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Amplification as well as information storage 
are applications for an unusual new 

ferroceramic element known as a “Magnistor”. 
Shown at the left in actual size, these units 

can perform many of the functions of electron tubes, 
transistors, and other magnetic core devices. 

As amplifiers they have power gains up in 
the thousands. As memory units they 

can retain information indefinitely. Their 
life is long and not affected by temperature.



ANOTHER NEW MINIATURE 
BROAD BAND R.F. CO-AXIAL SWITCH 
BY TrANSCO . . . SP4T TYPE

% actual size

—the small size 

light weight and 

low price permits 

wider use of remote 

control co-axial switches

This latest addition to the miniature Transco line gives you still more 
latitude in designing with co-axial switches. Now you can switch 

four circuits by remote control with this small-size unit. The two models offered 
give wide flexibility in application. Performance is excellent for 

frequencies up through X Band. This new SP4T unit weighs only
12 ounces, and occupies only 3x 31/2" x 2^" complete with mounting bracket. 

It’s built with typical Transco reliability for broad-band use, at surprisingly low cost.
Send for complete technical data.

coaxsmt« i.f.

14100 NO NO NO
14300 NO NO NO NC

MODEL DESIGNATION
IF.

MOKI NO. nS.M.1 KS.M.2 «S.N0.3

SCHEMATIC TYPE SP4T Frequency Range: O through X Band
Life Duration: 500,000 operations minimum.
Actuator Power Rating: 18-30 VDC at 0.18 Amps, 

max. per coil.
Weight: 12 ounces, including mounting bracket.
Ambient Operating Temperature Range: -65° F.

to +225 °F.
Actuating Time: 10 milliseconds

Switch Models are available with two R.F. circuit 
combinations. (See Model Designation)

Overall Dimensions: 3" x 3’4" x 2'/,", including 
mounting bracket.

Designed to meet MIL-E-5272
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use it for

THERMAL
TIME DELAY 

RELAY

CONTACTS

GV CONTtCl

THERMAL 
TIME DELA’ 

RELAY

TyPE RF-6°

Mî FOR 8^5

contacts

new thermal time

delay relay

out-performs all others

trouble-free service

G-V Thermal Relays are so reliable that more than 80 
of the country's principal electronic and 

aircraft manufacturers have adopted them as a 
standard production component.

These companies have found Thermal Relays to 
be the smallest and least expensive means of 

introducing a Time Delay into an electrical circuit 
G-V offers you prompt, dependable deliveries. Complete 

technical data and engineering cooperation 
are yours for the asking.

THERMAL
BME DELAY 

RELAY

TYPE TM-10 
HEATER 28»
SET F OR 3 5

■ Tima delays of 1/4 second to 5 minutes
■ Heater Voltaps to 230 volts
■ Contact rating up to 6 Amps
■ Adjustable Timo Delay
■ Hermetically sealed
■ Approved for military use

Write for 
bulletins & 
help with 
your 
particular 
problems.

TYPE RO-120 
HEATER 28 V 
SET FOR 1OOS’

CONTACTS NO

GV Co*

G-V CONTROLS INC.
18 Hollywood Plaza 
East Orange, New Jersey
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Editorial

NOW
7s, ’A and 'A watt Molded Precistors

Attack Now

IRC molded Deposited and Boron Carbon 
Precistors are now available in and 

y2 watt sizes. These 1% precision film type 
resistors combine the advantages of high 

stability, small size and low cost in either 
deposited carbon or boron carbon units.

Ratings are based on full load at 70°C. ambient.

MOLDED DEPOSITED 
CARBON PRECISTORS

-----------------------------------

Typ« MD A — V» Watt

Type MDB— ’A Watt

The molded plastic housing provides complete 
mechanical protection, minimizes the effect of 

moisture and improves load life characteristics.

Typa MDC—'A Watt

Equivalent In Size To IRC'» Popular Types BTS’BW’A *BTA
MOLDED BORON 

CARBON PRECISTORS

............. -rasas; ....................

Typ« MBA —14 Watt

Sometimes the answer to a problem can’t be s<en 
because it’s right under your nose. Let us illustrate 
a case in point.

The engineering shortage problem certainly made 
news during the recent IRE Convention. Local pa
pers carried several pages of engineering employment 
advertisements before, during, and after the conven
tion. Employment notices by the dozens were posted 
on bulletin boards at the Waldorf Astoria Hotel 
where the meetings took place. In many booths at 
The Kingsbridge Armory and the “Annex” engineers 
were being approached with job offers.

With all this going on, we wonder how many peo
ple noticed that right at the show, dozens of devices 
displayed could do more to really alleviate the engi
neer shortage problem then all the employment re
cruiting activity put together. Computers, both large 
and small, digital as well as analog; building-block 
pulse generating systems; test equipment such as 
curve plotters and special purpose oscilloscopes; 
ingeniously designed chasses for prototype work;— 
these and other equipment displayed represented real 
time saving tools for making designers more effective.

It is management’s responsibility to provide tech
nical personnel with as many design aids as possible. 
It is up to designers to let management know that 
these tools âre needed right now. This is an economi
cal, frontal, and immediately effective attack on a 
problem that is becoming more acute every day. It is 
certainly a lot better than waiting for the number of 
engineering graduates to increase.

Precistor 
Types

IRC Size 
Equivalent

Dimension
A B C D

MDA — MBA BTS •%" Ve" 1V2" .032"

MDB — MBB BW'A H" VU" V/2" .032"

MDC — MBC BTA Ji/a" Ve" v/2" .040"

Typ« MBB— y» Watt

MBJUM f

Type MBC-ft Watt

Voltmeter Multipliers • Boron & 
Deposited Carbon Precistors • 
Controls and Potentiometers 
• Power Resistors • Lo^ Wattage 
Wire Wounds • Germanium Diodes 
• Insulated Composition Resistors

~ ecision Wire Wounds • Ultra HF 
and Hi-Voltage Resistors • Low 
Value Capacitors • Selenium Recti
fiers • Insulated Chokes • and 
Hermetic Sealing Terminals

INTERNATIONAL RESISTANCE CO.
Dept. 264, 401 N. Broad St, Philadelphia 8, Pa.

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

Licensee

Send me data on:

□ Molded Deposited Carbon Precistors

Q Molded Boron Carbon Precistors

Nam» ____________________ ____ ___________________________________

Company_________________________________ _—.— -----------------------------------------------

Addr«»»____________________________________ ___ —-
City_____________________________________________________

A New Service
Each month we receive letters and phone calls re

questing various kinds of information. We do our 
best to answer these as soon as we can. It occurred to 
us that many of these inquiries can be better answ ered 
by our readers if they knew what information was 
desired. We would therefore like to make the pages 
of Electronic Design available to expedite the ex
change of such information.

If you need a special circuit, component, material, 
laboratory instrument, technical reference, etc., that 
you have had difficulty locating, send us your request 
on a company letterhead. We will publish it along 
with your name and address in the earliest issue pos
sible. Interested readers can then answer your ques
tion directly by mail or phone.

Address requests to Information Department, 
Electronic Design, 19 E. 62nd St., New York 2L 
N. Y. Please make requests as brief as possible.
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of Uranium 235 have been earmarked.
The construction of reactors for other nations 

should also provide a market for electronic radiation 
measuring and detecting instruments, both in the 
original installations and research laboratories.

The reactor fuel will be in the form of uranium 
enriched in varying percentages of the fissionable 
isotope. A maximum enrichment of 20% of U-235 
by weight has been established by the AEC. In 
general, the greater degree of enrichment desired, the

Direct-Coupled Transistor Circuits .. . By taking ad
vantage of certain characteristics of the “surface-bar
rier'’ transistor, a group of direct-coupled transistor 
computing circuits have been designed. As illustrated, 
the direct-coupled circuits require far fewer additional 
components than vacuum-tube or diode-and-vacuum- 
tube computer circuits. Of interest to all computer 
engineers, the circuits are particularly interesting to 
designers of airborne computers.

These circuits were developed by Philco Corp., Gov
ernment & Industrial Div., 4700 Wissohickon Ave., 
Philadelphia 44, Pa. They employ this firm’s L-5106 
surface-barrier transistors. An experimental computer 
called “transac” has been constructed by means of 
these circuits. The arithmetic section of transac is only 
5-1/2" cubed in dimension. Incorporating 1242 tran
sistors and only 322 resistors, transac adds or sub
tracts in 2.4microsec. Its power requirements are 
5-3 4w at 3v. The section is constructed of 20 printed- 
circuit broads.

Among the direct-coupled circuits that have been . 
developed in addition to the clocked or-and-or pyramid 
are flip-flops and binary adders. The surface-barrier 
i’-»nsistor is not the only type that can be utilized in 
these circuits. Other manufacturers’ alloy junction 
transistors have been employed in these circuits, but 
’hey operate much slower. The supply voltage for the

• ve-barrier transistor in these circuits is not crit
ical. It can vary from 1.5 to 4.5v. In addition, noise 
N no problem.

Atoms-For-Peace Progress • . • The Atomic Energy 
Commission is urging American industry to be pre
pared to assist other nations in the design and 
lubrication of research reactors and components. 
Many foreign reactors should be constructed under 
the “atoms-for-peace” plan, for which 100 kilograms 
ELECTRONIC DESIGN • April 1955 

obtained by a single applicant. There are already 
several types of good research reactors that can be 
constructed well within the maximum enrichment of 
20%. Additional designs are expected to be developed 
abroad and commercially in this country.

Camera Repair Aided Electronically . . . The exact 
point of malfunctioning of complex electronic motion 
picture cameras is indicated by a newly developed 
electronic device. Known as the Universal Camera 
Test Panel Model II, the instrument can be operated 
by relatively unskilled technicians. The development 
of such a device is another indication of the shortage 
of skilled technicians to service the ever growing total 
of increasingly complex electronic instruments.

Developed at Gordon Enterprises, North Holly
wood, Calif., by a group of engineers led by David 
M. Stern, the panel is most frequently used for 
repair of aerial reconnaissance cameras. Among the 
tests that the panel makes are the measurement of 
pulse durations for all camera operating parts that 
utilize relays, all cyclic operations, and the recording 
of such parameters as noise level interference and the 
number of cycles. Camera shutter malfunction is 
shown by characteristic patterns on scope.



30-Channel Recorder
The activities of 30 different production machines 
can be monitored and recorded by this device on 
electrosensitive paper. Made by Alden Electronic 
and Impulse Recording Equipment Co., Westboro, 
Mass., the recorder indicates "off" time by not 
making a mark in that machine's channel.

Microwaves Transmitted 200 Miles . . . By using 
larger antennas and far greater power, broadband 
transmission of microwaves as much as 200 miles has 
been accomplished. Conventional practice is line- 
of-sight transmission between radio relay stations 
mounted on towers about 30 miles apart. One of the 
new antennas is illustrated below.

The new development stemmed from studies con
ducted at both Massachusetts Institute of Technology, 
Cambridge, Mass., and Bell Telephone Laboratories, 
Ilolmdell, N. J. It has been previously known that 
u-h-f frequencies traveled over the horizon under cer
tain conditions, but they were believed to be too weak 
and undependable for practical use. In the course of 
investigating occasional interference attributed to such 
signals, it was discovered that u-h-f signals arrive at 
points over the horizon with remarkable consistency.

By erecting larger antennas and using higher 
power reliable over-the-horizon transmission has been 
achieved. The lOkw transmitters used are 20,000 times 
more powerful than the transmitters in the present 
transcontinental microwave system. It was found nec
essary to employ the lower frequencies in the u-h-f 
band to develop the necessary power. Television sig
nals have been transmitted between the Ilolmdel lab
oratory and the M.I.T. Round Hill Research Station 
near New Bedford, Mass., a distance of 188 miles.

The new method of transmission should be very val
uable in overwater relaying or over rugged territory 
where it is difficult to establish the conventional type 
of radio relay system. The new method is expected to 
supplement than replace conventional equipment.

Automatic Code Copying ... A robot that converts 
Morse code signals from a radio receiver into the proper 
pulses for operation of standard teletype printers has 
been developed. The machine discriminates between 
number and figure groups in order to shift the tele
printer to the upper-case figure keys. It also senses the 
space between letters and between words.

Developed largely by William Reid-Smith-Vaniz, Jr., 
C.G.S. Laboratories, 391 Ludlow St., Stamford, Conn., 
the robot accepts signals at any speed from 10 to 600 
words per minute. Known as the “Trak” code con
verter, the unit accepts keyed audio tones, keyed d-c 
voltages, or an undulator-inked tape fed past a photo
cell that in turn delivers a keyed direct current.

The robot is actually a type of computer. It has 
certain memory features essential to proper recogni
tion of a Morse code letter and for proper mating to a 
teleprinter.

If a character is sent that is not recognized as a 
normal Morse code character or is unintelligible, the 
converter refuses to translate. Instead it transmits a 
question mark character to the teleprinter. The Trak 
automatically adjusts to changes in rate of sending.

Over-the-horizon micro
wave transmission is ac- * 
complished with this 
60' diameter experi
mental antenna. It has 
30 times the surface 
area of the conven
tional antenna at left.

Satellite as TV Relay . . . The possibility of using 
man-made space satellites as a means of relaying tele
vision signals across the ocean was discussed at the 
recent IRE National Convention. Dr. John R. Pierce, 
director of electronic research, Bell Telephone Labora
tories, New York, N. Y., proposed a 100' diameter satel
lite in an orbit 22,000 miles above the earth to reflect 
signals.

The complete relay system would require antennas 
250' in diameter at the sending and receiving stations 
and transmitting power of only 50,000w, an achievable 
figure. If the satellite were constructed, the chief prob
lem would be keeping the satellite's reflecting surface 
steadily aimed in the proper direction.

Dr. Pierce’s disclosure was made at a symposium on 
space stations. Among the other possibilities discussed 
was a very small man-made satellite called the mouse 
(Minimum Orbital Unmanned Satellite of the Earth). 
Prof. S. F. Singer, physics department, Univ, of Mary
land, reported that the technical problems connected 
with the launching, control, and instrumentation of 
mouse are well within the range of present technique.

Among the many scientific .instruments that would 
be installed in the satellite would be one that measures 
the sunlight reflected by the earth. Such measure
ments indicate total world cloud coverage, data that 
can be used to forecast long-range climatic changes.

ELECTRONIC DESIGN • April 1955
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odi cal “PERKIN," Power 
Supply Bulletin.

Rectifier Specialists Since 1932

“Guide-O-Matic” truck, they are 
Barrett-Cravens Co., 6.30 Dundee 
Ill. They can also be driven bymanufactured by 

K3 . Northbrook, 
hu.uan operators

Irerta 
oper

All prices F.O.B. El Segundo. Terms: 1%—10 days, net 30. 

Phone collect for quantity discounts.

Electronically Guided Truck . . . Operatorless elec
tric factory trucks guided to their destination elec
tronically have been developed. As illustrated, the 
little trucks and tractors follow routes determined 
by wires strung overhead. The wires carry a-m radio 
signals. A detecting device mounted on the trucks 
detects and interprets these signals, and actuates 
a mechanism that steers the truck along a path 
directly under the wire and following all its turnings.

The energy level of the signals is low enough not 
to interfere with any communications channels, as 
required by the FCC. The control signals are fed 
to the wire from transmitters installed at desired 
locations throughout the plant. To call a truck, a 
worker simply presses a button on the transmitter 
and the truck will come directly to the station from 
which the signal originated. The wires can be strung 
indoors or out or laid in a small slot in the floor.

Known as the

the conventional manner. The 
operatorless truck will hit a person standing in its 
path unless a pole of the proper material can be 
pin* < d in front of it, which stops it automatically. 
These trucks are another step in the direction of the 
automatic factory. They help solve one of the most 
difficult of all operations to control automatically— 

materials handling.

electronic design

MODEL
0 to 32 VOLTS @ 25 AMPS (CONT.) 
IMMEDIATE DELIVERY 111

REGULATION: ±1 %* (o) At 28 Voh» D.C.—Increases to 2% 
max. over the range 24-32 V.; doe« not ex
ceed 2 volts regulation over the range 4-24 
volts D.C.; (b) from 1/10 Full Load to Full 
Load; (c) at a fixed A.C. Input of 115 volts.

RIPPLE: I % rms @ 32V. and Full Load — 2 % rms max. @ 

any voltage above 4 volts.
A.C. INPUT: 115 Volts, Single Phase, 60 cps
FINISH: Baked Grey Wrinkle WEIGHT: 130 lbs.

DIMENSIONS: 22" x 15" x 14’/,"•This unit 1« cm »canemical salutian fa yaur pawar supply i»mA if 
stabitixatian ter A.C. Valtaga changes ar* nat raqvirad. If this is 
required, writ* far spec, an Medel MR1040-30.

Price $439 w/o cabinet, $474 w/c«binet

28 VOLTS • 100 AMPERES 
±1/2’/o REGULATION

SPECIFICATIONS
DC OUTPUT: 24-32 Volts at 100 amperes
AC INPUT: 230 or 460V.±10%, 3 phase, 60 cycles

RIPPLE: 1 % rms
VOLTAGE REGULATION: ±V,%< (a) from no load 

to full load; (b) from 24- 
32 Volts DC; (c) for 230 
(or 460) Volts ±10%

RESPONSE TIME: 0.2 seconds WEIGHT: 250 lbs 
DIMENSION: 25" long x 15" deep x 15" high

Prie.: ,1,149.00. Including m.I.rt * cobln.H

PROMPT DELIVERY

MODEL

5 to 32 VOLTS @ 15 AMPS (CONT.) 
IMMEDIATE DELIVERY I ■ I 

REGULATION: ± 1 % (a) from 5-32 Volts D.C.; (b) from
1.5 to 15 amps.; (c) from 105-125 Volts A.C.
(Single phase, 60 cps.)

RIPPLE: 1 % rms @ 32 Volts and full load, increases to max. 
of 2 % rms @ 5 Volts and full load.

RESPONSE: 0.2 seconds
METERS: 4 ’/," Rectangular AAA and VM—2 % Accuracy 
DIMENSIONS: 22" x 17" x 14’/,"

MOUNTING: Cabinet or 19" Rack Panel
FINISH: Baked Grey Wrinkle WEIGHT: 150 lbs.

Price: $524 w/o cabinet, $549 w/cabin*t

palm suppto

TUBELESS!!!
MAGNETIC AMPLIFIER REGULATED 

oc POWER
SUPPLIES

PERKIN
ENGINEERING CORP.

PHONE: ORegon 8-7215
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Business Executives! 
y^Check These Questions!

If you can answer “yes” to most 
of them, you—ana your com
pany—are doing a needed job 
for the National Blood Program.

Have you given your em
ployees time off to make 
blood donations?

Has your company given 
any recognition to donors?
Do you have a Blood Do
nor Honor Roll in your 
company?

Have you arranged to have 
a Bloodmobile make regu
lar visits?

Has your management en
dorsed the local Blood 
Donor Program?

Have you informed your 
employees of your com
pany’s plan of co-opera
tion?

Was this information 
given through Plant Bul
letin or House Magazine?

Have you conducted a 
Donor Pledge Campaign 
in your company?

Have you set up a list of 
volunteers so that effi
cient plans can be made 
for scheduling donors?

Remember, as long as a single 
fãnt of blood may mean the dif
erence between life and death 

for any American . . . the need 
for blood is urgent!

portable 3 oscilloscope has been developed that incor
porates 16 transistors. The battery operated ui it 
weighs 16 lb. If developed as a commercial product, 
it is hoped that the oscilloscope will be from one-quar
ter to one-third of its present size. The instrument and 
its lottery case are illustrated.

Designed by William G. Reichert of Allen B. flu 
Mont Laboratories, Inc., 750 Bloomfield Ave., Clifton, 
N. J., the unit incorporates that firm’s 3WP cathode- 
ray tube. In order to make the instrument much 
smaller, a special cathode-ray tube with a low filament 
drain must be developed.

Five of the transistors are used in the vertical am
plifier, while the remaining 11 are in the sweep and 
synch circuits. The transistor complement includes 13 
Germanium Products 2N97’s, two Western Electric 
1698's, and one Raytheon CK 722.

Four 240v photoflash dry batteries are connected in 
series to provide 960v for the accelerator of the cathode
ray tube. Mr. Reichert is considering using an oscil
lator- or vibrator-type high-voltage power supply to 
save weight in future designs. At present the high- 
voltage supply has a life of about lOOhr, and the low- 
voltage supplies last approximately 40hr.

The response of the instrument is 20cy to 150kc, 
down 3db. The sensitivity is 200mv per inch through 
the high-impedance input and 500mv per inch through 
the low’. The unit has a rise time better than 2-microsee 
and a writing rate of 3 to 100,()00microsec per inch.

here was no time to stop, see? 
She comes running out from 
behind this parked car right 

under my wheels. Her hair is in pig
tails, and with the sun shining on it, 
she might have been my kid. We got 
her to the hospital. It took 3 pints 
of blood to bring her around. All 1 
have to do is remember the sound of 
those screaming tires—and I know

why Fm giving blood.
Yes, all kinds of people give blood 

—truck drivers, office workers, sales
men. And—for all kinds of reasons. 
But whatever your reason, this you 
can be sure of: Whether your blood 
goes to a local hospital, a combat 
area or for Civil Defense needs—this 
priceless, painless gift will some day 
save an American life!

Give Blood Now
CALL YOUR RED CROSS TODAY!

NATIONAL BLOOD PROGRAM

Electronics in Medicine . . . An automatic blood 
pressure recorder which will summon a nurse when 
the patient's pressure reaches a critical level is one 
of a group of new electronic devices for the hospital. 
A device used to measure the flow of blood from the 
heart is also being made, and an instrument that will 
provide a moment-by-moment report of a patient’s 
pulse rate, blood pressure, respiration, and other vital 
factors for use in surgery is being developed.

The blood pressure recording device automatically 
records pressure at selected intervals of from 30sec 
to 1 hr. It measures both diastolic and systolic pres
sure. By setting any pressure into the device, the 
nurse of a post-surgery or cardiac patient can be 
summoned to the patient if the pressure falls to the 
pre-set level. To warn the nurse, the machine is 
connected to a buzzer or light system. The recording 
device in operation is illustrated at the right.

In applying the device, the blood pressure cuff 
is wrapped aroud the patient’s arm and inflated by 
automatic opening of an air storage supply valve. 
A microphone is strapped over the arm at the poim 
where the physician holds his stethoscope in ordinary 
pressure reading. The sound-impulses detected by 
the microphone are amplified and then actuate » 
printer which records the air pressure in the system 
at the time it is equal to the blood pressure.

I The instrument used in determining the flow’ ot 

ELECTRONIC DESIGN • April 1955

blood 
tomet 
in mi 
diagli 
anioni 
an ar 
arten 
instrn

The

in th 
This < 
is rec 
of til 
compì

Ini 
Stane



Proveninstrument. The entire unit consumes about 5w.

ow

osee

lood

one

of time and used mathematical formula for

RANGES

) the

470IN222

vstem

CIRCLE ED-6 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC design1955
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IN138A
IN137A
IN200...

computing the heart output.
Initially developed at the National Bureau of 

Standards, Washington 25, 1). C., these instruments 
were redesigned and adapted for the commercial 
market by the Colson Corp., Elyria, Ohio.

MAXIMUM REVERSE 
WORKING VOLTAGE

TYPES eb max VSILICON JUNCTION DIODES
I Licensed by Western Electric Co., Inc.)

in many types of research and important in the 
diagnosis of many cardiac cases. While a small 
amount of blue dye is injected into the heart through 
an arm vein, a sample of blood is drawn from an 
artery in the arm through a transparent cell in the 
instrument.

The change in opacity of the liquid, due to the 
decreasing concentration of the dye as it is diluted 
in ihe blood, is detected by a sensitive photocell. 
This change is converted to an electrical signal which 
is recorded. The signals are recorded as a function

A3B.
A4B.
A5B
A6B

SILICONDUCTORS

SEMICONDUCTOR PRODUCTS
DIVISION OF NATIONAL FABRICATED PRODUCTS. INC.

930 PITNER AVENUE
■h EVANSTON, ILLINOIS

DAVIS 8-0800



More TV Stations Recommended . . . One of the 
important factors limiting TV receiver production 
and sales is the lack of TV stations in many pans 
of the nation. The FCC has received recommendations 
from one station equipment manufacturer and Ilie 
Joint Committee for Educational Television, Wash
ington, D. C., for approval of lower power stations 
(minimum effective radiated power of lOOw).

Present federal regulations, specifying high-power 
requirements, make construction of new stations in 
small communities uneconomical. The lower-power 
stations can be constructed at a fraction of the cost 
of the high-power stations. The manufacturer, Dage 
Television Div., Thompson Products, Inc., Michigan 
City, Ind., estimated that there are about 900 com
munities with a population of less than 50,000 which 
still do not have any local TV operations.

Many of the unused channels are in populous 
states. In Illinois, for example, there are 24 com
munities for which channels have been assigned 
and no applications filed for permission to build 
stations. New York has 20 open channels, and there 
are 19 in Ohio, 18 in Virginia. 17 in Indiana, and 
12 in Pennsylvania.

All Transistor Computer ... A digital transistor 
computer that will occupy only three cubic feet 
when made in a production version, has been de
veloped for the U. S. Air Force. Known as “Tradie”, 
the unit incorporates nearly K00 transistors and 
11.000 germanium diodes. It requires less than lOOw 
operation power.

A laboratory model of Tradie has been operating 
at Bell Telephone Laboratories. 463 West St., New 
York 14, N. Y., where it was developed, for some time. 
It can perform 60,000 additions or subtractions, or 
3000 multiplications or divisions per second. The 
computer can handle, simultaneously, as many as 13 
16-digit numbers. Although fundamentally a digital 
computer, it can also operate on analog data. The 
computer was developed under the direction of J. IT. 
Felker of the Laboratories.

A transistor being inserted into one of the memory 
packages that is part of Tradie.

Other electrical applications for KEL-F Plastic

CIRCLE ED-7 ON READER-SERVICE CARD FOR MORE INFORMATION

Contact Bar insulated with KEL-F Plastic... 
injection molded directly to beryllium-copper.

Miniature Rectifier and mount for parts... in
jection molded of KEL-F Plastic.

Miniature Test Jacks for 500 volt RMS “HF” 
circuit... injection molded of KEL-F Plastic.
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Space saving insulation... 
Plastic.

molded from KEL-F
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J. H. Felker is inserting instructions in this labora
tory version of "Tradie" by means of a problem 
patch board while J. R. Harris places numbers into 
the machine by flipping switches.
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Electronic Teaching Aid ... A “Language Labora
tory” containing 20 phonograph-equipped booths, 
each of which communicates with a master console, 
is improving the teaching of modern languages at 
Stephens College. Columbia, Mo. Students can play 
foreign language instruction records in the booth 
and then practice repeating the phrases, or the 
instructor at the console plays a tape and then can 
listen at random to each student.

Six of the partially sound-proofed booths are 
equipped with tape recorders so that students can 
record their classwork and then gage their progress 
by playbacks. The instructor can listen at the same 
time and make corrections.

Not only does the system speed language instruc
tion. it also eliminates the embarassment of standing 
in front of a class and accepting corrections. The 
laboratory is so popular that students often spend 
extra time at their language studies.

The sound equipment was supplied by DuKane 
f’orp., St. Charles, Ill. Such installations represent 
a potential market for sound reproduction equipment.

Have you returned your subscription 
renewal and qualification form?

See Page 96

KEIrF WIRE INSULATION
Where should KEL-F Plastic be specified for wire in
sulation? The answer is: where electrical installations 
demand resistance to destructive fumes, gases and corro
sive chemicals . .. where operating temperatures are too 
high or too low for ordinary insulation . . . where condi
tions of humidity or moisture require a dielectric with 
zero moisture absorption ... where highest abrasion re
sistance is necessary because of vibration and movement.

KEL-F fluorocarbon plastic is unique in the combina
tion of physical and electrical properties it offers. There 
are miles of ordinary insulated wire in service for every 
inch protected with KEL-F Plastic. But, for the vital spot 
installations — for critical equipment that must function 
under difficulty—KEL-F Plastic offers advantages not ob
tainable elsewhere.

KEL-F Plastic is meeting the stiffest military and air

craft specifications. It is in service in electronic equip
ment, airplanes, guided missiles, Signal Corps apparatus, 
low temperature reactors, radar equipment and atomic 
energy plants.

Advanced Extrusion Techniques now 
producing high performance insulation

Today extrusion techniques are thoroughly developed 
by fabricators. The advanced methods now in use pro
duce a KEL-F Plastic insulation that can be depended 
upon for physical and electrical uniformity and trouble
free performance.

For complete details about KEL-F fluorocarbon plastic 
and the contributions it can make to improved electrical 
equipment, write for Technical Bulletin #1-1-55.
(^Registered trademark for The M. W. Kellogg Company’s 

Fluorocarbon polymers.

KELLOGG
THE M. W. KELLOGG COMPANY

Chemical Manufacturing Division, P. O. Box 469, Jersey City, N. J.
SUBSIDIARY OF PULLMAN INCORPORATID

CIRCLE EO-t ON READER-SERVICE CARO FOR MORE INFORMATION
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GERMANIUM GOLD BONDED DIODES
SILICON JUNCTION DIODES

in the new

DIODE PACKAGE

SUBMINIATURE UNIT WITH .020" RADIAL LEADS

ircraf+'s magnetic field does

Earth’s Field Measured Easily A bottle of tap

CHECK THESE FEATURES
field

SEMICONDUCTORS, INCPACIFIC

CIRCLE ED-9 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

NEW STANDARDS OF 
RELIABILITY AND STABILITY

For complete product specifications, application data and quo
tations. address inquiries to Dept. S-13.

and your net benefit from all these 
features...

not influence the accuracy of the results.
coil of wire.

2. GLASS-TO-METAL SEAL ... for posi* 
tive moisture resistance, PSI uses a 
true fusion seal.

newly developed device. The “Varian

remote 

survey

water encircled by a coil of wire is the sensing element 
for detecting minute changes in the earth’s magnetic

SUBMINIATURE UnKwITH 020" CO AXIAL LEADS

recorders. The device can measure precession 
rate of one cycle per second.

The frequency data can be telemetered to 
counters and recorders so that very little

a: The saturation voltage (Es) is measured at 500pa; the 
transition voltage (Ef) is measured at 20/ia.
b. Recovery time, after switching from 5ma forward current 
to %Es for all these types, back resistance reaches or 
exceeds 50K in 1/isec.

1 WELDED CONSTRUCTION ... for 
greater strength and freedom from 
contamination; no low melting point 
solders are used.

Magnetometer”, invented by Dr. Russel Varian, uses 
the inherent spin properties of the hydrogen nuclei 
to determine the earth’s magnetic field variations 
and anomolies that indicate the presence of minerals 
or petroleum deposits.

The principle of the Magnetometer is extremely 
simple. Because hydrogen nuclei (abundant in tap 
water) are constantly spinning they may be likened 
to small gyroscopes. If the nuclei are polarized, the 
earth’s magnetic field will cause the nuclei to precess 
at a rate proportional to the field strength. A surge 
of d-e current in the coil surrounding the bottle of 
water polarizes the nuclei. Standard counter equip
ment measures the frequency of precession (4200cy 
per gauss) and the results can be plotted by standard

Ultras« 
irons h 
ican ai 
to sold 
of tlux<

1. VERSATILE LEAD ARRANGEMENT... 
for maximum adaptability, diodes may 
be obtained in a variety of configura
tions.

equipment need be transported. Required equipment 
can be easily carried by muleback or helicopter. The 
Magnetometer measures total earth’s field; no gyro 
stabilization of the sensing element for orientation 
is necessary.

Hycon Aerial Surveys, Ine., 1020 S..Arroya Park
way, Passadena, Calif, has been granted rights to use 
the Magnetometer for making extensive magnetomet
ric research explorations. It is predicted valuable 
mineral deposits previously out of the range of ex 4-

heated 
tip or 1 
ultraso 
it ad he 
era tor
Vibro-( 
Ltd., L 
be util

linai st 
a hot 
neatly, 
are re< 
can be

This magnetometer "bird ' is measuring the earth's 
magnetic field. The bird is nothing more than a 
streamlined case enclosing a bottle of water and

10451 WEST JEFFERSON BOULEVARD 
CULVER CITY, CALIFORNIA

/ PSI’s revolutionary new package, with advantages
not foutui in any oilier commercially available diodes, was designed only

/ffer an exh^tistixe survey of user requirements. Space limitations, environmental 
f demands^ even assembly procedures became factors in the final design.

/ The result: Rhodes with demonstrably superior performance, greater
’ / versatility, top all-around utility.

(Pat Pending) 
——.075”

XA CLIP-IN UNIT

020" LEADS ATTACHED CO-AXIALLY

Typical PSI Gold Bonded Diode Characteristics @ 25°C

Forward 
Current 
@ lv 
(ma)

Inverse 
Current 

(Ma)

Inverse
Working 1
Voltage |
(volts)

100 100 (-20v) 35
35 10 (—50v) 80

15
25 (—50v) 

200 (—200v) 220 1

Typical PSI Silicon Junction Diode Characteristics

Es/Et 
(volts)

Forward 
Current 
@ lv 
(ina)

Back Current

at25°C at 150°C 1

30/29 80 ,01/ia (—15v) 5/ia (-15v)
55/53 40 .01Ma (—30v) 5/ta (—30v)

150/145 15 .Oljia (-75v) 5^a (—75v)
300/290 5 .Olpa (- 150v) 5jia(-150v)
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। detecting equipment will be discovered. The prob- 
; e presence of both ferrous and nonferrous min- 
(, Is, petroleum, and even radioactive materials can 
he predicted. Significant variations in the earth's field 
ar often as little as 0.1%. The magnetometer princ- 
i| is credited with discovering the Venezuelan iron 
or deposits, which dwarfs the Minnesota Mesabi 
K;: ige in size.

Fast Printer for Computers ... A new experimental 
process for printing the output of computers will 
print letters or numbers at speeds up to 5000 charac- 
lers per second. A low-cost coated paper is employed. 
The letters or numbers are marked on the paper tape 
elect rostatically.

The process requires three steps. In the first step, 
the tape is drawn past a group of electrodes that re
ceive high-voltage pulses from an amplifier driven 
by the computer. The electrostatically charged paper 
is then drawn through a powdered dry ink bath. The 
particles of ink stick to the charged areas. In the 
final step, the inked paper is brought in contact with 
a hot plate that fixes the ink to the paper perma
nently. If only temporary records of computer output 
are required, the final step is omitted and the ink 
can be removed.

The process was developed at the Burroughs Re
search (’enter, Paoli. Pa. In addition to computei 
applications, the process could be used for high-speed 
addressing of magazines or labelling.

Ultrasonic Soldering Irons . . . Ultrasonic soldering 
irons have been placed on the market by both an Amer
ican and a British firm. Both tools make it possible 
to solder to aluminum and magnesium without the use 
of fluxes. One of the units is illustrated.

In use the item to be soldered and the solder are 
heated by a heating coil in the transducer-soldering 
tip or by a gas heater mounted on the transducer. The 
ultrasonic vibrations spread the solder evenly and make 
it adhere to the material. A separate ultrasonic gen
erator feeds the transducer. The manufacturers are 
Vibro-Ceramics Corp., Metuchen, N. J., and Milliard, 
Ltd., London, England. The ultrasonic generators can 
be utilized with other tools such as ultrasonic drills.
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MODEL 

260 
MULTI-TESTER

outsells all others combined I
More technicians are using the Model 260 
than any other high-sensitivity VOM. Over half 
a million Model 260’s have been sold to 
date I 20,000 Ohms per volt. You’ll find it 
wherever quick, accurate, electrical checks 
are needed. If s so handy, so dependable, so 
sensibly priced. Ask your jobber to show 
you the Simpson Model 260. Only $38.95/ 
including Adjust-A-Vue Handle.
Carrying cases from $6.75«

MODEL

MHST4VK

the new vom with a 7V meter
20,000 Ohms per volt DC. 5,000 Ohms per volt AG 33 RANGES

DC VOLTAGE; 0-1.6,0-8,0-40,0-160,0-400, 0-1600,0-4000 volts 
(20,000 ohms per volt sensitivity)
AC VOLTAGE: 0-3, 0-8,0-40,0-160, 0-800 volts (5,000 ohm* per 
volt sensitivity)
AF OUTPUT VOLTAGE: 0-3, 0-8, 0-40, 0-160 volts (0.1 microfarad 
internal series capacitor)
VOLUME LEVEL IN DECIBELS; -12 to +453 DB In 4 ranges.
Zero DB Power Level, .001 watt in 600 ohms.
DC RESISTANCE: 0-500 ohm* (4.5 ohms center); 0-5,000 ohms (45 ohms center); 
0-50,000 ohms (450 ohms center); 0-500,000 ohms (4300 ohms center);
0-5 megohms (45,000 ohms center); 0-50 megohms (450,000 ohms center)
DC CURRENT; 0-80, 0-160 microamperes, 0-1.6, 0-16, 0-160 milliamperes,
0-1.6, 0-16 ampere* (267 millivolts maximum drop) 
MODEL 262 complote with 2 test leads with removable 
alligator dips, 4,000 v. DC multiplier 
Dealer's Net Price, including Adjust-A-Vue 
Handle. .$59.50 Carrying Case. .$9;95 
Accessory High Voltage Probe 
for 16,000 volts DC. .$H.5O, 
40,000 volts DC. .$12.50

SEE THEM AT YOUR JOBBER, OR WRITE

ELECTRIC COMPANY

WORLD’S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT
5217 W. Kinzie St., Chicago 44, Illinois, Phone: EStebrook 9-1121 

In Canada: Bach-Simpson, Ltd., London, Ontario

CIRCLE ED-10 ON READER-SERVICE CARD FOR MORE INFORMATION
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Bicycle Radio
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ELECTRONIC DESIGN

DISCAP 
CERAMIC

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

. . A bicycle will be placed on the
market shortly that will include a radio as standard 
equipment. Mounted in a waterproof container under 
the crossbar, the radio is powered by batteries moun ed 
on a rack over the rear wheel. The antenna sticks • »ut 
of the bottom of the radio enclosure.

Known as the “Radiobike”, the bicycle is made by 
the Huffman Manufacturing Co., Dayton, Ohio. The 
radio was developed by the Yellow Springs Instru
ment Co., Yellow’ Springs, Ohio. This standard bread
vast band radio is turned off and on by a key.

Radios for bicycles have already been manufac
tured by both German and Japanese firms. Unlike the 
Huffman radio, they are mounted on the handlebars 
in containers that resemble headlights.

Electronics Speds Gambling . . . Among the ever 
increasing uses for closed-circuit TV are the posting 
of odds at a race track and the reproduction of 
microscope images. Both uses are shown on this page.

The installation at Santa Anita race track, Arcadia, 
Calif., is used to send final prices marked on cards 
from the paramutuel calculator to monitors at the 
pay-off windows. The* usual method of transmission 
is by runners.

By mounting a TV camera on the microscope and 
reproducing the image on a monitor, more than one 
person can observe the image. In addition, the 
observers, who could be a group of students in a 
classroom, do not have to be in the same room as 
the microscope. The method also reduces eye fatigue. 
It could have considerable use in the inspection of 
small parts on a production line.

The closed-circuit equipment for both of the above 
purposes is manufactured by Kay Lab, 5725 Kearny 
Villa Rd., San Diego. Calif.

Below race track odds are transmitted 
by closed-circuit TV to monitors at 
pay-off windows. Microscope image 
is picked up by TV camera for display 
before large audience at the right.

April 1955
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Only one ont of fiveECDA Spring Meeting

1955 at the New York Athletic Club in

MODEL HL86-96 substantial isolation with

n one

experience

WRITE FOR DETAILED TECHNICAL LITERATURE
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All Cascade Power Unilines will 
meet military environmental speci
fications including those apply
ing to temperature, shock and 
vibration.

for inclusion between the 
output of microwave power 
source and load..................

organization can be obtained by writing to the Seere 
tary, ECDA, J. S. Mulholland, 19 East 62nd St. 
Xew York 21, N. Y.

very low V.S.W.R. and with negligible 
loss in transmitted microwave power . .

section. The 
supplied by

this activity. Information on the

OTHER CASCADE RESEARCH 
PRODUCTS: Ruggedized Unilines, 
Gyraline the direct microwave 
amplitude modulator, Gyraline 
audio driver, phase shifters.

The desirable properties of ferrites at microwave 
frequencies have been applied uniquely in this new 
series of Power Unilines. Here the design objective 
has been to obtain maximum heat dissipation with
out the requirements of forced air or liquid cooling. 
Utilization of the resonant absorption properties of 
ferrites at microwave frequencies mokes possible the 
use of internal ferrite elements with substantial sur
face area. This in turn permits adequate cooling by 
conduction since the ferrite elements can directly 
contact the inner wall surfaces of the waveguide

♦o eliminate "pulling" or long-line effect 
normally present where antennas are 
separated from magnetron or klystron 
microwave generators by a transmission 
line of appreciable length...........................

Xew York City. Mr. J. W. Birkenstock, Director 
of Product Planning and Market Analysis at Inter
national Business Machines Corp., speaker of the 
evening, explained how his company views this prob
lem and what procedures they use in planning a new 
product.

Basic ideas for new products originate from IBM 
people, outside sources, as well as from a systematic 
and continuing study of the business world by an 
advance planning group. If deemed feasible, the 
ideas are then assigned to a group that gets down to 
the details of developing the product. Market 
analyses are made periodically to see if there is a 
continuing need for the product and contract rela
tions are carefully examined to anticipate legal prob
lems. Finally, a thorough product testing is made 
before the device is released to production.

The basic fundamentals of their organized planning 
activities can be applied to any company according 
to Mr. Birkenstock. Many small companies need not 
have as extensive a product planning program as 
does IBM, but some form of such activity is abso
lutely essential to assure future company growth and 
survival. A lively discussion period followed the 
conclusion of Mr. Birkenstock’s very interesting talk.

The meeting was held under the auspices of the 
Electronic Commercial Development Association. 
This is a nonprofit, informal, independent group con
sisting of individuals responsible for new product 
development who have had at least five years of

are an integral part of the assembly. No external 
power supply is required.

The power ratings listed on the accompanying chart 
are realistic and practical. They take into account 
the probability tha* V.S W.R. of any practical load 
will usually be considerably greater than unity 
Ratings therefore are predicated upon test con
ditions where the load connected to the output of 
the Power Uniline is adjusted for a 1.8:1, V S.W.R.

j - products are successful according to a recent 
sur ey, which indicates a real need for intelligent 
product planning. This was brought out at the 
Sp ing meeting of the Electronic Commercial De
velopment Association (ECDA) which was held

53 VICTORY LANE LOS GATOS, CALIF

ANOTHER... CASCADE RESEARCH FERRITE "FIRST

CASCADE RESEARCH
CORPORATION

MODEL
FREQUENCY 

RANGE

---------

PEAK 
POWER

MAX. INSERTION 
LOSS

Forward direction

V.S.W.R. 
Either 

direction

AVERAGE 
POWER

MIN. INSERTION 
LOSS

Reverse direction

H16-17, 16.0-17.0 KMC 100 KW 
(Calculated)

100 W 
(Calculated) 12 DB 4 0.5 DB ¿ 1.05

HL86-96, 8.6-9.Ô KMC 300 KW 300 W 10 DB ¿04 DB ¿ 1.05

H86-96, 8.Ô-9.6 KMC 150 KW 125 W 10 DB ¿ 0.8 DB ¿1.10

H28-32 2.8-3.2 KMC 150 KW 150 W 10 DB ¿ 0.8 DB r ¿1.20



that

45 45

Oper-Cloud-Altitude Indicator

G.E. develops a versatile new aircraft motor
to meet rigid specs of Ryan Industries, Inc small

loan
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“Recently we required an aircraft motor of extreme 
versatility to meet radio-interference, explosion-proof, 
and other military specifications on an intervalometer- 
directed disseminator we are developing,” says Chief 
Project Engineer Harvey J. Brown of Ryan Industries, 
Inc. “We took our problem to General Electric because 
of their proved ability to produce prototype and pro
duction models to meet our tight schedules.”

“General Electric engineers developed a new motor 
which fully met our needs. And the close teamwork be
tween our G-E sales engineer and his factory specialists

CHIEF PROJECT ENGINEER Harvey J. Brown 
(seated), Ryan Industries, Inc., Detroit, dis
cusses new G-E motor for Ryan Industries’ 
intervalometer-directed disseminator with G-E 
Sales Engineer Hugh Folsom.

Although developed primarily for 
cloud information, the unit is also 
capable of detecting the presence of 
impurities in the atmosphere hardly 
visible to the naked eye, such as dust 
or smoke. It is manufactured by Lu
cian Laboratories Electronics Div., 
220 Darby Rd., Havertown, Pa.

Usually indicating the presence or 
absence of clouds, the Cloudsonde 
can be modified when necessary to 
also transmit quantative data on vary
ing densities.

mation back by means 
transmitter.

fress Is Our Most Important Product

enabled us to complete our development on time.” 
IN SERVING YOU, G-E engineers can draw on unmatched 
experience gained in solving this and hundreds of similar 
aircraft-motor problems. And they have at their disposal 
G.E.’s extensive aircraft-motor development and testing 
facilities.

To take full advantage cf this extensive engineering 
service, contact your local G-E Apparatus Sales Office 
early in your planning. And for more information, write 
today to Section 704-31, General Electric Company, 
Schenectady 5, New York.

ating much like Radiosonde, a newly 
developed device indicates the altitude 
of clouds. Known as “Cloudsonde”, 
the instrument is carried aloft by 
weather ballons and transmits infor-

bet « 
be t

H nt 
S ho 
Univ 
prog

act i 
trau

Aw<
awa 
adii

the f 

one 
meri 
rimi

Nev
Trai 
ratet 
catu 
utili 
voici

Smog Measured Electronically . . . 
An automatic photoelectric instru. 
ment for continous measurement of 
ozone in the earth’s atmosphere at 
low altitudes will aid in smog studies 
at Los Angeles, Calif. Developed by 
the National Bureau of Standards, 
Washington 25, D. C., according to 
the March Industrial Resarch News
letter, published by the Armour Re
search Foundation, Chicago, Ill., the 
selective ultraviolet absorption char
acteristic of ozone is used to de
termine the minute cocent rat ions 
present in the atmosphere. The ray 
is directed over a 1500' path.

The Newsletter also reported a now 
type of scintillation counter developed 
at Argonne National Laboratory, 
Chicago, Ill. It was found that apllia 
particles shot into helium or argon, 
or mixtures of these gases with nitro
gen, give pulses readily measured with 
photomultipliers. The chief advan
tages of this device are high speed 
and insensitivity to gamma rays. 
Another new development reported 
is a magnetic amplifier with a re
sponse time of one-half of a cycle. 
Designed specifically for control of 
two-phase motors in servomechanisms, 
the device needs no warm-up time. 
It was designed by the U. S. Navy.
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Graduate Study Program . . . The 
Dalmo Victor Co., San Carlos, Calif., 
has become a participant in the 
Honors Cooperative Program of the 
School of Engineering, Stanford, 
Univ. Engineers appointed to the 
program will be put on the coYnpany 
payroll and given regular assignments 
in the Engineering Laboratory, except 
that working hours will be reduced 
by an amount about equal to the 
time spent in regular daytime gradu
ate classes at Stanford. Time required 
for outside study and commuting 
between plant and university will 
be the student’s contribution.

The company will appoint, during 
the first year of the five-year program, 
one microwave specialist, one servo
mechanism engineer, one mechanical 
engineer, and one industrial engineer.

New Transistor Application . . . 
Transistors are now being incorpo
rated in power-line carrier communi
cation equipment used by power 
utilities. In addition to transmitting 
voice communications over the power 
lines, the equipment is used for pro
tective relaying, telemetering, and 
teletype.

Manufactured by Motorola, Ine., 
4545 W. Augusta Blvd., Chicago 51, 
Ill., the transistorized equipment 
operates with only 500cy between 
channels. The transistors are of 
Motorola’s own design.

Award to Honor Sperry . . . An 
award to commemorate the life and 
achievements of the late Elmer A. 
Sperry has been made possible by Dr.
Sperry’s daughter and son. The Amer-
ican Society of Mechanical Engineers
will administer the award fund.

The Elmer A. Sperry Award will
be bestowed in recognition of “a dis-
tinguished engineering contribution
whi< h through application, proved in 
act mil service, has advanced the art of 
transportation, whether by land, sea, 
or air.” The award may be made to an 
individual or to a group. The first 
award will be conferred this year.
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for the first Time.
High Frequency Circuits Can Be

COMPLETELY TRANSISTORIZED

Falls Church, Va., a

book
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Consoliated Design Specs . . • In
dustry will soon have a single, central 
source for determining design require
ments for the millions of dollars of 
ground equipment purchased annual
ly by the U. S. Air Force. The “Hand-

Supersonic Flight Simulator ... An 
electronic simulator that trains pilots 
of F-100A jets at simulated supersonic 
speeds has been constructed for the 
U. S. Air Force. The instrument was 
made by Westingaouse Air Brake Co.
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Philco SB Transistor* ar* 
available in the sixes shown 
here—standard and miniature.
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UP TO 10 TIMES BATTERY LIFE
The Philco Surface Barrier Transistor operates 
efficiently with power consumption of less than 
one milliwatt ! This extremely low power drain 
results in up to ten times the battery life obtain
able with junction transistors, vastly reducing 
operating costs. Hermetically sealed, the SB 
Transistor has greater inherent characteristics 
of stability, longer life and higher efficiency 
than any other type of transistor.

Today, Philco’s new SB Transistor opens 
up a completely new field of commercial, 
industrial and military applications for the 
electronics design engineer. With vastly 
superior performance assured to 50mc and 
above, many basic circuits can now be 
completely transistorized. Video bandpass 
amplifiers, wide band low-pass amplifiers, 
high frequency oscillators and high speed 
switching are only a few of the innumer
able circuits which the design engineer can 
produce quickly, easily, efficiently with the 
revolutionary new SB Transistor.

TV-Controlled Cancer Treatment...
The movements of a radioactive cobalt 

source employed to treat cancer in 
humans are being observed and c< n- 
trolled by television in a new’ applica
tion for closed-circuit TV. The system 
was developed to protect the medial 
personnel directing the treatment.

The cobalt source is encased in 
2000 lb of lead shielding and housed 
in a room with an armor plate door 
and three-foot-thick concrete walls. 
The closed-circuit equipment consists 
of a camera, camera control, and 
synchronizing monitor. Developed by 
Kay Lab, 1090 Morena Blvd., San 
Diego 10, Calif., for industrial appli
cations, the system is installed at 
Cedars of Lebanon Hospital, Los 
Angeles, Calif.

Electronics Aids Printing ... An elec
tronic device for insuring accurate 
“registration" of paper during rotary 
press printing has been placed on the 
market. Accurate placement of the 
sheets of paper is essential to proper 
printing of colors one on top of an
other.

Known as the “Registrón”, the unit 
is manufactured by Chainplain Co., 
88 Llewellyn Ave., Bloomfield, N. J. 
It incorporates a photocell that pro
vides the signal for retarding or ad
vancing the printing cylinder.

HIGHEST UNIFORMITY YET ATTAINED
Due to Philco’s unique design and precision 
production methods, the SB Transistor reaches 
a degree of uniformity and unvarying quality 
never before achieved with transistors. This 
remarkable quality permits design engineers to 
specify the Philco SB Transistor with full 
assurance of superior performance.
Now being produced in quantity this new 
Philco SB Transistor is available for your 
current projects and immediate shipment 
can be made to you.

For complete technical information on the PHILCO SB Transistor 

write Dept. ED

CORPORATIONPHI LCO
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uipment Designers” will be a eom- 
pai ion handbook to the existing 
“Handbook of Instructions for Air
craft Designers”.

The 400-page book will be available 
this summer. The chapter on “Com- 
mu ideations and Navigation” will in- 
clude much specific design informa
tion relating to communications, navi
gation, data-transmission, search, de
tection, tracing, and other radar gear, 
and electronic countermeasure equip
ment. The handbook was prepared 
by Becker & Becker Associates, 509 
Madison Ave., New York 22, N. Y.

Italy Imports TV Sets . . . The 
Italian government will authorize the 
importation of an additional 5000 or 
6000 TV receivers from the United 
States, it wras reported in the DuMont 
Dispatch for March 1955, published 
by the International Div., Allen B. 
Du Mont Laboratories, Inc., Empire 
State Bldg., New York, N. Y. During 
1953 some 11,500 TV receivers were 
set as the quota for importation. 
There are now more than 70,000 re
ceivers in operation in Italy.

Marconi Medal Winner . . . Monte 
Cohen, president of General Instru
ment Corp., has received the Marconi 
Medal of Achievement from the 
Veteran Wireless Operators Associa
tion in recognition of his achieve
ments in radio and TV. Mr. Cohen 
has been credited with the design 
and development of some valuable

wireless field.components in the

Women Engineers
urged to consider 

. . . Women wen' 
engineering as a

career and industry was urged to 
search for engineering talent among 
women in a recent speech by a woman 
engineer. Estelle W. Elliot, on the 
engineering staff of the Lockheed 
Aircraft Corp, plant at Marietta, Ga., 
disclosed that there arc only 1500 
w< en performing engineering work 
in the nation. She urged parents to 
em urage their daughters to prepare 
foi engineering studies to meet the 
ge< it shortage of engineers.
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Pyramid Type CT Ceramic Case Tubular Paper

Bi

The Pyramid version of the CT capacitor has been par
ticularly engineered to be adaptable to any customer’s 
requirements. Particular emphasis has been placed on 
resistance of Pyramid’s CT’s to high humidity; with
stand 20 cycles of the RETMA humidity test. Non-induc
tive extended foil section assembly in the highest grade 

ceramic (steatite) tube. Tinned leads are firmly 
k imbedded and the unit is permanently sealed

against moisture or humidity. End seals can- 
not soften or melt even at more than 85 C

Ur operating temperature.

Sales Engineering Department Capacitor Division 

PYRAMID ELECTRIC COMPANY 
1445 Hudson Blvd., North Bergen, N J

ysr
For full information on available ratings 
and sizes request catalog J-8 or send 
details on your particular applications to

»
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May 18-20: National Telemetering Conference, 
Hotel Morrison, Chicago, Ill. For information, 
write to IRE, 1 E. 79th St., New York 21, N Y
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Dayton, Ohio 
1207 American Blvd. 

Dayton 2. Ohio

May 4-6: International Aviation Trade Show, 
69th Regiment Armory, New York, N. Y. Foi 
information, write to Aircraft Trade Shows, Inc. 
Hotel McAlpin, New York 1, N. Y.

May 3-5: First National Flight Test Instrumen
tation Symposium, Allis Hotel, Wichita, Kans 
Sponsored by the Instrument Society of America 
For information, write to H. T. Noble, Jr., 611C 
Oakw’ood Drive, Wichita, Kans.

May 5: Conference on Cost Reduction and Meth 
ods Time Measurement, Hotel Van Orman, P^rl 
Way ne, Ind. Sponsored by the American Insti 
tute of Industrial Engineers. For information 
write F. J. Henry, Chamber of Commerce, Fort 
Wayne, Ind.

Calif, b 
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Abstrm 
should 

Bellone

April 29-30: New England Radio-Electronics 
Meeting, Sheraton Plaza Hotel, Boston, Mass. 
Sponsored by the Boston and Connecticut Valley 
Sections of the IRE. For information, write to 
Robert A. Waters, Robert A. Waters, Inc., 4 
Gordon St., Waltham, Mass.

May 9-11: National Aeronautical Electronics 
Conference, Biltmore Hotel, Dayton, Ohio.

April 27-29: Seventh Region Technical C< in
ference and Trade Show, Hotel Westward I o, 
Phoenix, Ariz. Sponsored by the IRE. For infor
mation, write to A. M. Creighton, c/o Motorola, 
Inc., 3102 N. 56th St., Phoenix, Ariz.

May 2-5: Semiconductor Symposium, Cincin 
nati, Ohio. For information, write to F. J. 
Biondi, Bell Telephone Laboratories, Murray 
Hill, N. J.

May 10-12: Metal Powder Show and Metal 
Powder Association Annual Meeting, Bellevue- 
Stratford Hotel, Philadelphia, Pa. For informa
tion, write to Metal Powder Association, 420 
Lexington Ave., New York 17, N. Y.

Good positions 
available for 
Circuit Design 
and Test 
Equipment design 
Engineers at all 
levels. Contact 
W. C. Walker, 
Engineering 
Employment 
Manager.

May 16-19: Electronics Parts Distributor 
Show, Conrad Hilton Hotel, Chicago, Ill. For 
information, write to S. I. Neiman, 1 N. La 
Salle, Chicago 2, ill.

May 19-21: Global Communications Confer
ence, Hotel Commodore, New York, N. Y. Spon
sored by the Armed Forces Communication 
Association.

Typical universal airborne 
package is provided 
with plug-in components 
to facilitate changes 
in test program.
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Washington, D. C. Canadian Distributors: Export Division: \x.
Suite 803 Aviation Electric, Ltd., Bendix International -

1701 "K" St., N. W. Montreal 9 205 E. 42nd St., N. Y.17 ~ *
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Up to the last split second of impact, B* ndhf Tarifa 
telemetering systems continue to furnish information which 
would never be obtained with other instrumentation methods. 
Virtually every condition encountered while an airplane 
or missile is under flight test — flutter — strain — vibration 
— temperature — pressure — acceleration — voltages —and 
motion can be accurately and continuously relayed 
from lightweight, compact airborne equipment by a crystal 
controlled r.f. link to an airborne or ground based 
receiving and recording station.
While a flight is in progress, test results can be observed 
remotely and flight conditions varied by radio communication 
The crew is free to concentrate on flying the airplane... 
dangerous conditions can be averted... or where a crash is 
unavoidable, the complete story is permanently 
available for detailed analysis.
A number of airframe companies are speeding up flight 
testing and cutting costs by using 
telemetering systems. We can aid you, too, in your flight 
test problems through this method of remote instrumentation.
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June 20-25: International Symposium on Elec
tromagnetic Wave Theory, Univ, of Michigan, 
Ann Arbor, Mich. Sponsored by Commission VI 
of URSI. For information, write to J. W. Cris
pin, Jr., Univ, of Michigan, Ann Arbor, Mich.

May 23-25: Ninth Annual Convention of the 
Ann ,ican Society for Quality Control, Hotels 
Statler and New Yorker, New York, N. Y. For 
information, write to W. E. Gaunt, E. R. Squibb 
and Sons, New Brunswick, N. J.

June 27-July 1: AIEE Summer General Meet
ing, New Ocean House, Swampscott, Mass. For 
information, write to AIEE, 33 West 39th St., 
New York 19, N. Y.

Sporn 
nation

May 31: Symposium on Elementary Particles, 
Pisa. Italy. Sponsored by the International 
Union of Pure and? Applied Physics. For infor
mation, write to Dr. H. A. Barton, Secretary, 
U. S. National Committee, International Union 
of Pure and Applied Physics, 57 E. 55th St., 
New York 22, N. Y.

June 27-29: First Annual Nuclear Society Meet
ing, Pennsylvania State University, State College, 
Pa. Sponsored by the American Nuclear Society. 
For information, write to Prof. W. W. Miller, 
Pennsylvania State University, State College, Pa.

Fort 
nsti 
tion 
Fori

•enee, 
at ion. 
N. Y

May 26-27: Electronic Components Confer
ence, Ambassador Hotel, Los Angeles, Calif. 
Abstracts of papers and requests for information 
should be addressed to Dr. Lester M. Field, 8820 
Bellanca St., Los Angeles, Calif.

May 31-June 3: Basic Materials Exposition 
Convention Hall, Philadelphia, Pa. For infor
mation, write to Clapp & Poliak, Inc., 341 Madi
son Ave., New York 17, N. Y. .
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Through the four necessary steps to produce 
transformers for Electronic applications, Moloney 

uses the best... in men... in facilities... in 
material. That basically is why Moloney 

is recognized as a producer of quality 
products. Yes, recognized for the 

quality of engineering, processing, 
assembly... and testing. Experience 
and facilities thus combined assure 

purchasers of the best product 
for their needs.

June 14-16: Conference and Exhibit on Mag
netics, William Penn Hotel, Pittsburgh, Pa. 
Sponsored by the AIEE, American Institute of 
Mining and Metallurgical Engineers, and Ameri
can Physical Society. For information, write to 
A. C. Beiler, c/o Westinghouse Electric Corp., 
2-F Materials Engineering Dept., E. Pittsburgh.

August 24-26: Western Electronics Show and 
Convention, Civic Auditorium, San Francisco, 
Calif. Sponsored by the West Coast Electronic 
Manufacturers’ Association and the Seventh Re
gion of the IRE. For information on exhibits, 
writ» Mal Mobley, Jr., 344 N. LaBrea Ave., Los 
Angelos, Calif. Technical papers should be sub- 
mitb'J to Dr. W. A. Edson, Applied Electronics 
Laboratory, Stanford, Calif.
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Power Transformers • Distribution Transformers • Step Voltage Regulators • Regulating Transformers 
Load Tap Changing Transformers • Load Center Transformers •'Unit Substations • Network 
Transformers • Constant Current Transformers • Capantors • Transformers For Electronics

SALES OFFICES IN ALL PRINCIPAL CITIES • FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA
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Internal Memories

Using Magnetic Cores in Computers

Head, Research and Development Section, Computer Dept. 
Raytheon Manufacturing Co., Waltham, Mass.

|kj|AGNETIC core circuits can be found performing 
■" the computer functions of storage, manipulation, 
control, amplification, regulation, and several minor 
special applications. This article will attempt to sup
port the growing trend to the use ot this two-state 
component by cost, specification, and circuit analyses.
The use of the magnetic core will be discussed in func
tion groups: internal memory; buffer memory or in-
put-output memory; high speed logic; and finally 
low speed logic circuits.

The internal memory is usually a major factor in 
controlling the overall system characteristics. Thus, 
the memory specifications are important and should 
include at least: (1) number of registers and their 
size; (2) mode of operation-parallel, serial or any com
bination; (3) initial and repeated access time; (4 ) 
cost; (5) environmental conditions; (6) operating
margins.

The unwritten requirements for all the core circuits 
to be discussed include reliability, a combination of 
operating margins, life, and transient conditions. The 
reliability of magnetic core circuits has been demon
strated to be mainly dependent upon the equipment 
and components associated with the core rather than 
the core itself. Thus, it is the high ratio of cores to 
other components that provides such high reliability of 
large coincident current memories. Fig. 1 illustrates 
storage size for 44-bit words versus the amount of 
equipment for control, drive, selection and other func
tions considered to be part of the storage system (a 
unit of equipment is defined as one vacuum tube or 
twenty diodes). While in these memories, cores are 
used only in the main storage function, the use of 
cores m the selection, control, or drivé functions would 
not radically change the comparison shown. Tn fact, it 
would improve the reliability of all three memo-

Fig. 1 presents a persuasive argument for 

using coincident current core storage in memories of 
4000 bits or more- Consequently, we find the coinci
dent current memory most often used in large, general- 
purpose storage where its great saving in equipment 
per unit of storage easily offsets its lack of flexibility. 
On the other hand, we find the shift register memory 
in small or special purpose systems, where it requires 
the least equipment. It becomes evident, then, that the 
combination of these two basic types of storage can 
provide useful circuits for special requirements, such 
as a memory using coincident current to write in and 
shift register techniques to read out.

The low cost involved in using coincident current 
techniques in memories of 35 words (1,500 bits) or 

tion of this low number is usually required when fit
ting such a small memory into the system. Such qual
ifications might be a parallel memory in a serial sys
tem, certain decoding of address selection, or the flexi
bility required of a memory cycle. The additional 
equipment required usually pushes the dividing line 
closer to 50 words. The operating margins of coinci
dent current memories lie in an area of 1 to 1.3. where
as shift register memories have margins greater than 
1 to 3. Systems with operating margins in excess of 
8:1 are available.

The core-diode memory has served useful purposes 
in several systems. At present, however, it does have 
the disadvantage of a high overhead cost in equipment, 
as shown by Fig- 1, and it is relatively poor in operat-
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Fig. 3. The "Single-Line" shift regis
ter and its symbolic representation

In buffer memories, additional specifications are 
usually required, such as the ability to operate over a 
range of pulse rates, accept either parallel or serial 
information, complement, insert, or shift stored in
formation. The magnetic core shift register is the only 
component that can accomplish these functions direct
ly. Thus, the shift register is highly practical for use 
in buffer memories as large as 10,000 bits. Buffers 
have also been built using core-diode type storage. The 
experience reported from these equipments showed 
usable operating margins, but relatively poor reliabil
ity and life, due again to the operating characteristics 
of commercially available diodes.

Flexibility of controls makes the shift register the 
only type of buffer which is usable with certain fre
quency modulation types of magnetic recording sys
tems. A register is normally used in such manner so 
that all information is transferred upon command. 
However, the ability to transfer part of the informa
tion any number of times while the remainder is static 
is very useful in simplifying certain timing problems.

The two-core per-bit or Harvard-type5 shift register 
has almost no system application that is not better 
implemented by one-core per-bit “Single Line” reg
isters6. The principle of the “Single Line” register 
can best be understood by referring to Fig. 3. As may

be seen from the illustration, all the magnetic cores 
are driven from a common shift line. In this applica
tion, the read out of the nth core is delayed from writ
ing into the n-|-l core for a period greater than the 
shift pulse duration.

Magnetic shift registers using selenium diodes are 
still doing useful work after 20,000hr. However, a 
continual increase in forward resistance of the diode 
has taken place until the resistance has about doubled 
at 18,000hr. The designer of long-life registers using 
selenium diodes must recognize this situation. Mag
netic shift registers employing germanium, gold-bond
ed diodes have had over 8,000hr operation with no 
measurable changes in their operating characteristics 
or their output signals.

dollar^ 600
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imr largins, life, and reliability’ due to the operating 
char ¡cteristics of the diodes.

Tlm shift register memory has an initial access time 
of 0 -microsec and a repeated access of less than 2mi- 
crosee. The coincident current memory has an initial 
access time of one and a repeated access time of less 
than 7microsec.

Buffer Memories

High Speed Logic
The logic required for control and data manipula

tion in computing systems can be handled in many 
cases by magnetic core logical elements. For pluse 
rates in the megacycle range the core logic must still 
be considered merely a laboratory device. However, 
for pulse rates up to 500 kc, the cores should definitely’ 
be considered for logical structures. The ty’pes of 
circuits that are being studied for this purpose are too 
numerous for recounting here.7-8- ” Also, since we are 
comparing only practical devices, this reduces the 
discussion to ones now being used in workaday systems

The “Single Line” magnetic core shift register is the 
basic type of circuit used in the “Single Line” Mag
netic Core Logical Element10. Since these are relative
ly new techniques, a brief description is in order. Fig. 
5 illustrates a circuit diagram in which one core feeds 
two others. In theory, this type of branching may be 
done for any number of cores. The inhibit function 
can be accomplished by’ reversing the polarity of the 
input winding, as shown in Fig. 4. At present, the 
magnetic core logical element should be limited to a 
combination of three inhibit or input windings. How
ever, more affirmations may be made on one logical 
stage by buffering the outputs of several elements to
gether on the diode, as shown in Fig. 6. As a matter 
of fact, the output from one element can be used to 
drive three other stages.

The combination of these circuits permits the ac
complishment of any logical function. For example, 
the “Exclusive Or’’ function is easily constructed with 
three cores, as shown in Fig. 7. The simplicity' with 
which many other functions are implemented suits it 
for use in moderate and Iqw speed systems. For ex
ample, a serial arithmetic unit capable of handling 24 
digit binary' numbers and sign, has actually been built. 
It uses only 150 magnetic cores, 150 diodes, and 8 
vacuum tubes to perform all the manipulative func-STORAGE CAPACITY IN NUMBER OF 44-BIT WORDS
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Fig. 2. The engineering 
economics of memory 
design are simplified 
by this unusual chart.



SHIFT 
CURRENT

SHIFT LINE

C«A«B

A*B*C

Fig. 4. A magnetic-core in
hibit circuit, its symbolic 
representation, and two 
other symbolic inhibit cir
cuits are used for high-speed 
logic in computers.

A*B*C

BvC

. SHIFT
JLcurrent SHIFT LINE

Fig. 5. A magnetic-core 
branching circuit for a 
high-speed logic.

tions, controls, and storage and operates at 0.2")Me 
pulse rates. It requires only 0.25 cubic feet of space, 
weighs 15 lb, and consumes a mere 130w, including 
filament power. A unit of this type would have obvi
ous application to airborne problems where volume, 
weight, and power requirements are prime considera- 
tions. The range of environmental conditions over 
which this type of component will operate is quite 
useful even though they are still not all that is desired. 
For example, good operation can be held over the

• ambient temperature range from — 80°C to 4-85°C.
The magnetic core logical element is designed to be 

a low impedance, low ¡lower device. This character!istic 
enhances the core circuits, but leaves them at too low 
a voltage level to satisfy the requirements of vacuum 
tube circuits. The limitations on the usage of a mag
netic core logical element still depend upon pulse rate, 
power level and choice of diodes. (On the other hand 
transistors work well with this type of magnetic core 
circuit11.)

Low Speed Logic
In the low speed portion of computing systems the 

magnetic core logical element may be required to 
control mechanical equipment. If the logical state
ments require many cores for their implementation, 
the low power cores would be used and power amplifi
cation provided for the output. However, where the 
control function is simple a magnetic core of suitable 
size may be employed to provide the power directly. 
The cores themselves can be used for power gain to 
operate thyratrons or relays. Perhaps of even more 
significance is the direct read in and control of mag
netic cores from mechanical and electro-mechanical 
sources. This elimination of all vacuum tubes and 
transistors places the reliability problem squarely on 
the diode. On the other hand, magnetic core-transistor 
circuits that can perform all of the above logical 
functions employ no tubes or diodes. Thus, we have 
a basic choice: diodes with a few tubes versus 
transistors.

The “Single Line” magnetic core logical element 
has a reliability close to the “Single Line'’ magnetic 
shift register. The number of elements driven from 
one tube depends upon the maximum density of posi
tive information, power level of the driving tube, 
repetition rate of the information, power level of the 
cores, and the high-voltage supply used. The range 
of 16 to 65 cores per driving tube is common. Tube 
types such as 6AlT5, 5881, and 6293 are being used 
as drivers. The driver can be considered as a pulsed 
power supply, since it does not normally enter into 
the logical structure.

The magnetic core is also being used as a different 
type of logical element or gate in selection systems. 
Several laboratories have developed saturable trans
formers, biased cores, and time-pulse sequence gates. 
These techniques are useful as driving source for 
other magnetic circuits, and magnetic recording, 
writing, and reading selection systems.11-12’13
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Fig. 6. High-speed logic mix
ing or buffer circuits utilizing 
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and S. Ruhman, “Logical and 
with Magnetic Cores”, Proc.

1955.

Register Using One Core Bit' 
".J. D. Goodell, “Testing 
Electronics, January, 1954.

May 2, 3, 1952. -
10. S. Guterman, R. D. Kodis, 
tont rol Functions Performed

: A New Device Applied to Digital Computing Tech- 
IRE Convention, 1955.

Guterman and R. I). Kodis, “Magnetic Core Selection

T type of equipment required to transfer infor- 
niation from card to tape or tape to printer is espe- 
eialh susceptible to implementation by magnetic core 
circuits. The shift register storage eases the require- 
ments of reading into storage from card reading 
brushes or other mechanical contacts. This character
istic is due to the ability to make the read-in to each 
core independent, and to combine parallel read-in 
with serial transfer. These equipments may be re- 
quircd to perform the functions of code conversion, 
speed conversion, radix conversion as well as format 
controls and checking. These functions, when accom
plished by magnetic core logical elements, are best 
accompanied by shift register type storage.

A simple example is a binary-to-binary coded deci
mal converter and binary coded decimal to binary. 
This unit uses 100 cores to convert over 1000 decimal 
digits per second.

The promise of unusual reliability’ and long life of 
the magnetic core has been the motivating factor in 
most of the new developments using this component. 
The possibility of reduction in cost, weight, and 
power requirements has its measure of attraction. It 
is quite safe to predict that most computers designed 
in 1955 will use more magnetic cores than any other 
two-state component.

Research, August 28, 1950.
9. Norman B. Saunders, “Magnetic Binaries in the Logical 
Design of Information Handling Machines” Proc. A.C.M.,

8yst<-ms”, IRE Convention, 1954.
13. I C. Minnick, “Magnetic Switching Circuits”, Journal of 
App1 > d Physics, April, 1954.
II- 1’ Moffat, “Saturable Transformers as Gates” Quarterly 
Report, Second Series of the Computer Fellowship No. 347, 
Man ■ 3^ 1954—Mellon Institute of Industrial Research.

1. An Wang, “Static Magnetic Memory—Its Application to 
Computers and Controlling Systems” Proc. A.C.M., May 2, 
3, 1952.
2. I. L. Auerbach, “A Static Magnetic Memory System for the 
Eniac” Proc. A.C.M., May 2, 3, 1952.
3. W. N. Papian, “A Coincident-Current Magnetic Memory 
Cell for the Storage of Digital Information” Proc. IRE, Vol. 
40, No. 4, April, 1952.
4. J. A. Rajchman, “A Myriabit Magnetic-Core Matrix Mem
ory” Proc. IRE, Vol. 41, No. 10, October, 1953.
5. An Wang and W. D. Woo, “Static Magnetic Storage and 
Delay Line” Journal of Applied Physics, Vol. 38, June, 1950.
0. S. Ruhman, R. D. Kodis, and W. D. Woo. “Magnetic Shift

N M. K. Haynes, “Magnetic Cores as 
Computing Systems” Technical Report

Fig. 7. The "exclusive or" 
function is readily per
formed by magnetic core 
circuits as shown.



Magnistors—

Amplifiers or Storage Elements

K
40

Both the complete sealed 
unit and Magnistor 
wound-core are shown.

m^AGNlSTORS are small saturable reactors which 
may be classified as amplifier types or two-state 

storage types. As amplifiers, a small electrical signal 
in the Magnistor control winding controls a load cir
cuit handling several thousand times as much power. 
As storage devices, the ftlagnistor will remember its 
“set” or “reset” condition indefinitely even if all 
power is removed. Magnistors are made of a ferro- 
ceramic material having special shapes, eoils, and flux 
patterns.

The Magnistor amplifier element contains, in its 
simplest form, two windings. One winding called the 
signal coil is used to carry a sine wave signal in the 
range from lOOkc to 15Mc or pulses having a repeti
tion rate from 0 to lOftlc. By varying the d-c current 
applied to the second winding (called the control 
coil), the impedance of the signal winding to the 
carrier frequency or pulses can be varied over a ratio 
as high as 500 to 1, if desired. Power levels in the 
range of microwatts to tens of watts can be con
trolled. Another form of this type of ftlagnistor con
tains single or multiple “inhibit” windings which 
have the property of destroying the influence of the 
control coil if they are energized but have no influ
ence otherwise. The controlled currents passing 
through the signal coil have little or no effect on the 
control winding.

The storage-type ftlagnistor basically contains two 
control windings normally designated as “set” and 
“reset” coils. The signal winding has two impedance 
conditions: low, if the “set” coil has previously passed 
a specified minimum current in either direction, and 
high, if the “reset” coil has previously passed a speci
fied minimum current. Either condition persists until 
the other is established regardless of the presence or 
absence of energy anywhere in the system. In other 
words, the ftlagnistor is a static storage device with 
a non-destmotive readout and has the capability of 
handling power in the readout circuit in the order 
of watts.

ftlagnistors are used to gate, switch, amplify, count.

26

Typical Magnistor gate circuit connec
tions showing control and signal coils.

and record as well as to form logical arrays ’for 
adding, subtracting, shifting, and other computing 
functions. They have been developed to meet the need 
for a non-deteriorating device capable of performing 
the above functions at speeds comparable or in excess 
of electronic devices.

Developed by ftlr. R. L. Snyder and manufactured 
by Potter Instrument Co., Inc., 115 Cutter Mill Rd., 
Great Neck, N. Y., ftlagnistors are different from 
other components in that they perform functions pre
viously accomplished only by electronic tubes and 
transistors. They have indefinite shelf life, the con
trolled and controlling elements are independent, they 
are undisturbed at temperature ranges existing in 
commercial and military equipment and are inher
ently rugged in construction. They can be designed 
to operate over a wide range of power levels, require 
no warm-up time, and are supplied in hermetically- 
sealed metal cases which plug into standard 9-pin 
sockets.

The characteristics of basic ftlagnistors can be most 
easily presented in much the same way as plate char
acteristic curves for vacuum tubes are given. Typical 
curves for a representative ftlagnistor gate circuit 
are illustrated. The signal coil current, I8, is plotted 
as a function of the 15Mc carrier signal voltage, Es, 
for various control coil input voltages Ec normally

CONTROL 
COIL

Es s 15 MC CARRIER V

INPUT 
CONTROL

SIGNAL COIL

LOAD

50

30

«

employed in the operating range. It is thus possible 
to predict the performance of the ftlagnistor in a 
circuit by drawing a load line in the conventional 
manner. As an example, a load line representing a 
KNXLohm load has been indicated. For an input con
trol voltage, Ec, change of O.Olv (from 0 to 0.01 v), the 
output signal current will change lima (6 to 16nia) 
or a voltage change of 11 v across the 1000-ohm load. 
This represents a voltage gain of 1100 at d-c control 
voltages. As would be expected, the gain decreases 
with the input frequency. However, this example is 
presented to emphasize the potentialities of Magnis
tors. For easier calculation at the higher frequencies, 
the characteristic curves are normally plotted for 
different values of input control current Ic rather 
than input control voltage at low signal levels. The 
control coil is not appreciably dependent on the mag
netization characteristic but behaves essentially as 
linear inductance. Due to the inductance, control 
currents with fast rise times require relatively high 
voltages to produce the required control current, 
whereas slowly varying control currents require little 
more voltage above that necessary to overcome the 
resistance.

In comparing ftlagnistors and vacuum tubes, the 
latter, at low frequencies, require relative high volt
ages and negligible currents whereas ftlagnistors re-
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30 40

CARRIER SIGNAL VOLTAGE

Only UTO MATIC makes the J-TRAN30 40

CARRIER SIGNAL VOLTAGE 4.5 to 45 Megacycles
16ma)

CIRCLE ED-20 ON READER-SERVICE CARD FOR MORE INFORMATION

ECTRONIC DESIGN

An outstanding mechanical advantage 
is the clip mounting method, which 
greatly reduces assembly time. This

AUTOMATIC 
MAHUFACnmHB

bes, the 

gh volt-

The J-TYan is the standard I.F. Trans
former of the television industry. It is the 
smallest, lowest priced, I.F. Transformer 
of highest electrical performance — and 
you can get immediate deliveries! It 
is used as a Discriminator, Ratio De
tector, Input Transformer, Interstage 
Transformer with traps, and Output 
Transformer for use with tube and crys
tal diodes. J-TYans are also made for 
262 KC, 455 KC and 10.7 MC radio 
applications.

One of its many superior features is 
the hollow, supported, threaded, hexag
onal core which permits either double or 
single ended tuning and allows great lati
tude in chassis organization. It is the 
only TV transformer with positive 
threading and controlled torque. It is 
supplied also with terminals for printed 
circuit chassis.

method of mounting assures a perma
nent, non-oxidizing contact —so strong 
that a heavy chassis can be lifted by 
gripping only the J-Tran, without tear
ing the metal shell.

Th become fully familiar with all the 
superiorities of the J-TYan for TV, write 
for a copy of the J-TYan* — K-TYan* 
Manual. It will be invaluable to you in 
your electronic designing.

MAGNESTAT GATE 
E«*I5MC

MAGNESTAT GATE 
E-?I5MC

luiré relatively high current and negligible voltages. 
It higher frequencies the capacity inherent in con
rolling a stream of electrons causes a vacuum tube 
o draw considerable current in developing its voltage, 
ii the Magnistors the inductance of the control coil 

requires considerable voltage to develop its current. 
Dver narrow frequency bands both effects can be 
hade unimportant. For small signal levels both the 
raeuum tube and Magnistor are essentially linear 
rhereas for large signals both may become highly 
lonlinear—the tube because electrons are collected 
Ind the Magnistor because saturation becomes severe. 
I The Magnistors are available as individual com- 
lonents, amplifiers, gates, switches and flip-flops. 
■ hey will also be available in complete assemblies of 
Puntéis, shift registers, switching matrices and simi- 
f1' dat; handling components. For more information, 
trn to the Reader’s Service Card and circle ED-19.

Every part Automatic uses 
... Automatic makes.
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Oscillo-Record Camera

WILL CATCH ANY TYPE PATTERN

Any type of wave pattern—stationary, single-transient or con
tinuously varying, can be photographed with the Fairchild 
Oscillo-Record Camera. Film speed is electronically controlled 
and continuously adjustable for all speeds from 1 to 3600 inches 
per minute (on special order, 2 to 7200 inches per minute). You 
can adjust to the correct speed for maximum clarity without 
wasting film. The sprocket film drive eliminates film slippage.

The Oscillo-Record will accommodate either 100-, 400- or 
1000-foot lengths of 35 mm film. The entire length of film can 
be exposed at any speed. Fairchild’s top-of-scope mounting per
mits easy adjustment of the oscilloscope controls and eliminates 
the use of a tripod.

Fairchild-Polaroid® Oscilloscope Camera
You can produce a print of any stationary or single-transient 
pattern in one minute with this Fairchild camera. The trace 
reads from left to right and is reduced to exactly one-half life 
size for easy measurement. Two images may be exposed on each 
314 x4>4 print.

For more information on Fairchild oscilloscope cameras and 
how they can assist you in engineering and research analysis, 
write Fairchild Camera and Instrument Corporation, 88-06 
Van Wyck Expressway, Jamaica, N. Y., Department 120-22N3.

OSCILLOSCOPE RECORDING CAMERAS

CIRCLE ED-21 ON READER-SERVICE CARD FOR MORE INFORMATION
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The relay controlling a high- 
powered motor in a non
proportional servo system.

The-relay shuts off the trans
mitter if load mismatch rises 
above a set level.
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trans- 
h rises

Shown here actual 
size, the relay is also 
made in a wire-con
nection version.

ACTUATED by low-level signals ranging in 
frequency from direct current to 50Mc, the 

Model RL-120 Relay can be employed in new and 
bnusual designs or to simplify present equipment. 
Auxiliary equipment can be controlled remotely 
by a carrier signal without the need for demodu- 
hition. It can function as a warning device if 
k transmitter’s r-f signal output drops too much. 
¡Another unusual use is in the control of automatic 
¡tuning mechanisms: the relay will sense the magni
tude of r-f voltage across the tuning circuit and 
¡top the mechanism at the appropriate level.

Operating from as little as 20 microwatts of 
ontrol power, the relay’s contacts can handle up 
o lOamp at 115v, a-c, or 24v, d-c. Higher d-c 
ontact ratings are available. An auxiliary a-c 
)ower source of less than Iw, 50 to 2000cy, is 
equired for operation. Maximum reverse input 

Voltage is 40v, d-c. The maximum input power 
Is 60mw. Input impedances are 2000 and 4000 
bhms for direct and alternating current applica
tions, respectively. Standard contact ratings are 
fcpst and spdt, but other contact arrangements are 
Available.

I The hermetically sealed unit can stand shocks 
Io 10g and vibration to 10g at 10 to 500cy. It op
iates at temperatures from —60°C to H-85°C. 
»he relay is made by Olympic Radio & Television, 
Jnc., 34-01 38th Ave., Long Island City 1, N. Y.
I The unit is made in two main sizes. The smaller 
lelay, which is illustrated, is 1-5/8" diam x 2-1/4" 
long and weighs 4-1/4 oz. It is packaged with 
•ither a standard octal base or with wire leads for 
■older connection. A polarized type is available 

slightly larger containers.
I In d-c applications, it can be actuated by low- 

■evel transducers such as strain gages and thermo- 
■ouples. It closes in lOmillisec. For more informa- 
■ion and specifications on this sensitive relay, turn 
■° the Reader’s Service Card and circle ED-22. 
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THE HERMETICALLY SEALED DAVOHM SERIES 850 IS THE PERFECT COMPROMISE 

BETWEEN PRECISION WIRE WOUND AND COMPOSITION TYPE RESISTORS

Rugged simplicity keynotes the design of the new Davohm Series 850 
resistor. Basically, it is a heat resistant glass tube, with the noble-metal 
resistive element deposited on the inside surface. Hermetically sealed, 
the resistive elements need no “protective" coatings, and are deposited 
with such extreme accuracy that even microscopic examination will show 
no flaws or raggedness which might otherwise result in noise, erratic 
readings, hot spots and opens. The temperature coefficient is always 
positive, always constant, and does not vary with resistance value. High 
frequency performance is excellent due to low reactive component of 
impedance

Available immediately in 1/2, 1 and 2 watt sizes and in ±1%, 
±0.5%, and ±0.25% tolerances in any desired value.
Write for full technical data or see your local Daven Sales 
Representative.

The unique performance characteristics of the Davohm Series 850 com
pares with MIL-R-10509A as follows:

MIL-R-10509A 
ALLOWABLE CHANGE

Series 850 
TYPICAL CHANGE

Temperature Cycling 10% 0.02%
Low Temperature Exposure 3.0% 0.04%
Short Time Overload 0.5% 0.02%
Effect of Soldering 0.5% 0.02%
Moisture Resistance 5.0% 0.08%
Voltage Coefficient 0.002% 0.00%
Load-Life (per 1000 hours) 10% 0.20%
Temperature Coefficient (PPM/°C) ±500 +370 ±20

Hew and Revolutionary Davohm I Series 850
metal film resistors...

outdates all previous film types in performance characteristics.

World’s largest 
manufacturer 
of attenuators

DAVEN ELECTRONIC SALES CORP., associated with

™£ MENco
169 Central Avenue, Newark 4, New Jersey

CIRCLE ED-23 ON READER-SERVICE CARD FOR MORE INFORMATION



Resistors that went to pot
Here's a trick question so easy you’ll probably think we’re stupid 
for asking it. The fact is, it’s one of those questions with only 
one answer; so we know nobody will get it wrong. Ready?
"Which can you pick up faster—a hundred beans in a bag or 
a hundred loose beans?”
See what we mean?
Change the word beans to resistors, and the word bag to pot, and 
you’d wonder why it took a bunch of smart electronics engineers 
so long to find the answer.
Well, I-T-E isn’t one to look a customer in the mouth. So when 
a leading manufacturer asked us how he could cut his resistor 
costs and assembly time, we replied (so fast he was still holding 
his empty hands wide apart in the air), "Pot them, of course.” 
Then, to relieve his embarrassment, we explained, "We mean 
you take those resistors you’re now putting into your equip
ment one at a time, and bury them in blocks of resin with just 
the leads sticking out. That keeps moisture out, protects them 
from damage, and makes sure they’re always in the right order. 
No matter how late the poor little working girl has been out the 
night before, she’s always sure of getting the right size resistors 
into the set.”
For the sake of brevity here, we won’t harangue about all the 
money this idea saved in greater efficiency, quicker assembly, 
fewer rejects, and all that.
Potting these resistors for this customer was an idea I-T-E sup
plied as a regular part of its service to customers. We’re not 
out of ideas—not by a long shot. And we’ve got several thousand 
miles of resistor wire just waiting for your order. Write for the 
new 6-page Bulletin R-5501. I-T-E Circuit Breaker Company, 
Resistor Division, 19th & Hamilton Sts., Phila. 30, Pa.

Design Forum

Standardized 
Communication 
Equipment

^^REATLY simplified maintenance and 
installation has been achieved in the 

design of a new line of two-way f-m com
munication equipment. Featuring the use 
of plug-in chassis, the equipment was de
signed around 12 basic building blocks of • 
standardized physical dimensions. These 
consist of two receiver, four transmitter, 
and six power supply chassis. By connect
ing the chassis in various combinations, 60 
different mobile 2-way installations are 
available as standard units. The equipment 
has 25-54Me and 144-174Mc ranges.

Two standard housings, shown at the left, 
differing from one another only in width,

were designed to enclose the chassis. Sup
port for the chassis is supplied by the illus
trated internal relay rack arrangement in
stead of the enclosure. This construction | 
affords the greater rigidity necessary for 
mobile installations. Known as the “Pro
gress Line”, this equipment is made by 
General Electric Co., Syracuse, N. Y.

All of the receivers will operate from 
either a 6 or 12v d-c source or from 117v, 
a-c, without any modification. Receivers in 
mobile use can thus be serviced on a bench 
by using the base station a-c supply, elimi
nating the need for any storage batteries 
or rectifier power supplies. Delayed auto-
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Both standard enclosures are 6-3/4' 
high x 14-7/8” deep. The left unit is 
14-3/8" wide, while the other is 17-3/8".
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I-T-E CIRCUIT BREAKER COMPANY 
Resistor Division

CIRCLE ED-24 ON READER SERVICE CARD FOR MORE INFORMATION
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A True Dual-Channel Scope

The chassis are mounted in a type of universal relay rack 
inside the enclosure for greater rigidity.

only $975-00matic gain control has been provided in 
the high-band receiver so that full r-f gain 
is possible for the reception of threshold 
signals. The delayed age also reduces high 
level intermodulation interference.

In the high-band receiver, i-f selectivity 
is determined by a 6-coil, 290kc trans
former and two such units in the low-band 
receiver. Space is provided in the high- 
band receiver for an additional 6-coil trans
former if the present 60kc channels are 
split into either 15kc or 20kc channels. The 
low i-f of 290kc was chosen because it pro
vides greater “skirt”, selectivity, and wider 
band-pass for weak signals, or split channel 
operation, which the FCC is proposing.

The transmitters may be used in base 
station or mobile installations interchange
ably. Layout and circuitry are similar in 
both the high and low frequency chassis. 
The medium and high power units in each 
frequency band are identical in design 
except for the final stages. In the medium
power transmitters, a single, new, beam
power tetrode, the GL G146, is employed.

Although provisions are made for the use 
of either heated or unheated crystals, an 
over-all frequency stability of ±0.003% 
over the temperature range of —30°C to 
G6 C has been achieved without the use of 
heated crystals.

To provide protection against over-modu- 
lanon, a double triode modulation limiter 
ELECTRONIC DESIGN • April 1955

and triode phase modulator combination 
are used. The audio amplifier stages are 
designed to take the input of a controlled 
reluctance microphone. Normal intermodu
lation distortion is less than 1%. The fila
ment wiring of all the transmitters is 
arranged for either 6 or 12v operation. The 
type of operation is determined by the 
cable that is plugged into the unit.

Six mobile and two base station power 
supplies have been designed. For both types 
of transmitters, there are medium and high 
power vibrator and high power dynamotor 
power supplies for use in mobile radio 
units. To convert mobile radios to inexpen
sive base station units, there are medium 
power and high power a-c supplies.

The medium power vibrator power sup
ply uses a tapped, full-wave bridge circuit 
with one transformer and one split-reed, 
dual interrupter-type vibrator plus indus
trial-type, high-temperature selenium cells. 
Under normal service conditions, the esti
mated vibrator life is 6000hr or better.

By attacking the problem of designing 
communication equipment with the needs 
of an entire market in mind, the designers 
of this line have achieved some worthwhile 
economies. The ease of servicing gained 
is important in view of the growing short
age of techncians and the unpredictable 
needs of the defense establishment for 
trained electronic technicians.

Here, in one compact instrument are all the well- 
known advantages of true dual-channel oscillography 

—at a price within reach of all production departments, labora
tories, engineering, and research.

It’s the new ETC Model K-26 Dual-Channel Oscilloscope — 
engineered and built to handle 9 out of 10 applications for either 
single- or dual-channel oscilloscopes.

Send for ETC Bulletin giving complete details on the K-26. 
Note the features of control, sensitivity, band-width, frequency 
response, and gain. See if you don’t agree that the K-26 is the 
greatest oscilloscope value available today.

• Separate single-shaft controls for 

each channel for maximum operat
ing convenience. Dual-shaft con
trols only for intensity, focus, and 
positioning.

• High-gain, low-noise DC amplifiers.

• 2 separate channels for accurate, 
simultaneous comparison and meas
urement of any two phenomena.

• Individual or common time bases 

with sweep ranges from below 2 

seconds to 50,000 cps.

• Illuminated graticule with dimmer 

for perfect viewing or photography.

electronic tube corporation
1200 E. MERMAID LANE PHILADELPHIA 18, PENNA

CIRCLE ED-25 ON READER-SERVICE CARD FOR MORE INFORMATION
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I MFD.2"x2"x1"
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0.5 MFD. IVxlTxW'

0.25 MFD. 1 %" x l%" x %"

0.1 MFD. )V'x1“x»

0.05 MFD. W'x%"x "/iV

Check these 

outstanding features: 

Capacitance Available 

0.05 to 10.0 MFD 

Voltage Available - 

100 to 400 VDC

Insulation Resistance - 

10<> MEG./MFD x 

Temp. Coeff. - 

100 P.P.M. per °C 

(-20° to 140° F) 

Dielectric Absorption — .015% 

Dissipation — .0002 

Special values to close 

tolerances — our specialty 

Join^these other leading firms 

in specifying Southern Electronics’ 

precision polystyrene capacitors 

for your most exacting 

requirements: Reeves Instrument 

Corp., Electronic Associates, Inc., 

Convair, Berkeley Scientific, 

M.I.T., Calif. Inst, of Tech., 

and many others.

LN rite for complete catalog -

239 Best Orange Grove Are., Burbank, Calif.

NOW! ULTRA-HIGH

PRECISION

POLYSTYRENE

CAPACITORS

as loiv as
O.l (/t tolérance 
in most values!

SOUTHERN ELECTRONICS



Generator has 5 channels 
and 40 line segments. Ac
curacy depends on number 
of diodes used.

-100 V

ELE<

Diode Function Generator

BOUNDARY LINES

Simple function z=f (x,y) where y, as 
fixed by boundary lines, is linear.

Schematic shows basic building block. 
A channel comprises a group of these 
basic elements.

-X

4- 100 V

SUMMING

AMPLIFIER
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NEW DOELCAM PROPORTIONAL AMPLIFIERS
OFFER GREATEST VERSATILITY IN

LOW LEVEL D-C SIGNAL APPUCATIONS

distributed

LINES

MODÍL 2HLA-4

response of highly sens!The fast thermal

High Gain

Low NoiseOC SOURCE

tion of

MODEL 2MA-4 MAGNETIC

NHHWIU

Instruments for Measurement and Control
Synchros Amplifiers Microsyns Servo Motors

ED-28 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE

electronic design>ril 1955

Production testing of precision resistors or 

potentiometers in a balanced bridge circuit.

COiD JUNCTION 
COMPENSATOR

by dividing 
slopes and

ere y, as 
linear.

SOLDIERS FIELD ROAD
BOSTON 35. MASS.

Dynamic stress measurements made with linear 

response up to 20 cps.

and more flexible than servo-driven 
tap potentiometer units.

In operation, a function is set up 
it into straight line segments. The

Measuring the dielectric leakage current 

of capacitors.

IM I NG 
/w* 
’LIFIER

104 for 2HLA-3
105 for 2HLA 4 
— less than 5 microvolts

tirane 
EUDNACE

Temperature control within a small temperature 

range.

The Model 2HLA-3 is both a Linear Indicator 
and a Multirange Amplifier. The Model 2HLA-4 
is a Single Range Amplifier with provision for 
interchanging range by plug-in units. Both are 
ideal for either laboratory or production use.

Write for Bulletin IA-10 Write for Bulletin SRA-10

five thermistors can be accurately measured 
and recorded.

FUNCTIONS having two variables can be gener
ated with this all-electronic computer unit 

which uses diode shaping networks. High operating 
speed is inherent without disadvantages of cost 
and complexity attendant with cathode-ray tube 
devices. The Diode Function Generator is simpler

D-C Indicating Amplifier 
Model 2HLA-3

WHETHER YOUR APPLICATION is in 
the laboratory or on the production line, 
one of these two instruments is ideally 
suited. Their versatility is illustrated in the 
diagrams shown here. The Model 2HLA-3 
is both a precision measuring laboratory 
instrument and a rugged production test 
instrument. The Model 2HLA-4 is designed 
for rack mounting as a component part of 
a control or measuring system.
HERE ARE SOME PERFORMANCE 
CHARACTERISTICS;

D-C Amplifier 
Model 2HLA-4

separating adjoining sets of equal-slope seg
ments. The configuration of the boundary lines 
for a given function f(x,y) indicates the type y 
input required. Often a single linear ^-input 
function is sufficient. After setting breakpoint 
and slope potentiometers to fit a representative 
curve of the family, f(x,y), ?/-input function(s) 
can be inserted to yield proper variation of output 
with respect to y. The method can be extended to 
functions of more than two variables.

A total of 40 diodes are available, flexibly 
arranged so that they may be distributed in various 
combinations among the generator’s five channels. 
The unit is completely self-contained except for 
a lOOv reference supply. Sixteen automatically- 
bal -need d-c amplifiers are used. For more data, 
turn to Reader’s Service Card and circle ED-27.

are indicated by boundary lines

breakpoints between segments are independently 
set by two ten-turn potentiometers. The slopes of 
segments are algebraically added progressing from 
the origin. Input quantities, or independent vari
ables, below breakpoint levels produce no output. 
Settings may be recorded and used later to re
produce the function quickly and easily. A four- 
position selector switch on the Model DEFG-201 
built by Reeves Instrument Co., 215 E. 91st St., 
New York 28, N. Y., determines the quadrant in 
which a line segment falls.

Breakpoints are ordinarily set by establishing 
bias voltages. By replacing this usually-constant 
bias voltage w’ith a variable bias, y, or some func
tion of y, the network represents a varying imped
ance over different intervals of the input variable 
x and y approximating w = f(x,y). The general 
procedures for setting up functions of two vari
ables is to divide each curve of the family of 
curves into segments chosen so that corresponding 
segments of different curves of the family have 
equal slopes. Proper breakpoints in x, as a func-

equivalent input
Linear Amplification—better than ± 1% 

on all ranges
High Stability — zero drift less than 10 

microvolts
Rugged — withstands inputs of 1.5 volts 

SPECIAL APPLICATIONS: These instru
ments can be easily adapted to provide 
linearity down to 0.1%, isolated input, 
multiple inputs, increased gain, increased 
power output and extended frequency re
sponse. Send us your complete require
ments.

‘Doelcam^ k DIVISION OF MINNEAPOLIS-HONEYWELL

HERE ARE TWO PRECISION AMPLIFIERS incor- 
poroting the new Doelcam Second Harmonic 
Magnetic Converter as the input stage. This 
unique design concept makes possible low noise 
level, high sensitivity and linear output.

Production Applicatioi

Control Application

Production Application



Shallcross
precision 
resistors

SINCE 1929

AKRA-OHM Precision Wirewounds

High-quality, yet moderately-priced precision resistors 
suitable for the majority of applications. Reverse-pi 
wound on accurately-machined ceramic bobbins. 
Coated, if desired, with moisture-resistant varnish. 
Std. tolerance—1%, 0.5%, 0.25%, 0.1%, and 0.05%. 
Meets MIL-R-93A. Five mounting styles available.

Bulletin L-35

“P” TYPE Encapsulated Wirewounds

Small, hermetically-sealed resistors at a truly low 
price. Unmatched stability for critical applications. 
Std. tolerance—same as Akra-Ohm types above. Meet 
and exceed MIL-R-93A requirements including salt 
water immersion tests. Radial leads, axial leads, or 
lug type terminals.

Bulletin L-30

BOROHM" Deposited Boro-Carbon Resistors

Small, low-temperature-coefficient resistors. Excep
tional stability achieved through deposition of uni
form, uncontaminated, soot-free carbon film. Std. 
tolerance—1%, 2%, and 5%. Meet characteristic R 
of MIL-R-1O5O9A. 1, and 2 watt sizes.

Bulletin L-33

CAST OHM Ceramic Power Resistors

Unusually light-weight wirewound power resistors 
with a unique integral core and coating having excep
tional resistance to thermal shock and excellent heat 
conductivity. Ten humidity-resistant, tab-terminal 
styles available with ratings from 8 to 225 watts at 
35O°C. hot-spot. Meet MIL-R-10566, Amendment 1.

Bulletin L-29

CMP and MP Miniature Power Wirewounds
Lead-mounting, miniature power wirewounds for 
crowded chassis or printed circuits. MP types en
closed in a Fiberglas sleeve and coated with silicone- 
impregnated ceramic. CMP types encased in ceramic 
tube with ends hermetically sealed with silicone ce
ment. Designed to MIL-R-26B. 3 to 10 watt sizes 
available.

Bulletin L-36

SPECIALS

Hermetically-sealed Steatite resistors, 
resistors, high-voltage surge resistors,

Ayrton-Perry
, card-type re

sistors, multi-section bobbin resistors, and many other 
special types are regularly produced to individual 
specifications.

Bulletin L-37
SHALLCROSS MANUFACTURING CO , 526 Pusey Ave., Collingdale, Pa.

READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-29 ON



Expandable
Breadboard Chassis

I The h 
I serted 
I screwd

II achie^ 
BREADBOARD and prototype circuit# circu 
w design is greatly implemented by the I Manu 
“Circuit Assembler” illustrated on these! j 
pages. The basic size panels can be mount-1 Th< 
ed on frames of various sizes to simulate I by N( 
any size chassis. Modular design arrange # chassi 
ments are readily tested by means of this# arJ j 
expandable breadboard system. I holes

The various size tube sockets are easily# pOnei 
inserted into aluminum panels with match-1 starte 
ing holes. Components are mounted in and I be ad 
soldered to little terminals that are simply# on t 
pushed into the holes in the phenolic pan # Read 
els. The vertical panels are very useful to#

* -
f-

; «

These are some of the panels that can be 
used in this breadboard system.
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The terminals are easily in
serted into the panels with a 
screwdriver.

circuit 
by the 

i these 

mount 
imulate 

rrange
of this

3 easily 
match
in and 

simply 
ic pan 

seful to

achieve a variety of circuit designs. The 
Circuit Assembler is made by U. M. & F. 
Manufacturing Corp., 10929 Van Owen 
St., N. Hollywood, Calif.

The panels are mounted on the frames 
by No. 4 self-tapping screws. The complete 
chassis is made in a size that fits stand
ard relay racks. The end brackets have 
holes that can accommodate various com
ponents. The system is available in a 
starter kit to which additional parts may 
be added as needed. For more information 
on the Circuit Assembler, turn to the 
Reader's Service Card and circle ED-30.



RHEEM 
INSTRUMENTATION 
FOR OUTSTANDING 

QUALITY

RHEEM instrumentation units are:
...Designed to operate under the most 
rigorous environmental conditions and to 
meet the most exacting specifications 
required by modern weapons systems.
...Designed to fulfill the demands of 
missile and aircraft industries for 
increased performance from existing 
instrumentation units.
...Designed for compactness, simplicity, 
and versatility, and for integration into 
existing systems.
...Designed and built with components 
of the highest quality for lasting 
accuracy and dependability.

RHEEM SUBMINIATURE 
INSTRUMENTATION AMPLIFIER
Model REL-12
SPECIFICATIONS 
Size............................. 7/8" x 2-5/16" x 4-3/8"
Weight....................................................7 ounces
Frequency Response.... 5 to 20,000 cps with 

less than ±1% deviation
Voltage Gain.........................Adjustable 5 to 500
Linearity..........................................Within ±1%
Output....................................5 v rms maximum
Input Impedance.................Over 100 megohms 
Output Impedance.............Less than 100 ohms 
Load...............................  33,000 ohms minimum
Will maintain a constant output with B± and 
filament variations of ±15%.
Different medels available with variations of 
frequency response and recovery time. Recov
ery time as low as 30 milliseconds.

RHEEM R. F. POWER MINIATURE AMPLIFIER
Model REL-09
SPECIFICATIONS
Size...........................................  4.90x3.37 x 2"
Weight....................................................16 ounces
Controls............................................. Plate tuning

Grid tuning 
Filter........................... 85-db attenuation filter

on ail power leads
Tuning Range...............215 to 235 megacycles
Power Output........................... 12 watts nominal
Required Drive...................1.4 watts minimum
Plate.....................................  250 V de @ 90 ma
Filaments........................... 12.6 V @ 0.41 amp

or 6.3 V @ 0.82 amp
Bias................................................ None Required

RHEEM SUBMINIATURE 
VOLTAGE REGULATOR
Model REL-11
SPECIFICATIONS
Size...........................1-3/4" x 2-5/16" x 4-3/8"
Weight..................................................14 ounces
Output Voltage........ Any nominal voltage from

130 to 235 volts, adjustable 
range ±10% of the nominal voltage 

Current........................... Up to 200 milliamperes
Ripple Reduction Factor.......................5 x 10“ *
Output Impedance.... Will not exceed 2 ohms 

from 1 cps to 200,000 cps 
Regulation... .Within .05% for load variations 

of ±25% and input 
variations of ±20% 

Minimum DC Input Voltage. .Equal to 100 volts 
greater than the regulated 

output voltage

for complete information on these 
and other units or on specialized

• electronic design problems, contact

RHEEM Manufacturing 
Company

Government Products Division

9236 East Hall Road, Downey, California

YOU CAN RELY ON...

CIRCLE ED-29 ON READER-SERVICE CARD FOR MORE INFORMATION



Designing Reliable Transistor Circuits—II
by Norman B. Saunders

Circuit Engineering Consultant
Weston, Massachusetts

General design considerations allowing 
for transistor variations including swamp
ing stabilization techniques were discussed 
last month in Part I. This final part de
scribes a variety of specific stabilization 
methods for achieving utmost reliability.

TRANSISTORS selected for a particular job must 
have adequate ratings. Power level and alpha cut

off frequency are probably most important for radio 
circuits with collector capacitance following. Low re
verse transfer voltage ratio and low collector cut-off 
current are of secondary importance.

Emitter Bias Stabilization—There are many schemes 
for achieving bias stabilization. Most of them are de
signed to keep the total emitter current nearly con
stant1. The techniques used for audio circuits are 
equally applicable to radio circuits. The use of a split 
battery with a bypassed emitter resistor is a very 
basic technique, Fig. 1. The lower portion of the bat
tery, usually one to two volts, effectively determines 
the potential drop across the emitter resistor, since 
the base to emitter drop is normally one to two tenths 
of a volt. The value of this resistor then determines 
the emitter current. A potential divider formed from 
two resistors with a bypass capacitor serves as a vir
tual battery tap2, Fig. 2. The ratio of bleeder current 
to maximum collector cut-off current determines the 
effectiveness of this apparent battery. As another 
possible variant, one of the resistors and perhaps the 
capacitor, can be replaced by a Townsend diode,3 Fig. 
3. These diodes are available rated at about Iv and 
up. Both resistors could be replaced, of course, by 
supplying the excess base current through the diode, 
Fig. 4, but the circuit would then be unduly sensitive 
to power supply variations because the total varia
tion would be applied to the base.

A further refinement is to choose a diode whose 
temperature coefficient just compensates for the resid
ual current change after such stabilization. Such tem
perature compensation has been obtained with a 
germanium junction diode biased in the forward di
rection4, Fig. 5. Since both transistor and diode are 
junctions biased in the forward direction, their ther
mal effects are equal with the diode’s voltage drop at 
constant current thereby changing the 2.5mv per 
Celsius degree required to maintain, in this reference, 
36

constant collector current in the detector and the 
push-pull class B output. A thermistor could be in
corporated into the circuit in many ways, Fig. 6. A 
shunt network may be used in the base potential di
vider scheme to absorb and pass off the increase of 
collector cut-off current with temperature.5 The series 
and parallel resistors are proportioned to reduce the 
thermistor’s effective resistance change with temper
ature to that required to most nearly compensate, 
over the desired temperature range, for the transis
tor's increase in collector cut-off current. This reduces 
the bleeder current required for a given amount of 
bias stability. Alternatively, a positive temperature 
coefficient thermistor can be substituted for the emit
ter current controlling resistor6 as shown in Fig. 7. A 
point diode, biased in the reverse direction, might 
also be used as a thermistor7. Another method, suit
able when the collector load has considerable series 
d-c resistance, is to return the upper end of the base 
potential divider to the collector instead of the col
lector supply, Fig. 8. Any other d-c amplifying cir
cuit incorporating large feedback would be useable. 
Bias other than fixed emitter current bias may be 
used. On a converter it is desirable to control both 
the d-c current bias and the a-c voltage bias8. If the 
a-c bias is large, the d-c bias may be generated by 
“emitter leak” rectification of the a-c bias9, Fig. 9. 
Often, however, it is most important to emphasize 
minimization of noise in the convertor design. This 
can usually be done with biases from 50 to 1000/xamp 
and 100 to lOOOmv provided the radio frequency 
input impedance is matched.
Controlled Bias Variation—Bias may also be deliber
ately varied to maintain some other factor constant. 
Most usually this is done in automatic level control 
circuits. The signal level at some subsequent stage, 
usually the detector, is fed-back as a d-c bias to one 
of the amplifying stages. The emitter current can be 
varied either by substituting detector current for 
emitter current, Fig. 10, or by varying the potential 
applied to the base9, Fig. 11. Either varies the im
pedances of the amplifying stages, but such variation 
can easily be handled by the technique of swamping 
mentioned in Part I. The collector voltage can also be 
varied to vary the gain, but the consequent change in 
collector capacitance may have graver effects upon 
the circuit than those effects of varying the emitter 
current. A combination of these methods can also be 
used8 as illustrated in Fig. 12.

Still other simple techniques have produced avc cir I 
cuits having only 6db change in output for 80db I 
change in input with good performance in all other I 
respects. Amplification of the returned signal is de-I 
sirable and may be accomplished by a separate tran I 
sistor5 or by the dual use of other circuit transistors9,I 
Fig. 13. In the latter circuit, a gain controlled i-f I 
stage is used as a current amplifier.
Temperature Compensation—It is easy to become enl 
grossed in bias effects and thus forget that tempera-1 
ture has other effects. Compensation for change oil 
gain with temperature may be achieved in low fre I 
quency amplifiers, for example, by cascading n-p-nl 
and p-n-p stages6, Fig. 14. The gain of the n-p-nl 
tends to increase with temperature while that of the I 
p-n-p tends to decrease. It would also be possible to I 
introduce a deliberate change of bias with tempera 
ture to offset this change in gain.
Minimizing Noise—Noise is minimized by choosing 
transistors which can be expected to have a minimum 
of surface leakage, i.e., low collector cut-off current, 
throughout life. Low temperature of operation is also 
helpful in keeping noise down. The operating volt
ages should be kept well away from the Townsend 
voltages since the noise may be considerable in the 
region of incipient breakdown. A current chosen for 
high gain will generally minimize noise since that 
noise generated in the collector circuit is generally 
constant10. In convertors noise is perhaps the main 
consideration. The optimum current has often been 
in the vicinity of 100/tamp. In r-f stages noise may be 
a more important factor than gain or frequency sta 
bility and hence input and output may both be 
matched. The use of radio frequency stages may be 
a means of swamping of convertor noise.
Neutralization—Neutralization by bridge stabiliza
tion was discovered independently by several work 
ers. The external capacitor and resistor are chosen to 
form bridge arms, or a potential divider, equivalent 
to the collector capacitance and base resistance, Fig 
15. This amounts to either positive or negative feed
back depending upon the frequency and the termina
tions. The important point is that the external feed 
back sufficiently offset the internal feedback so the 
net loop gain through the transistor is less than one 
It is always possible to neutralize a given transistor 
over a limited frequency range. If the loop gain be 
fore neutralization was more than two, it is highly 
likely, as can be seen from the distribution of coeffl-
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* JUNCTION DIODE

* TOWNSEND DIODE

» TOWNSEND DIODE

Fig. I. Split battery current stabilization. Fig. 6. Thermistor absorbs excess cut-off I Fig. 11. Variable input voltage to base for avc.
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Fig. 2. Bias stabilization from potential divider. Fig. 7. Positive temperature coefficient thermistor. Fig. 12. Combining le and Vc for avc action.

Fig. 3. Townsend diode provides bias stabilization.

Fig. 4. Diode stabilization with steady power supply.

ig. 5. Junction diode for temperature compensation.

Fig. 8. D-c voltage feedback to stabilize I Fig. 13. Gain-controlled i-f stage as current amplifier.

Fig. 9. Converter bias obtained from "emitter bias".

Fig. 10. Ie varied by detector current for avc.

Fig. 14. Compensation for alpha change with temperature.

Fig. 15. Stabilization from a bridge-type connection.



LOAD line

BIAS

0

ELEC
38

The J 
closely

tecluiiq 
worked

When 1 
base is 
applied 
Vî.r 29

WITH DIODE DR GAIN
( ONTROL LIMITING

with each transistor but it is far better to use a tran

teria one discovers that the common emitter circuit is

g the excess energy

carriers to be stored12.

HOLE STORAGE

' ' TANK

FROM TANK

BIAS

eients of transistors (Part I), that substitution of 
another transistor will cause instability. Furthermore, 
if the reverse voltage ratio varies by two to one or 
more, stabilization by loading will give more gam. It 
is possible to supply a separate neutralizing capacitor 

sistor with small enough internal feedback not to re
quire neutralization. It is interesting to note that the 
reverse transfer voltage ratio, /i12, for the common 
emitter circuit is practically the same as that for the 

Fig. 16. Common emitter in terms of common base. Fig. 21. Diode used for oscillator amplitude limiting.

common base circuit, Fig. 16. With the transistor 
terminated, the common base circuit is reputed to be 
the more stable8-9. On the other hand, by substitut
ing these relative parameters into the stability eri- 

favored. Definitive experiments are needed.

negative Feedback—Negative feedback is seldom 
used in radio frequency circuits when selectivity is 
required2-11. There has, however, been some work 

Fig. 17. Stabilization of lumped elements by feedback.

done with the transistors grouped together to give 
lumped gain, possibly stabilized with feedback, and 

Fig. 22. Logarithmic characteristics for large signals.preceded and followed by lumped selectivity, Fig.
11. This approach is susceptible to noise and is 
probably not justified with available transistors.

Oscillator Stabilization—Oscillator amplitude stabili
zation is usually accomplished on a voltage basis. If 
the emitter diode is used, starting difficulties will 
probably be encountered. An oscillator will often 
have a resistor between the collector supply and base 
to achieve fixed base current bias, and to insure its 
starting, Fig. 18. The current lost in limiting the 
voltage swing at the emitter, base, or collector ab
sorbs any extra current supplied9, Fig. 19. The cul- 
lector diode could be used by allowing the peak ^ig. 18. Fixed base current insures oscillator starting. Fig. 23. Very linear characteristics for small signals.

swings to reverse its polarity so that it is biased m 
the forward direction over enough of the cycle to 
absorb the current representmi 
delivered to the tank. This is commonly done9 but it 
results in a flooding of the base with minority car
riers and a high instantaneous capacitance being 
added to the collector circuit. This is shown by the low 
apparent frequency of the half cycle during which 
clipping occurs, Fig. 20. The effective collector capaci
tance over the cycle is then quite high and is strongly 

Fig. 24. Criteria for a very stable amplifier.

dependent upon the circuit losses. This tends toward 
frequency instability. Therefore, for best fiequencv 
stability a point contact diode or a variable gain 
element should be used for amplitude limiting5, Fig. Fig. 19. Clipping by the collector diode.

21. This hole storage” effect is analogous to that 
which affects computer circuits and the treatment 
is essentially the same: namely, do not allow the

If equipment is to operate for the longest possible 
period of time, a system of preventing maintenance, 
such as marginal checking might be desirable1*. As 
a word of caution, the added circuitry may equally 
well increase the complexity and hence chance of 
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Fig. 20. Effect of carrier storage on oscillator frequency. Fig. 25. D-c amplification by carrier techniques.



techniques used in computer circuits, which are well 
worked out to achieve long trouble-free operation.

Related Factors

ing.

jnals.

nais.

The fact that the junction transistor, in many ways 
closely approaches its theoretical characteristics sim
plifies the problem of designing circuits for long life. 
When the signal voltage applied between emitter and 
base is large with respect to the d-c bias voltage so 
applied, the characteristic is very nearly logarithmic, 
Fig. 22. By emphasizing this effect, superior convert- 
ors and detectors can be made. These are dependent 
upon the forward characteristics of the transistor and 
so are probably free froih surface effect difficulties 
and need no special design for long life. Stabilization 
against changes in collector cut-off current is probably 
desirable9, but such stabilization increases circuit 
complexity considerably.

On the other hand, with the signal voltages and 
currents much less than bias voltages and currents, 
the junction transistor characteristics are very nearly 
linear, in fact much more so than those of vacuum 
tubes, Fig. 23. When biased in this fashion, with input 
from a source of impedance several times the input 
impedance, with emitter input and collector output, 
and with the load admittance an order of magnitude 
or so larger than the output admittance, the transistor 
is as stable as a rock—of course it is essentially a piece 
of rock, Fig. 24. This stability comes because the gain 
of a transistor so connected is dependent only upon 
alpha, which is a forward or body characteristic and 
is remarkably stable. Alpha departs from unity only 
by the reciprocal of beta, which is small and whose 
variations are only a small part of its value.

The low voltages and powers used with transistors 
appear to give long life to most other components. 
Until such times as the component designers are per
suaded to design their parts down to the power and 
voltage levels associated with transistors (for minia
turization, reduction of cost, etc.) such reliability will 

I come nearly automatically. Remember, however, the 
I seff-healing characteristics of the metalized foil capaci

tor are lost when it is operated at low voltages. Also, 
diodes may fail faster in transistor circuits than in 
vacuum tube circuits14. Some components might well 
be redesigned to improve the overall reliability of the 
device. If the small loudspeaker with four parts in a 
thousand efficiency and 5w power handling capability 
were replaced with a similar loudspeaker with only 
a half watt power capability but a four per cent effi
ciency, much output transistor strain could be elimi
nated. Then the loudspeaker might be the weakest 

I link rather than the overloaded output transistors.
With present day transistors direct current ampli- 

I float ion is probably best accomplished for control cir- 
I cuits by using carrier techniques, Fig. 25. The high 
I frequency portion of the design such as the amplifier, 
I oscillator, and output mixer, can be carried out just 
I as lor radio sets. The input mixer should be chosen 

ELECTRONIC DESIGN • April 1955

from those having good d-e stability. The reason for 
d-c drifts, apparently found even in silicon transistors, 
may be that, after all, the desired currents are multi
ples of the saturation currents, which are sensitive 
to temperature and other conditions.

Removing the Human Element
The problem of improper installation might be 

ameliorated if the installer were aware of the designer’s 
assumptions as to the operating environment. Maxi
mum permissible ambient temperature and minimum 
rate of heat removal and/or maximum chassis temper
ature should be specified. Even so, possibilities as 
reversal of power potential or other interchange of 
terminals may take place on installation. A few hours 
thought on the designer’s part will uncover many such 
possibilities. The case of reversed potential is easily 
met by having sufficient resistance either in the trans
former windings for the collectors or in decoupling 
resistors to protect the transistors in case of reversal. 
If the transistors are in sockets, the maintenance man 
may manage to reverse a transistor in its socket. If 
the transistors are protected against supply reversal, 
they are probably protected against reversal in the 
socket. If sockets are used, some thought should be 
given to protecting their springs from solder fill. If 
sockets are not used, a change of transistors or other 
components involves the problem of simultaneous- 
multiple-point-release of all leads of components from 
the foil of printed wiring and the problem of lifting 
of foils when components are changed. The designer 
would do well, however, to specify the use of a 
grounded soldering iron on surface barrier, high fre
quency p-n-p, and point contact transistors. Obtaining 
and maintaining tight connections may be a greater 
problem than the reliability of transistors themselves.

It may well be that the equipment is too complex 
for efficient maintenance in the field ; maintenance per
sonnel do not have sufficient time or training to do 
the job; or the maintenance shop does not have the 
proper instruments to evaluate the faults in the equip
ment13. Therefore, the design should be maintenance
man-proof. If he is to handle it, make it easy: if he 
isn’t,—“pot” it. The smaller the unit, the less often 
it will be checked at overall breakdown. “In the design 
of highly complex equipments, the most important aim 
should be simplicity of operation and servicing. This 
objective can be accomplished by careful consideration 
of each subassembly as a separate unit and by inclu
sion of some malfunction indicator or automatic de
vice for eliminating the malfunctioning unit . . .”10.

Summary
The physicist and manufacturer have different view

points from that of the circuit designer. It contributes 
to the designer’s competence to understand their view
points. The characteristics arising within the body 

are as stable as a rock. The characteristics influenced 
by the surface are as stable as the protection of the 
surface is good. The circuit designer can choose the 
transistor, bias, and frequency. These are his param
eters. The small signal coefficients are then fixed. These 
constants will vary somewhat from transistor to tran
sistor, with bias, frequency, environment, the life; 
and, because of what people do. The design engineer 
is almost completely responsible for controlling or 
negating these variations. The possible maximum tem
perature of, and hence power input to, the transistor 
must be limited even though certain expected compo
nent changes take place during the life of the equip
ment. The designer can swamp transistor weaknesses 
to most any desired degree to obtain performance 
within his preset limits over the desired life.

The transistor will do reliably and cheaply almost 
anything it is designed to do. Either linear or loga
rithmic performance can be reliably obtained. When 
the circuit is designed to the transistor, the other com
ponents are almost automatically given long life. The 
element of greatest importance in the long life of tran
sistor radio circuits is the human element. Current 
design mistakes often stem from the belief that anyone 
knowing vacuum tubes can throw together transistor 
circuits. Because of finite input impedance, internal 
feedback, and limited temperature capabilities, the de
sign of transistor circuits, even after surface effects 
have been banished, requires care and thought. This 
effort will be well repaid by dependable performance. .
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Plug-In Delay Lines

OLUG-IN features of these delay lines make ii 
■ easy to introduce any time delay. Delay time 
can be altered by substituting a different unit or 
by connecting additional units in tandem. If the 
various delay times desired are of a predetermined 
value, units with solid caps can be purchased. If 
the delay time must be determined by experimen 
tation, the units terminated with octal sockets are 
easiest to use. Additional delay lines having small 
incremental increases are successively added until 
the proper delay is reached.

Designers of computers and other data handling 
devices, radar systems, and pulse communication 
systems will find these delays convenient to use 
during development stages. They are potted and

4»
Delay may be increased by 
plugging units together.

This Plugline is 2-inches long 
and weighs 1-3/4 oz. Op
erates over -55°C to 125 °C 
temperature range.
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To help you speed assembly of 
circuit boards, Centralab developed...

Centralab Plug-In

Printed Electronic Circuits*

with Twin-Tapered Tab Leads

They give you the usual advantages 
of Printed Electronic Circuits:

Uniformity of circuit performance.
Saving in size — and cost — of circuit chassis.
Saving of soldering time.
Elimination of wiring errors.

Output is available at socket 
end or at plug end if solid 
cap terminates the unit.

...plus these special advantages:

Fast assembly.
Positive positioning.
Positive solder connections inside or outside of 

chassis holes.

Write jot detailed engineering bulletin EP-40R.

make ii 
ay time 
unit or
If the 
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sealed and are useable over wide ranges of tempera
tures without altering the delay. They may be 
used in field equipment when plug-in techniques 
for changing delays are advantageous.

Known as “Pluglines,” these delays are manu
factured by the Jacobs Instrument Co., Bethesda 
14, Md. They are classed into four series. Desig
nated PIO, P20, P40, and P80, they differ in com
plexity of construction and, hence, ratio of delay 
time to rise time. Any one of five characteristic 
impedances are available. As long as the charac
teristic impedances of units are the same, any of 
the series can be plugged together.

Typical delay and bandwidth ratings, over char
acteristic impedances of 50 to 2000 ohms are: PIO 
series—O.l^usec and 32Mc, 10/tsec and 0.3Mc; 
P20 series—0.1/tsec and 64Mc, 20/isee and 0.3Mc; 
P40 series—0.1/xsee and 127Mc, 40/x.sec and 0.3Mc; 
P80 series—0.2/xsec and 127Mc, 80/isec and 0.3Mc. 
There are 186 values manufactured; additional 
intermediate values are available upon request.

These delay lines have good rise time and low 
distortion characteristics. Desirable characteristics 
are achieved by properly matching inductances 
between all, and not just adjacent, sections and by 
using phase equalization networks. Pluglines are 
designed so that when two are plugged together, 
connections made through the socket pins change 
the phase equalization so that it is correct for the 
total number of sections.

Socket-type lines are 2-1/2" long for the PIO 
series and 11-1/2" for the P80 series. Capped-type 
lines are 1/2" shorter. The units meet applicable 
MIL-STD-200 tests. For more information, turn 
tn the Reader’s Service Card and circle ED-33.
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techniques have made it

Test point to be monitored and scale selection is obtained simultaneously.

ELE

Amplifier section is used for 
go—no-go indication. Meter 
switches in automatically indicat
ing exact deviation of rejects.

VT VM 
AMPLIFIER 
OUTPUT

Miniature VTVM is 
3-1/2" in diam and

METER INPUT
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By Jay Saiz
Trio Laboratories, Inc. Wantagh, New York

MINIATURIZATION
■ possible to produce vacuum tube voltmeters that

Using Built-In VTVM's

6.3 V

VT VM 
SIGNAL 
INPUT

42

are small enough and light enough to be included as 
a part of the actual operating equipment. Rapid 
sequential or continuous metering of critical circuits 
is practical. These panel-mounting VTVM’s give new 
scope to the design engineer’s ingenuity.

In a recent poll of military maintenance experts, 
six out of seven field engineers felt built-in test equip
ment would simplify maintenance problems. General 
reasons for their conclusions include: inaccessibility 
of existing test points, awkwardness of working with 
even the most compact general-purpose equipment, 
and inappropriateness of general test equipment to 
simply, efficiently, and unmistakeably indicate correct 
values. Specific reasons listed for including integrated 
test equipment aim at improving reliability and per
formance by providing means for repetitive checks.

A VTVM consists essentially of a power supply 
plus three major sections: scale selector, amplifier, 
and meter-rectifier. The brief examples that follow 
are intended to illustrate how these sections can be 
combined into equipment test set-ups to become an 
integral part of the measuring and switching circuits. 
In every case, the instrument used represents only a 
minor variation of a standard panel-mounting VTVM.

The circuit illustrating the monitoring of ripple 
voltage shows a direct way of automatically switch
ing scales and test points in a series of measurements. 
It is based on combining the scale selector network 
with the test point selector switch and using a lOmv 
full-scale VTVM. This particular example involves 
the monitoring of ripple voltage from a series of d-c 
supplies that are part of a large computer assembly.

To minimize potential differences between switch 
contacts, the leads from the power supplies are wired 
to the first deck of a rotary switch (deck A) in order 
of descending voltages. The wiper of this deck con
nects to the top of the resistive scale selector chain. 
For convenience, the scale resistors are mounted 
directly onto the switch deck. Each switch position, 
then, represents two things: the test point to be 
measured, and the correct meter scale for that par
ticular measurement.
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The scaleplate of the meter movement has two arcs, 
0-3 and 0-10, and contains the legend RIPPLE
VOLTAGE”. The equipment panel is marked at each 
switch position with the nominal voltage being mea-
sured plus the full-scale value (or multiplying fac-
tor) to be used in reading. The operator merely 
switches to the supply he wishes to measure and 
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reads the voltage directly from the scale indicated
on the panel. Thus, with a minimum increase in 
equipment size, the operator has a continuous as
surance that the equipment is operating satisfactorily.

The amplifier gain test circuit is somewhat more 
complex, but the principles are the same: scale se-
lector and switching circuits are combined, and the 
meter face has special scaleplate markings. For pur
poses of this example, the amplifier characteristics 
shown in the accompanying graph have been as
sumed. Each amplifier is to be checked for gain at
the center of its linear range, for gam in the satura-
tion region, and for residual output (zero input).

The measuring circuit consists of three main sec
tions, each wired to a different deck of the three-
ileck rotary switch. The first section selects the input 
signal to the amplifier and includes a potentiometer 
to compensate for signal source variations. The input 
signal is fed to both the amplifier under test and to 
alternate terminals of the second sw’itch deck. This 
second deck selects the VTVM signal by simply 
switching from amplifier input to amplifier output 
whichever is appropriate for the measuring sequence. 
The signal to be measured is then fed to the third 
deck—the VTVM scale selector circuit.

The scaleplate of the meter has an arc plus two 
special index marks. The arc is marked “GAIN” and 
reads from 0 to 400. One index mark, at 50% of full 
scale, is labeled “MAX. RESID.” and the other one, 
at 80% of full scale, is labeled “CAL.”. The five 
panel switch positions are marked “CAL GAIN”, 
“READ GAIN”, “CAL SATURATION”, “READ 
SATURATION”, AND “RESIDUAL”. The operator 
turns to CAL GAIN and adjusts the calibration po
tentiometer until the meter reads at the CAL mark. 
Ue then switches to READ GAIN and records the 
gain directly from the arc. This procedure is con- 
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tinued until all three test points have been recorded.
It may be seen that by a judicious selection of 

full-scale sensitivities, it is possible to have the arc 
marked onlv “GO” and NO GO on red and green 
sectors. Tn this wav, if actual numerical records are 
not required, test operations can be even further 
simplified and operating time reduced.

A basically different approach is shown in the 
modified go—no-go test circuit. Here, maximum 
design flexibility is achieved by first using the ampli
fier section of the VTVM independently, and then 
using it normally with the rest of the instrument.

For simplicity, it is assumed that the test signal 
must not exceed 5mv. The signal may represent any 
test quantity: ripple voltage, audio level, synchro 
output, etc. While it is desired to evaluate this signal 
on a go—no-go basis, it is also necessary to double
check the rejections by having a record of deviation 
from spec limits. To achieve this, a pair of red and 
grCcn indicating lamps are used, and the meter move
ment is put into the circuit by a relay only when 
the 5mv level is exceeded.

The VTVM has a lOmv full-scale sensitivity and 
contains a 200/ta d-c meter movement. The 5inv sig
nal, therefore, represents an average-value current 
of 100/ta coming from the full-wTave rectifier bridge 
output of the amplifier section.

Amplifier gain test circuit.

Switch
1 Position Operation

Meter 
Scale

1 1 Cal. 200 MV 250 MV
2 Read Gain 80 V

1 3 Cal. 500 MV 625 MV
1 * Read Saturation 200 V
1 5 Read Residual 30 V

above, indicates gain at three
points and allows for calibra-
tion adjustment.

A 100/ia relay is connected in series with the meter 
movement across the amplifier section output. If the 
signal level remains below 5mv, the green lamp re
mains lit, and the meter movement is shorted out of 
the circuit. When the 5mv level is reached, however, 
the green lamp is extinguished, the red lamp is lit, 
and the meter is put back into the circuit to read the 
input signal. The reading may be established m any 
scale units: millivolts, percentage, or even arbitrary 
go—no-go units.

Many other combinations are possible. For ex
ample, the amplifier section may be used to supply 
both a recording oscillograph and the meter move
ment of the VTVM. In this way it is possible to use 
the VTVM proper to establish boundary conditions 
or pre-set reference levels before switching to the 
recorder for a permanent record of the data.

Still another approach would be to use the meter 
movement separately in other test circuits in the 
equipment. Tn a servo computer, for example, it is 
possible to visualize a signal tracing procedure that 
would automatically and sequentially evaluate trans
ducer output, synchro or bucking pot output, syn
chro or pot excitation, amplifier input and output, 
and motor excitation. Where reliability and compact
ness present key problems in equipment design, inte
grated monitoring operations may be the best answer.
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Roburn Agencies, Inc. 
431 Greenwich St., 
New York 1 3, N. Y.

Communications 
High Fidelity 
Public Address 
Broadcast 
Military 
Industriai 
and other 
applications

Most Chicago audio transform
ers are available in a choice of 
mounting styles, including her
metically sealed cases. You’re al
most sure to find the unit you 
require in the Chicago line of 
stock transformers.

FREE
Chicago Catalog CT-554 
listing complete elec
trical and physical spec
ifications on over 500 
Chicago transformers. 
Available from your 
Chicago distributor or 
from Chicago Standard 
Transformer Corpo
ration.

CHICAGO audio 
transformers fea- ^3^1 
ture the famous 
“sealed- in-steel’’ 
construction. They 
have seamless drawn steel or cast 
cases for greater strength, mois
ture resistance and maximum 
shielding. These units are truly 
the world’s toughest transformers.

These rugged transformers are 
designed to provide minimum 
leakage and hum pick-up, along 
with optimum coupling. Har
monic and intermodulation dis
tortion are extremely low over the 
specified frequency ranges.

CHICAGO STANDARD TRANSFORMER CORP
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Harmonic

Eliminator

electr

At a 525-w rating this equipment can reduce 10% rms 
distortion to 0.3% by cancelling line irregularities.

Before and after waveforms show effect of Harmonic Eliminator.
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Pl RE sine wave power is delivered by this har
monic eliminating device. Low-frequency har- 

mon’cs and noise created by power tools and 
equipment in the industrial plant is suppressed, 
leaving a pure sine wave. A unique circuit samples 
the incoming waveform and obtains from it a sep- 
aratr noise and harmonic signal. This signal is 
amp lifted and fed back into the line, but out-of - 
phase. As a result, line noise and harmonics are 
cancelled leaving only a pure 60cy sine wave.

Heretofore it has been difficult to obtain pure 
a-c power acceptable for precision measuring tech
niques, because of the difficulty in removing 1-f 
harmonics by normal filtering. The Harmonic 
Eliminator, manufactured by the Electronic Div. 
of (Tirtiss-Wright Corp., Carlstadt, N. J., works 
most efficiently in the 100 to 3000ey range where 
most noise occurs.

Use of the unit permits reliable results to be ob
tained from accurate a-c computers and high-preci
sion testing equipment. It is also useful as a power 
source for precise a-c servos. It provides a pure 
waveform for master oscillators and high-accuracy 
timers.

The overall operating principles are inferred by 
the block diagram. A sample of the input voltage 
which includes distortion is divided into two sig
nals in transformer A. One signal passes, via the 
phase shift control, through filter D which delivers 
the fundamental frequency only. The pure funda
mental signal and the signal containing distortion 
are summed and since the two fundamental fre
quencies are opposite in phase, they cancel out 
leaving only harmonics and noise. This distortion 
signal is then amplified in two successive stages. 
The output signal is fed into the line through 
output transformer G to cancel the harmonic and 
noise in the original line input.

Line current corrective feedback overcomes any 
tendency for voltage drop in the output trans
former to change. Filter phase and attenuation 
tolerances, which might cause imperfect cancella
tion of the fundamental at the summing amplifier, 
are compensated for by two servomotor feedback 
loops. One servomotor operates a phase shift con
trol to eliminate any quadrature component. Sim
ilarly, the other servomotor operates a gain control, 

to adjust the filter input correctly.
The unit illustrated can supply over 500w of 

pure sine wave 60cy power from a 220v line. The 
maximum power rating is determined by the peak 
“corrective” harmonic voltage that the amplifier 
can supply and by the maximum 60cy load current 
in the output transformer.

Typical distortion reductions are 30db in the 
200 to 1400cy range and 20db in the 100 to 3000cy 
range. Some reduction is effected in the overall 
range of 65 to 19,000cy. For more information, turn 
to he Reader’s Service Card and circle ED-36.

s£°S£s c.
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HERE’S WHY...
The Magnetics, Inc.“Performance-Guarantee” on molyb
denum permalloy Powder Cores is a revolutionary con
cept in the communications and electronics industries, 
and opens the way to substantial savings in your produc
tion and assembly operations. The guarantee of per
formance to your specifications is your assurance that 
these Powder Cores are standardized to meet your circuit 
requirements.

These Performance-Guaranteed Powder Cores cost no 
more—indeed, despite the fact that you have a guarantee 
of performance, they are sold at prices standard in the 
industry. You can’t afford not to investigate Magnetics, 
Inc. molybdenum permalloy Powder Cores.

Keep in Mind These Advantages of Powder Cores ...
1. Low hysteresis and eddy current losses;
2. High electrical resistivity;
3. Constant permeability over widely varying flux 

densities;
4. Magnetic stability with de magnetization.

ligation, of course. . . .

'Manufactured under a license agreement with Western Electric Co.

DEPT. 13-ED, BUTLER, PENNSYLVANIA

WANT THE COMPLETE STORY» . . . •

Write us ... on your company letterhead . . . we’ll be delighted to ___
send you literature, delighted to answer specific questions. No ob- mu entries ¡ne.
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elects

High-Output
Power Controller

TAKING the place of relays in many applications, 
■ the Spelco-Serv Power Controller delivers an 
output of lOOw or more for inputs down to 50mv. 
The plug-in unit will accept a-c, d-c, or phase-shift 
error or control signals. No power is supplied to 
the lo^d in the null or standby condition.

Applications of the device include machine, 
flight, or pressure control, temperature monitoring, 
voltage regulation, and many types of remote con
trol. The unit is designed to operate from a power

FIL TRANS.

TRANS.

05

2D21 TUBES

REACTOR

INPUT

REACTOR

MOTOR DRIVEN 
POTENTIOMETERS

TRANS
FORMER

The circuit of the power controller is shown 
in the black area in this motor control.
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heat generated in the coil. No. 36

No. 37Silastic parts to your specification.

Please

ZONE____STATEtemperatures of 450 F. No. 34

CIRCLE ED-40 ON READER-SERVICE CARD FOR MORE INFORMATION
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Revised listing of Silastic Fabricators names 
more than 80 rubber companies ready to make
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DOW CORNING
CORPORATION

The thyratron tubes 
can be removed from 
this version of the unit. Silicone News

DESIGN ENGINEERS

Silicone Paint on Space Heaters 
Gives Durable, High Style Finish 
The trend to light, natural finish furniture 
has created a demand for home heaters 
that complement such furniture. To meet 
the demand. Duo-Therm of Lansing, Mich
igan, a leading manufacturer of space 
heaters, offers a “platinum” finish achieved 
by applying an off-white veiling over a 
buff colored, modified silicone coating.

supply with a frequency range from 200 to 800cy, 
but a 60cy version is also available. The controller 
is made by Standard Plastics and Electronics Co., 
1510 S. Robertson Blvd., Los Angeles 35, Calif.

The unit is made in two versions. Tn one version, 
illustrated, the circuit is hermetically sealed in a 
potting compound, but the tubes can be removed, 
in the second version, the entire circuit, including 
the tubes, is encapsulated. This method of construc
tion enables the units to operate in temperatures 
from —90° to 4~300°F, and under high shock. The 
units meet military requirements.

The circuit of the controller is shown in white in 
the illustrated application circuit. It consists of a 
pair of saturable reactors paralleled by thyratron 
tubes such that the plates of the tubes are in 
phase with each other. The error signal entering 
the center-tapped input transformer swings the 
grid of one thyratron or another depending on the 
phase of the signal. When a thyratron fires, the 
output passing through the anodic winding of the 
associated reactor saturates the core in phase with 
the anodic current allowing power to be passed to 
the load. By using an autotransformer type of 
reactor, the power drawn by the load passes prima
rily through the reactor permitting the use of 
smaller tubes for higher power output.

Many circuit combinations are possible: a-c error 
signal with d-c bias; d-c error signal with d-c bias; 
a-c signal error with a-c bias; d-c error signal with 
a-c bias; and combinations of both types of error 
signals with either a-c or d-c bias. Output to the 
load is a good sine wave. For more information, 
turn to the Reader’s Service Card and circle ED-39.

Formulated by Glidden Company.
platinum finish is more durable than any 
organic finish. It easily passes Duo-Therm’s 
life test of 500 consecutive hours at a sur
face temperature of at least 450 F. Under 
the same test conditions, light colored high 
temperature coatings based on organic 
resins discolor, crack and flake. The modi
fied silicone coating shows no deterioration.

To increase customer satisfaction. Duo
Therm also applies a modified silicone
aluminum coating to the heat chambers of 
most of their heaters. Able to withstand 
temperatures in the range of 600 to 900 F, 
this silicone finish eliminates the smoking 
of organic coated heat chambers when they 
are first fired in the user’s home.

Because it does not crack or peel in service, 
this modified silicone-aluminum coating is 
also applied to the stove body, flue and 
stack shield of the new Duo-Therm incin
erator. The incinerator cover is coated 
with a straight silicone-based finish that 
withstands temperatures up to 1000 F with 
no discoloration or visible deterioration.

Duo-Therm sprays and cures silicone based 
coatings with the same equipment they use 
to apply organic based paints. Oven times 
and temperatures arc also the same, rang
ing from 6 to 12 minutes at maximum

Silicones Reduce Maintenance 
Aid Designersof NewMachines 
In building a machine to meet high speed 
production requirements, the National 
Drying Machinery Co. of Philadelphia 
makes good use of three Dow Corning 
silicone products. Designed to be the 
fastest and most efficient festoon-type tex
tile dryer and curing oven ever developed, 
the fully automatic “Model G” has an 
evaporative capacity of 16.000 pounds of 
water per hour. Speeds range up to 160 
yards per minute per strand.
Much of the increased capacity of this 
new dryer is due to operation at tempera
tures up to 450 F. But in developing the 
unit, National designers found that such 
high operating temperatures presented 
problems not previously encountered. The 
wooden festoon-supporting poles or rollers 
used in ovens of this type, splintered and 
charred after a few weeks’ service. Sim
ilarly, at 450 F, organic greases have very 
limited life and the prospect of frequent 
bearing failures in an otherwise expertly 
designed machine could not be tolerated.
National solved the roller problem by 
installing heat resistant, lightweight poles 
molded of a silicone resin-mineral com
position To prevent any possible moisture 
absorption and to provide a better gripping 
surface, the poles are coated with Silastic, 
the Dow Corning silicone rubber.
The rollers last indefinitely, but the grip
ping surface should be renewed after 6 to 
12 months’ service. National furnishes 
their customers with a Silastic compound 
that is easily applied and cured without 
removing the poles from the dryer.
The lubrication problem was easily solved 
with Dow Corning 41 Grease. Packed into 
the eight flange-type ball bearings in the 
conveyor system, this heat-stable silicone 
lubricant keeps bearings rolling at maxi
mum operating temperatures for years 
without relubrication.
The selection of Dow Corning 41 was 
based on previous experience with this sili
cone grease in the bearings of National’s 
HR-4 roll dryer. Bearings lubricated with 
organic greases and exposed to 450 F in the 
HR-4 failed in less than 6 months; 41 
Grease has yet to cause a failure. No. 35

•ri
Silastic Insulates Inductor Coil in 
High Temperature Electronic Unit
Washers fabricated from Silastic*, the Dow 
Corning silicone rubber, are major com
ponents in the new high-Q toroidal inductor 
developed by Vector Manufacturing Co. 
of Houston. Used to insulate the unit’s 
doughnut coil from the case, Silastic also 
provides a heat-stable resilient cushion 
against physical shock. Tests indicate the 
Silastic washers retain their original excel
lent dielectric and physical properties after 
prolonged exposure to operating tempera
tures of 400 F.

Vector also makes use of the scrap Silastic 
left after the washers are stamped from 
sheet stock. They use the ground-up scrap 
to fill voids within the inductor case. 
Firmly packed, the macerated Silastic 
further cushions the coil; holds it securely 
in position; eliminates the need for support
ing frames or braces. Because Silastic has 
a high order of thermal conductivity, the 
washers and packing also help to dissipate

DOW CORNING CORPORATION ■ tiept. 47M
Midland, Michigan

ATLANTA • CHICAGO • CLEVELAND • DALLAS • DETROIT • LOS ANGELES • NEW YORK * WASHINGTON, D. C. (Silver Spring, Md.)

Canada: Dow Corning Silicones Ltd., Toronto; England: Midland Silicones Ltd., London; France: St. Gobain, Paris
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Fig. 2. These are typical 
impellers for (left to right) 
propeller and vaneaxial 
fans, and squirrel-cage, 
radial-wheel, multistage, 
and positive-disp'acement 
blowers. The sizes are not 
to be taken as relative.

Fig. 3. By determining which 
fan has a Specific Speed 
equal to the "load speed 
characteristic figure", the 
proper fan for that appli
cation is selected. For multi
stage blowers the Specific 
Speed has been taken for 3 
to 7 stage. This is a more 
significant figure than the 
equivalent figure for a single 
stage. The values given are 
for the most useful fan sizes.
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This expression does nothing but classify the fan as 
belonging to a series of homologous fans (having the 
same proportions but not size) all of which have the 
same Specific Speed. The Specific Speed figure there
fore remains the same if we increase or decrease all 
fan dimensions in the same proportion. It also re
mains unchanged when we change the fan speed. 
Specific Speed is actually the shaft speed at which the 
fan will have to operate, after having been reduced 
proportionally in size, to move lefm against a static 
pressure of 1" W. C.

When determining the Specific Speed of a fan, 
those cfin and SP figures are taken that correspond 
to the point of maximum static efficiency, and this 
relationship holds at any shaft speed. Example: Se
lect a small squirrel-cage type blower of the “100 cfm 
fret-delivery” variety, a common type. When mea- 
sured at a constant shaft speed of 3300rpm (an arbit- 
>arv speed—see above), wc find that the peak static 
efficiency is at 30cfm and 0.45" W. C. Applying the 
value of SP3/i from Fig. 1 to formula (1), Na 
= ¡2,700.

Specific Speed determination is a method of classi
fying “fans”, and this classification deserves to be

ELECTRONIC DESIGN • April 1955
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( rpm\/ cf in ) /SP3/*

ALLEN-BRADLEY COPPER

In Canada—Allen-Bradley Canado Limited, Galt, Ont.

OTHER

ALLEN-BRADLEY
diametertypical radial-wheel blower with

wheel of 3/4" width will give the above performance
ELEC1

ELECTRONIC DESIGN

FERRITE COMPONENTS 
HIGH EFFICIENCY

CERAMIC CAPACITORS 
0.00001 to 0.022 MFD

wattage rating of the Type GM Bradleyunit 

watts; the Type HM Bradleyunit is 4 watts. At

BRADLEYOMETERS 
’/2 & ? WATT

10,000 
5000q 

tors a
BRADLEYUNITS 

’/j, 1, 2, 3 & 4 WATT

Allen-Bradley Co., 1344 S. Second St., Milwaukee 4, Wi

OUS 

is 3

QUALITY COMPONENTS FOR RADIO, TV & ELECTRONIC APPLICATIONS

40C ambient temperature, the ratings are 4 and 5 

watts, respectively. However, if these copper clad 

Bradleyunits ore suspended by their leads without 
being bolted to a metal panel, their respective rat
ings are 1 and 2 watts.

The copper clamp does nol completely encircle 

the Bradleyunit, thus leaving a slot through which 

the color-code bands are plainly visible. Type GM 

Bradleyunits are available in all RETMA values from 

2.7 to 22 megohms and Type HM Bradleyunits 

from 10 ohms to 22 megohms.

used more widely. It would be well if all fan manu
facturers gave, as routine information, the Specific 
Speed figure for each type of fan in their catalog.

The load on the fan is classified by two parameters: 
volume flow through the load; and back pressure on 
the load, or static head at the fan exit for that partic
ular flow. Here again may be added a third physical 
consideration that could affect the choice of fan: the 
entrance area of the load. This parameter determines 
the air speed or velocity at which the fan must de
liver the air to the load.

We shall now introduce a new concept, termed 
“load-speed characteristic figure”, or L3, defined:

wherein cfm and SP are the requirements of the load 
and rpm is the shaft speed that is chosen (see below) I 
to drive the fan that delivers into this load.

It will be noted that Ls has the same equation as 
Na, but each stands for a different concept. Specific 
Speed is a dimensionless type characteristic of the 
fan, independent of fan dimensions and fan speed. 
On the other hand, load-speed characteristic figure, 
as the name implies, stands for the known character
istics of the load combined with the shaft speed at 
which the*fan will be driven. By determining La and 
selecting a fan with a Specific Speed matching L8, the 
most efficient fan for that application can be chosen.

Example: we have a finned anode ’ transmitting 
tube requiring 200cfm at 2.5" W. C. and our power 
supply is 60cy. If we wish to use an induction motor, 
as we are most likely to do, our shaft speed is limited 
to 3450rpm. Hence our L3 figure becomes 24,400. By 
matching L* to we see from Fig. 3 that this load 
can be best satisfied by using a squirrel-cage type 
blower of the tight-scroll variety. In proceeding in 
this manner, the choice of the proper fan type for any 
application will be greatly simplified. It will also 
eliminate the danger of choosing a type of fan that is 
not properly suited for the characteristics of the load, 
notwithstanding the fact that, by consulting the pub
lished cfm versus SP figures for that type of fan, the 
required load may be found to lie on the published 
performance curve. For example, if we are required 
to move 50cfm against 5.5" W. C. at a shaft speed 
of 3400rpm, we may consult a manufacturer’s catalog 
and find that this air movement can be realized by 
using a squirrel-cage type blower with a 7-3/4" diam 
wheel of 3-3/8" width. If we determine, however, that 
the Ls amounts to 7000 and consult Fig. 3, we find 
that a radial-wheel blower is preferable. Indeed, a
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A new and important addition to the Allen-Bradley 

line of radio, electronic, and television compo

nents are these Types GM and HM copper clad 

Bradleyunits, each fitted with a heavily tinned cop
per clamp. These new resistors are designed to be 

attached to a metal panel or chassis with rivets, 

bolts, or self-tapping screws. If attached to a metal 
panel four inches square and 0.050 in. thick at an 

ambient temperature of 70 C, the maximum continu-
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at is peak mechanical efficiency of 63%, whereas the 
squirrel-cage blower would be working at 11% effi
ciency. The shaft load for the radial blower would be 
O.O7hp and that for the squirrcl-cage blower 0.4hp.

The following additional consideration may now be 
presented. By changing the dimensions, but retaining 
the proportions of a fan, any type of fan regardless 
of the Specific Speed of the particular type, can be 
made to work at peak efficiency into any load, if the 
fan runs at the shaft speed required by the situation.
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Sample Problem
An example will aid in understanding the signifi

cance of this statement. In our previous example, we 
assumed a load requirement of 50cfm at 5.5" W. C., 
and it was shown that a radial type blower would be 
most suitable for the assumed shaft speed of 3450rpm. 
In accordance with the above statement, we could also 
have used, for example, a propeller fan of certain 
physical dimensions and driven at a certain speed. 
Let us see how this would work out, if we should use 
a propeller fan of average type characteristics with 
a Specific Speed of Na — 20,000. Consulting a manu
facturer’s catalog, we find that a propeller fan having 
this Specific Speed, would, for example, be one with 
a 16" diameter propeller moving 1530cfm at 0.2" 
W. C. when driven at 1725rpm. Inasmuch as the 
volume moved by a “fan” is directly proportional to 
its speed and proportional to the 3rd power of its 
impeller diameter (all other dimensions being 
changed at the same time in a homologous manner), 
we find that our propeller fan would have to have a 
diameter of 1.2" and would have to turn at a speed of 
100,000rpm. We see, therefore, that if we start out 
to use a fan type with a Specific Speed outside of the 
limits given in Fig. 3, we are confronted with imprac
tical dimensions and/or shaft speeds. If high shaft 
speeds are available, as in the case where the power 
line frequency is 400cy, physically smaller fans might 
suffice, and this is one of the advantages of using 
400cy power for airborne applications.

When selecting a fan and calculating La, it is 
necessary to adopt a shaft speed. This shaft speed 
will be dictated by practical considerations. If induc
tion motors are used, the maximum obtainable shaft 
speed is 3450rpm for 60cy and 2875rpm for 50ey. 
With a 400cy supply there is generally a choice be
tween 3700rpm, 5400rpm, 7200rpm, 10,500rpm, and 
21,000rpm. If a commutator type motor is used, either 
a-c or d-c, the maximum shaft speed is roughly 
lO.OOOrpm for “miniature” motors and roughly 
5000rpm for small motors; but commutator-type mo- 

| tors are generally avoided because of maintenance.
If the designer chooses the highest shaft speed that 

can be obtained with the available power supply, he 
। will be able to use the physically smallest fan. How

ever, the smaller the blower he selects as a result of 
choosing a higher shaft speed, the greater is the noise 

; level and the shorter the bearing life and brush life.
ELECTRONIC DESIGN • April 1955

Vital link between thought

RADIO COMMUNICATION, oldest of the electronic sciences, has 
long played an important role in the thought-action process; yet 
today it is being called upon for capabilities and performance char
acteristics far beyond those afforded by the present state of the art.

Such demands stem from the basic importance of advanced com
munication systems in maintaining American military superiority.

Recognizing this, The Ramo-Wooldridge Corporation is today 
engaged in research and development activities leading to the pro
duction of radio communications systems capable of providing the 
information capacity, versatility, range, and reliability necessary to 
insure maximum performance of our weapons systems.

And yet the challenge is not all military. It is inevitable that the 
application at Ramo-Wooldridge of these advanced modem theories 
and new techniques will lead to significant accomplishments in the 
field of commercial communications as well.

Engineer« and physicists 
qualified to undertake ad
vanced work in systems 
analysis and engineering, 
circuit development, trans
mitter and receiver engi
neering, modulator devel
opment, and propagation 
studies are invited to in
vestigate the opportunities 
existing in HF and micro
wave communications, data 
transmission, facsimile, and 
allied fields, awaiting them 
at Ramo-Wooldridge.

The Ramo-Wooldridge Corporation
DEPT. ED, 8820 BELLANCA AVENUE; LOS ANGELES 45, CALIFORNIA
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An Important Announcement to Industry

SILICON 
power 

RECTIFIERS
AVAILABLE FOR THE FIRST TIME 
IN PRODUCTION QUANTITIES

J*tK N«. TYPE Forward Drop 
@ 200 MA

Forward Carrant 
Cant in vaut

Power Currant 
Peak

Peak Invent

IN 316 2SJ5 2V Max 200 MA 2A 50V
IN 317 2SJ10 2V Max 200 MA 2A 100 V
IN 318 2SJ20 2V Max 200 MA 2A 200V
IN 319 2SJ30 2V Max 200 MA 2A 350V
IN 320 2SJ50 2V Max 200 MA 2A 500V

Unitt with peak inverte rating of OSO voltt available in tamp e quantifie*.
^1»-

1. Highest Efficiency
2. High Current
3. High Voltage
4. High Ambient Operation
5. Hermetically Sealed

6. Small in Size
7. Light in Weight
8. Rugged — All Welded
9. Low Forward Drop

10. Low Leakage

1. Rectification Efficiency Over 99%
2. Forward Voltage Drops Averaging 1.5 Volts at 200 MA
3. Peak Inverse Voltages to 1,000 Volts
4. Operates Continuously up to 200° C
5. Leakage Current as Low as 10-10 amperes
6. Rectification Ratios as High as 10°
7. Practically Flat Zener Characteristics

Write for fully illustrated and informative Bulletin SR-18-4

BOGUE ELECTRIC MANUFACTURING COMPANY 
PATERSON 3, NEW JERSEY

CIRCLE ED-43 ON READER-SERVICE CARD FOR MORE INFORMATION



Signal Generator 
with Oscilloscope

The sides of the unit are tilted 
to permit good air circulation 
even if placed beside another 
laboratory instrument.

ELECTRONIC DESIGN • April 1955

■J ESULTS of swept frequency tests on band- 
widths of lOOMc or less at up to 2000Mc can 

be viewed on the built-in oscilloscope on the Model 
7105 Wobbulator Signal Generator. Useful in many 
circuit development projects, the unit measures fre
quency response in double and triple tuned circuits, 
cascode input amplifiers, detectors, discriminators, 
and measures i-f rejection in wide-band networks, 
for example. It measures gain and high-frequency 
response in video amplifiers.

The frequency range of the generator is 2 to 
lOOOMc. During the continuously variable sweep
ing, amplitude variation of the signal is less than 
0.01db/Mc. The sensitivity of the 5" oscilloscope 
is adequate for measurements of networks with as



FIRST TRANSISTOR RADIO MADE POSSIRLE

CIRCLE ED-45 ON READER-SERVICE CARD FOR MORE INFORMATION

lectronic design

Here’s a remarkable example of miniaturization 
. . made possible mainly through the use of printed 
circuits and transistors. This diminutive radio weighs 
scant 12 ounces, complete with battery. Yet, it has 
good tone, is selective, and delivers plenty of volume.

Ask for descriptive bulletin, 
“INSUROK Copper-Clad Laminates

tilted 
ation 
other

• Here’s what Croname has to say about T-725 cop
per-clad INSUROK, '‘Quality is superior .. service 
good. And Richardson gives us helpful engineering 
assistance.”

by INSUROK* copper-clad 
printed circuits

2 to 

weep
than 
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ith S’

RICHARDSON 
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Molded Plastics
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Three typical readings as seen on the 
Wobbulator's oscilloscope. The top 
photo concerns a double-tuned input 
circuit of a cascode amplifier. The sec
ond photo shows the image response of 
a 54Mc receiver with a 21 Me i-f of 2Mc 
bandwidth. The bottom photo indicates 
an improper coaxial line output termina
tion on a v-h-f distributed amplifier.

nuch as 60db loss. The frequency of the generator 
' s continuously variable over its range. The attenu- 
itor is calibrated in ldb divisions.

■ A detachable broadband detector is supplied with 
he instrument. The detector has low capacity and 
ugh shunt resistance for use with high impedance 
circuits. An adapter is included that matches the 
letector to low impedance co-axial lines. The unit 
s manufactured by Canoga Corp., 5955 Sepulveda 
31vd., Van Nuys, Calif.

I Input voltage can vary as much as 105-125v, 
Ind i he unit operates on 50-400cy power. Its dimen
sions are 12" x 13" x 7", and it weighs about 
r For more information on this instrument, 
|U1 io the Reader’s Service Card and circle ED-44.

Here’s the printed-circuit board used in the Regency 
. . made with Richardson T-725 copper-clad INSU
ROK. Engineers of I.D.E.A., Inc. of which Regency 
is a division, laid out the circuit. Croname, Inc.* 
Chicago, took it from there . . printed the complex 
circuit on RichardsonT-725 copper-clad INSUROK, 
then etched it Results: a lightweight, compact, effi
cient circuit.. tedious, time-consuming wiring elimi
nated . . faster assembly.
Many grades of Richardson laminate INSUROK 
are available copper-clad on one or both surfaces. 
We invite your inquiry.

<74 RICHARDSON COMPANY 
FOUNDED 1858

2GI2 Laki St, Milnsa Park, III. (Chicago District) 
SIX PLANTS: Melrose Park, III. • Indianapolis, Ind.

New Brunswick. N. J. • Newnan, Ga. • Tyler, Tex. e Ogden, Utah 

SALES OFFICES IN PRINCIPAL CITIES
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> Although this sturdy end plate will fit into the palm of 
your hand, it has in combination all the dielectric strength, 
the physical properties, and the printability the customer 
requires. It’s made of Synthane, a laminated plastic, the 
same material used in hundreds of other electrical, me
chanical, and chemical applications.

SYNTHANE CORPORATION, 42 River Road, Oaks, Pa.

The blue print for this part calls for accurate machin
ing, the punching of twenty holes of various shapes 
and sizes, and printing or engraving in three different 
colors. Synthane delivers finished parts exactly as specified, 
ready for the production line. 1 he customer gets them 
promptly without problems of tooling up, waste, or rejects.

If you need components with many properties in com
bination, you will want to know more about Synthane lam
inates and the Synthane fabricating service. Send in 
the coupon for the full story.
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Please send my copy of the Synthane catalog.

Name

Title.

Company

[SYNCH ANEJ
LAMINATED PLASTICS

Stabi 
I Color 

recei

Address.

. Zone State.
SYNTHANE CORPORATION OAKS, PENNSYLVANIA

CIRCLE ED-46 OH READER-SERVICE CARD FOR MORE INFORMATION
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NEW in design concept...in dependability

Weston 1301 line 
panel instruments 

with
Cormag® self-shielded mechanism

OPPER clamps encircling a standard composi
tion resistor increase its heat transfer capabili

ties. These copper clad resistors are considerably 
smaller than wire-wound units of comparable rat
ing and are relatively non-inductive. All standard 
values and tolerances for composition resistors are 
available starting at 2.7 ohms in one instance and 
extending to 22 megohms.

Manufactured by the Allen-Bradley Company, 
136 West Greenfield Ave., Milwaukee 4, Wisconsin, 
the copper clad units incorporate standard A-B 
one and two-watt resistors. When mounted on a 
0.050" steel panel having an area of at least four 
inches square and in an ambient of 70°C, type GM 
resistors have a continuous wattage rating of 3w. 
Type TIM resistors have a continuous rating of 
4w. In low resistance values, increased wattage 
ratings are feasible.

Standard color code is used to indicate nominal 
resistance values and tolerances. For more infor
mation about these component’s characteristics, turn 
to the Reader’s Service Card and circle ED-47.

1 Stable copper-clad resistors used in a critical 
color balancing network of a 19" color TV 

iBtW receiver to maintain constant picture contrast.

Weston CORMAG®

Mechanism (shown in 
combination cutaway and phantom)

A compact, lightweight permanent 
magnet moving-coil mechanism, 
self-shielded from the effects of 
external magnetic fields.

The 1301 line (3W) furnishes panel instrument 
users with the added dependability, the mounting 
facility, and the new economy which CORMAG 
self-shielded construction provides. These instru
ments can be mounted on magnetic or nonmagnetic 
panels interchangeably, and there is no magnetic 
intereffect of instruments on one another when 
mounted in close proximity. For complete informa
tion, see your local WESTON representative or 
write... WESTON Electrical Instrument Corpora
tion, 614 Frelinghuysen Avenue, Newark 5, N. J.

WESTON instruments

April 19$ ELECTRONIC DESIGN • April 1955
CIRCLE ED-48 ON READER-SERVICE CARD FOR MORE INFORMATION
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Capacitor-Selection

Chart

R. G. Lindstrom

CELECT ING capacitors of low leakage character- 
istic is aided by the chart shown on this page

Where a charge on a capacitor is desired to be held
for an appreciable length of time, these curves should
indicate the types to be investigated dependent upon
the temperature operation range.

These curves of insulation resistance vs tempera

There were quite wide variances of values for some
materials as presented by the different vendors.
Therefore, these curves give only general values ot
magnitude. The curves shown should not be extrapo-
lated, especially m the upper temperature ranges.
These curves are all nominal and are only repre-
sentative of what may be expected in the various
insulation materials considered in this article.

When insulation resistance measurements reach
10,000megohmmfd, and especially over 100,000-
megohmmfd, not only do the measuring conditions
become very critical, but the encasing material and
cleanliness of the capacitor in general are also gov
erning factors. The characteristics of a capacitor
when used at temperature over 100°C also begin to

Temperature (degrees Centigrade)
Capacitors with low leakage characteristics can be
chosen by means of this chart. 13 insulations given.

Electrolytic, Tantalum
Electrolytic, Aluminum

MY Foil; Plastic, Mylar
P Foil; Plastic, Polystyrene
TE Foil; Plastic, Teflon

Laminate; Ceramic KI200
Laminate; Fritted glass and silver

(laminated porcelain)
Laminate; Glass (Monolytnic)
Laminate; Mica (Std)

Foil; Paper, Mineral Oil
Foil; Paper, Plastic Dielectric (Molded)
Foil; Paper, Silicone
Foil; Paper, Wax
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require a closer scrutiny by the electronic designer.
Measurements and required usage of capacitors 

having insulation factors of 100,000megohmmfd re
quire clean, dry conditions. Any film of dirt or mois
ture, or both, will substantially reduce the insulation 
resistance between terminals alone and between ter
minals and case where the case is metallic.

Mica capacitors become quite dependent on the 
molding material. The general types of mica capaci
tors are limited to operation at temperatures below 
85°C primarily due to this factor. Some recent mica 
capacitor developments allow for operations at full 
ratings to 150°C.

The use of polystyrene capacitors around and 
slightly above 80°C (not over 90°C) would require 
much verification. Operation at these temperatures is 
very close to the thermoplastic or heat distortion point 
of the material, and where there are physical disturb
ances, the electrical characteristics could vary quite 
drastically.

“Mylar”, as used in capacitors, has been indicated 
to have excellent characteristics to 160°C; however, 
the material is so relatively new, especially in capaci
tor applications, that to date not enough time has 
passed for adequate life tests. It is apparent, there
fore, that this type of capacitor should be thoroughly 
investigated in relation to all operation above 85°C, 
especially in terms of life.

“Teflon” also should be carefully analyzed above 
room temperatures, since it is a thermoplastic ma
terial and subject to deformation under pressure as 
the temperature is increased. The National Bureau of 
Standards has reported finding three different tran
sition points in Teflon occurring at three different 
temperatures and the corresponding three different 
pressures. One of these points in noted at 68°F at a 
pressure of one atmosphere. The other two are at 
higher temperatures and much higher pressures. 
Th *refore, there are liable to be wide variances be- 

n capacitors with Teflon insulation due to wind- 
b*: techniques and tensions.

electronic design • April 1955

modern genie in a bottle!
announcing

RADIO RECEPTOR

subminiature, hermetically sealed
GLASS DIODES
Radio Receptor engineers have rivaled the Arabian Nights with 
these new diodes hermetically sealed in tiny glass envelopes. Like the 
fabled genie who lived in a bottle, RRco. glass diodes are long lived, 
efficient and capable of performing amazing feats with remarkable 
endurance.

Here are some of the important features we’ve built into these 
subminiature glass units :

GOLD BONDED SILICON ALLOYED

Actual DIMENSIONS
Diameter............098" max.
Length................265" max.
Lead diameter.. .021"—.019' 
Lead length..... 1.125" min.

OTHER PRODUCTS OF RADIO RECEPTOR: 
Selenium Rectifiers, Germanium Tran
sistors, Dielectric Heating Generators 
and Presses, Communication, Radar and 
Navigation Equipment.

GERMANIUM TYPES

A few of these numbers include 
every registered RETMA type and 
many more. This will simplify en* 
Sineering, purchasing and stock* 

eeping.
200 MA at + 1 volt
Reverse leakage in microamperes.
150 volt peak inverse.
Excellent recovery time.
Others with specified characteris
tics at high temperatures.

JUNCTION TYPES

. . . with almost unbelievable 
specifications.

500 MA at + 1 volt

Reverse leakage — .01 'microam
peres at 25° C.

Operation to 2009 C.

Reverse breakdown - 300 volts, 
abrupt characteristic rising 
slightly with temperature.

Radio Receptor’s line of glass diodes is constantly expanding and new 
numbers are added all the time. For latest news of these and other 
RRco. semi-conductor products write today to Department D-4.

È

Semi-Conductor Division
RADIO RECEPTOR COMPANY, INC.

In Radio and Electronics Since 1922
SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N. Y., WATKINS 4-3633, FACTORIES IN BROOKLYN, N. Y.

CIRCLE ED-49 ON READER-SERVICE CARD FOR MORE INFORMATION
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Wire-Wound Resistor
Ultra-Miniature 3w Unit

This “Blue 
Jacket” subminia- 
ture 3 w wire
wound resistor is 
the same size as 
conventional l/2w 
molded carbon re

sistors. Developed especially for use in military and 
industrial electronic equipment, this tiny unit, 
hardly bigger than a match head, is expected to find 
wide application in point-to-point and terminal 
board wiring, as well as on printed wiring boards. 

The resistor is only 13/64" diam x 17/32" long 
and has a maximum resistance value of 10,000 ohms. 
Like other members of the “Blue Jacket” family of 
resistors, it is provided with a tough blue vitreous 
enamel coating which will withstand stringent hu
midity tests. Sprague Electric Co., Dept. ED, 347 
Marshall St., North Adams, Mass.

New Products..

Potentiometer
Highly Accurate Miniature Type

X-Band Mixer Diode
Point Contact Germanium Type

CIRCLE ED-51 ON READER-SERVICE CARD FOR MORE INFORMATION

Embossed Coil Forms
Prevents Cross Threading and Binding

The Miniature Model 
106 has been added to 
this firm’s regular line of 
precision wire-wound po
tentiometers. The combi
nation of small size, light
weight, wide choice of re
sistance values or func
tions and ganging fea
tures, facilitates the ap

plication of the unit to fire control, navigational, 
guided missile, or other computer uses where com
pactness and precision are mandatory.

This unit retains the advantageous features of lin
ear or non-linear functions of high accuracy in reg
ular production within the shell size of 1-1/16". It is 
a high-precision, wire-wound single turn unit. Lin
earities of 0.15% have been made on particular ap
plications, and non-linear functions with a slope 
ratio of 150:1 can be achieved. George Rattray & 
Co., Inc., Dept. ED, 116-08 Myrtle Ave., Richmond 
Hill 18, N. Y.

The Type 1N263 
hermetically sealed

is a 
ger-

manium crystal diode spe
cifically designed for ex
ceptionally low noise per
formance in the X-band. 
This crystal is capable of 
superior performance at 
any frequency below 
12,000Mc. It may be used 
for wide-band mixer appli

cations in the range from 8600-9600Mc with the 
crystal fixed-tuned over the complete range. This 
crystal maintains outstanding performance under
high temperature operation with a degradation 
about Idb of noise figure at 90°C.

oí

The djode is symmetrical, allowing reversal of
polarity so that the same crystal may be used in

CIRCLE ED-53 ON READER-SERVICE CARD FOR MORE INFORMATION
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An embossed de
sign is used in 
these threaded coil 
forms to prevent 
stripping, break
age, and freezing 
due to crossthread- 

। ing or improper 
starting of the iron 

core insert. Production efficiency in inserting iron 
cores is increased by 20% in some instances.

The embossed coil forms are custom made to par
ticular iron core specifications. Torque characteris
tics are fitted to the job application. There is no 
decreasing or deforming of the form diameter dur
ing manufacture and binding due to oversize cores 
is minimized. The three-row embossed design pre
vents looseness or stripping. Resinite Corp., Dept. 
EXW, 2035 W. Charleston St., Chicago 47, Ill.
CIRCLE ED-52 ON READER-SERVICE CARD FOR MORE INFORMATION

Capacitors 
For Printed Circuit Applications

either side of a balanced mixer. It may be mounted 
in any position. This crystal is designed to meet 
shock, vibration, torque, and strain specifications in 
excess of present military requirements. Size is 
0.219"diam (max) x 0.78" long. Philco Corp., Govern 
ment and Industrial Div., Dept. ED, 4700 Wissa 
hickon Ave., Philadelphia 44, Pa.
CIRCLE ED-55 ON READER-SERVICE CARD FOR MORE INFORMATION

CHO Hl

These miniature capaci
tors are available with 
paper or “Mylar” dielectric 
in hermetically sealed, ce
ramic tubular, plastic-im
pregnated paper, phenolic, 
metal, or metal-paper lami
nated enclosures. They are 
designed to eliminate costly 
pull-outs, and for maxi
mum adaptability to most

Quartz Crystal Unit 
Completely Sealed in Glass

printed circuit production. Solder shorts and most 
problems connected with vibration are eliminated.

A special pack has been designed to prevent damage 
to these pin type mountings during shipment. Good- 
All Electric Manufacturing Co., Dept. ED, Good-All 
Bldg., Ogallala, Neb.
CIRCLE ED-54 ON READER-SERVICE CARD FOR MORE INFORMATION

The “Cryst-O-glas” quartz 
crystal unit features an all 
glass case and holder, provid
ing a perfectly hermetically 
sealed container. Because heat 
alone is used in the bonding 
operation, the crystal itself is 
never subjected to the chemi 
cal fumes given off by conven
tional sealing compounds. This 
absence of contamination re

suits in assured crystal stability and virtually elimi
nates the possibility of slight frequency changes. Me 
Coy Electronics Co., Dept. ED, Mt. Holly Springs. Pa
CIRCLE ED-56 ON READER-SERVICE CARD FOR MORE INFORMATION
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Unretouched photograph«.

WE SPLIT RELAY COILS
to show you why

P&B RELAYS
are the best

Resistance Networks
With No Wattage Derating at 125°C

ORMATION

against moisture.

ture range of to 4-125°C, with no derating of

CIRCLE ED-59 ON READER-SERVICE CARD FOR MORE INFORMATION

Write
Potter & Brumfield Mfg. Co 
or Sterling Engineering Co., 
Princeton, Indiana.
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These two coil cross-sections illustrate one of the 
many reasons why P&B’s engineering skills and 
manufacturing facilities have made it first in the 
relay field.

The coil at the left was impregnated by the 
most universally accepted method.

Note how the varnish failed to penetrate be
yond the first few strands—leaving air- and mois
ture-trapping spaces—allowing strands to pull 
loose when sawed. This trapped moisture sets up 
electrolytic action, causes eventual breakdown.

Note, however, that the P&B coil above has 
no such “empty” spaces. All strands are solidly 
embedded in varnish—completely protected against 
moisture and electrolysis.

Centrifugal impregnation, a method exclusive 
with P&B in the relay field, forces varnish com
pletely through the coil—displacing all air and 
moisture—filling all spaces permanently.

It’s one of many excellent reasons why, when 
you need a relay . . . of any size, any type, for 
any application ... your smartest move is to P&B 
and Sterling Relays.

Electronic Load
For Static and Dynamic Tests

These hermetically sealed 
wire-wound resistance and re
sistance-capacitance networks 
can be supplied with resistance 
values to ±0.02% and temper
ature coefficients matched to 
within ±3 parts per million 
per degree centigrade. The 
networks are encased in 
“Sealed-Ohm” cases with plug-

wattage at 125°C. Resistors can be had with specific 
temperature coefficients to compensate for the tem
perature coefficient of the capacitors in the network. 
Tim Daven Co., Dept. ED-RE, 191 Central Ave., 
Newark 4, N. J.
CIRCLE ED-58 ON READER-SERVICE CARD FOR MORE INFORMATION 
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and similar agents. They can track and maintain 
constant voltage division or null over a full tempera-

r- This Electronic
Si: - Load for both stat

I, II—»» ' £ * ic and dynamic
111 measurements pro

f vides a direct and
convenient method 
<>t‘ im aoii him the 
internal impedance 
of a regulated d-c 
power supply as a 

function of frequency, and determining the range of 
load over which the regulation is effective. The in
strument contains two individual channels with 
independent static load adjustments. Channels may 
be interconnected, however, for a total average power 
range of 150w. A wide range of currents may be 
drawn at various applied voltages so long as the 
maximum ratings of tubes are not exceeded.

Provision is made for both external and internal 
modulation of load tubes for dynamic regulation 
checks. Also provided is a 1 ohm resistor to allow a 
voltage output proportional to load current to be 
obtained for observing voltage current waveforms on 
an oscilloscope. The instrument is housed in a 12" 
x 8" x 9" cabinet with carrying handles, and obtains 
necessary internal voltages from a 115v, 60cy line. 
American Electronic Laboratories, Inc., Dept. ED, 
641 Arch St., Philadelphia 6, Pa.
CIRCLE ED-57 ON READER-SERVICE CARD FOR MORE INFORMATION
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Potentiometer
Infinite Resolution
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ideal for aircraft, guided missiles, 
other applications with limited 
space and weight

The “Resomax” 
Potentiometer, a 
highly accurate 
unit with infinite 
resolution for close 
servo follow - up 
loops, provides a 
linear resistance 
change with rota
tion rather than an

incremental change as found in helically wound types. 
When used in servomechanisms where high accuracy 
is required, its linear resistance feature prevents 
“hunting” or “chatter”. Other areas of application 
are in analog computers, test equipment, industrial 
instruments, and process control equipment.

The potentiometer provides resistance ranges from 
500 ohms to 2000 ohms in steps of 500 ohms, infinite 
resolution, and a normal and zero base linearity of 
0.02%. Other specifications include a shaft rotation 
of 60 turns 4-10°, —0°; a power rating of 5w at 
25°C, and a resistance element life in excess of one 
million complete cycles of wiper through total travel 
and return. Link Aviation, Tnc., Dept. ED, Bingham-

CIRCLE ED-61 ON READER-SERVICE CARD FOR MORE INFORMATION

write for new 
Illustrated brochure, 
"Modern Components*1
This new brochure 
describes and illustrates a 
wide variety of 
transformers and magnetic 
amplifiers produced to 
meet unusual and difficult 
specifications.

This special D.C. power supply, now being produced by Keystone, has 
an output of 4500 volts at 1 milliamp with an operating frequency 
of 6000-13,000 cycles per second. Input is 150 volts. The unit is oil 
filled, hermetically sealed, and can be used effectively from 
—55°C. to -|-75°C., and to altitudes of 60,000 feet.

This versatile component is ideal for any application, military or 
commercial, where space and weight are critical factors ... and it is 
typical of the unique components produced by Keystone to meet 
unusual standards of performance, adaptability and reliability. 
Each is a custom-engineered unit designed to solve specific problems 
which standard transformers or magnetic amplifiers cannot solve.

Variable Resistor
Miniature Size
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This new low cost 
Type F Control is 
only 5/8" in di
ameter and is used 
where space is lim
ited, as in midget 
portable radios, 

Write today for 
your copy.

If you have an application for a low-input D.C. power supply like the 
one above—or if you have an unusual specification demanding unique 
performance from a transformer or magnetic amplifier- 
contact the Engineering Department today.

keystone
CIRCLE ED-60 ON READER-SERVICE CARD FOR MORE INFORMATION

ers, audio equip
ment, instruments, 

and compact printed circuits of all kinds. Miniature 
line switches complementing the small size of the 
control itself, will soon be available.

Using the company's standard deposited carbon 
resistance element and gold plated ring spring con
tactor, the Type F control gives unusually quiet and 
stable operation even under wide humidity variations. 
The control has a 1/8 inch diameter shaft which can 
be equipped with screwdriver slot, flat, knurl, or 
plain finish to suit individual requirements. The con 
trol has a 1/4-32 threaded bushing for easy panel 
mounting.

All resistance ranges, tapers, and other specifica
tions according to RETMA standards are available. 
Electronic Components Division, Dept. ED, Stack
pole Carbon Company, St. Marys, Pa.
CIRCLE ED-62 ON READER-SERVICE CARD FOR MORE INFORMATION
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D-C Amplifier
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The Model D-l Direct-Coupled Amplifier can be 
used for many applications formerly requiring spe
cialized instruments. Maximum useful overall gain 
is 80.000, while frequency response flat from zero to 
more than lOOkc is available at gain settings up to 
10.000.

Excellent signal-to-noise ratio, low drift, and wide 
dynamic range are achieved through advanced cir
cuitry and careful mechanical design. High input 
impedance, with either single-ended or differential 
connection, enables the unit to amplify signals from 
a wide variety of input transducers and other sources 
for presentation and recording on cathode-ray tubes, 
direct-writ ing recorders, galvanometer oscillographs, 
and magnetic media. A fully regulated power supply 
is in the instrument, and the complete unit is de
signed for rack or bench mounting at user’s option. 
Southwestern Industrial Electronics Co., Dept. ED, 
2831 Post Oak Rd., Houston, Tex.
CIRCLE ED-63 ON READER-SERVICE CARD FOR MORE INFORMATION

Iconoscope
Matches Orthicon Tube Performance

Known as the Super 
Iconoscope, this tube has 
a continuously coated sur
face replacing the stand
ard mica mosaic of the 
more costly image orthi
con-type tubes. The Su
per Iconoscope requires 
a simpler power supply 
(— 1200v) and provides 
up to 1000-line rasters. 
The resolution and sensi
tivity approaches that of 
orthicon tubes. The tube 
enlarges pictures up to

four times electronically without detracting from 
their quality. Tubes sensitive to infra-red can be or
dered. The tube was developed in West Germany by 
Hr. W. Heimann of Physikalisch Technische Werk- 
statten. Curtiss-Wright Corp., Dept. ED, Wood- 
Ki’N. J.

MATION CIRCI E ED-64 ON READER-SERVICE CARD FOR MORE INFORMATION 
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OUT OF THE LAB...

Another 
Hughes semiconductor 

development, 
available noir 

—the new, 
subminiature 

photocell, 
Type 

HD 2501.

S U B M1N1 AT u R E—smallest over-all 
volume of any photoelectric detector 
(approx. 1 /1000 cu. in.).
FUSION-SEALED—only subminiature 
photocell with true glass-to-metal seal. 
fast—response at 20 kc down less than 
5 per cent.
versatile—non-dircctional sensi
tivity (360°) and photovoltaic properties 
lend unusual flexibility in equipment 
design.
RUGGED—welded whisker construc
tion withstands severe shock, vibration, 
and acceleration.
RELIABLE—packaged in the famous 
Hughes one-piece glass envelope, im
pervious to moisture and external con-

tamination. A 100% testing ensures uni
formity of characteristics.

Hughes Type hd 2501 germanium 
point-contact photocell can be used as 
a light detector in card readers, binary 
encoding and decoding wheels, motion 
picture sound—and for near infrared 
applications. Because of this infrared 
response, tungsten light sources can be

operated at voltages below normal and

For other diode applications in high 
and low temperature ranges, be sure to 
check the growing family of Hughes 
semiconductors. Scores of types of 
germanium point-contact and silicon 
junction diodes are available in retma, 
jan, and Special listings.

HUGHES SEMICONDUCTOR SALES DEPARTMENT

I Aircraft Company, Culver City, Calif. New York Syracuse 
Philadelphia Chicago

Photocell dimensions, glass envelope
Length: 0.263-inch, maximum

Diameter: 0.086-inch, maximum

TYPE HD 2501 PHOTOCELL-SOME CHARACTERISTICS AT 25° C.
Dynamic Breakdown Voltage: 175 Volts, minimum. Minimum Sensitivity: ImA/L at 50 Volts and 25 ML.
Maximum Dark Current: 20 l*A at 50 Volts. Dynamic Resistance: 1 megohm at 50 Volts and 25 ML.

CIRCLE ED-65 ON READER-SERVICE CARD FOR MORE INFORMATION



Write for

ED-66 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE

and ! 
tratei

special electrical alloys. Ulus- 
‘«I in full color, includes essen

with MUMETAL Shields
Mumetal shields will give instant 
relief to interference caused by 
extraneous magnetic fields. This 
material can cure many troubles— 
solve many a problem for you.

Use it where high permeability is 
required at low flux densities, such 
as in input and microphone trans
formers, hearing aid diaphragms, 
instruments, wire and tape recorders, 
etc. For properly heat treating Mu
metal, we can also offer commer
cial hydrogen annealing facilities.

A fund of technical data on

shields and other applications for 
Allegheny Mumetal is available— 
let us help with your problems.

In addition to Mumetal and other 
high-permeability alloys, we offer a 
range of magnetic and electrical 
alloys and steels that is unmatched 
in its completeness. Our services 
also include the most modern facili
ties for lamination fabrication and 
heat treatment. • Let us supply your 
requirements. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa,

tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request.

ADDRESS DEPT. ED-64

your copy
"MAGNETIC MATERIALS1

This 32-page book contains val
uable data on all Allegheny Ludlum 
magnetic materials, silicon steels

Rotary Joint
For X-Band Systems

Power Monitor 
In 25-1,000Mc Range

^
The Model X25 
UR Rotary Join.I 
designed for opera! 
tion in 250kw Xi 
band systems, is al 
compact, ruggell 
unit which ease« 
antenna packagin'! 
problems whed 
space is at a pre 
___ mium. The joint 
eliminates any 
blind soldering or extra flange connections and pro 
vides waveguide runs to special requirements as an 
integral part of the assembly.

A maximum vswr of 1.15 is maintained over the 
8.6kMc to 9.6kMc band, and variations of vswr and 
phase writh rotation are pegligible. It is available 
with either RG51/U or RG/U waveguides. Litton 
Industries, Component Div., Dept. ED, 336 N. Food 
hill Rd, Beverly Hills, Calif.

CIRCLE ED-68 ON READER-SERVICE CARD FOR MORE INFORMANO

CIRCLE ED-500 ON READER-SERVICE CARD

t
This bi-directional powel 
monitor, Model 164, is del 
signed to simplify measure! 
ment of incident or reflected 
power and to speed matching! 
of loads to line. A twist ofl 
the wrist selects incident oil 
reflected power, or any power! 
range, without requiring rd 
moval of power. No exchangtl 
of plug-in units is necessary! 
to read low levels of reflected power.

Of compact size, the unit operates at all frequen 
cies from 25Mc to lOOOMc, employing only two phid 
in elements. Both inserts have direct-reading full 
scale power ranges of lOw, 50w, lOOw, and 500w 
Accuracy is ±5% full scale on all ranges and frp 
quencies. Vswr is less than 1.08, and no auxiliary] 
power is required.

The instrument is valuable for both portable (m<> 
bile, aircraft, etc.) and laboratory uses. It is sup 
plied in a sturdy carrying case (one or both plug-in 
inserts supplied as ordered), and both meter and 
directional coupler may be removed from the case for 
remote monitoring. The monitor may be equipped 
for most connectors normally employed with 50 ohm 
lines. Sierra Electronic Corp, Dept. ED, 1050 Brit 
tan Ave, San Carlos 2, Calif.
CIRCLE ED‘67 ON READER-SERVICE CARD FOR MORE INFORMATION

STEELMAKERS to the Electrical Industry

Allegheny Ludlum
W»D S37»



Typical characteristics of some of the units in mass production by Norden-K

400 and 60 cycle Servo Motors. 
High torque to inertia servos 
are available as small as a 
penny and up to Size 23. 
Torques of 0.1 in. — oz. to 7.5 
in. — oz.

Synchro Recei /ers are used with Nor
den-Ketay synchro torque transmitters 
in position indicating systems. Accura
cies of one degree or better are avail
able in 60 and 400 cycle units, and in 
sizes from 10 to 37.

Used 
cycle 
devel 
They 
and 3 
in st 
trans

TYPE 
NO.

GOVT. 
DESIG 

NATION
FRAME 

SIZE

TWO PHASE SERVO MOTORS

NO.
OF 

POLES

RATED VOLTAGE EXCITATION

FREQUENCY

MIN. 
TORQUE NO LOAD

POWER 
PHASE 

AT STALL 
i watts I

AT STALL 
(IN OZ.)

SPEED 
MIN I

FIXED 
PHASE

CONTROL 
SERIES

PHASE 
PARALLEL

K402390 10 400 .3 6500 3.1 6 26 26 (1)
K402350 10 400 13 9800 3 4 18 18 (1)
K4C23OO MK 14 MOD 2 11 400 60 6200 3.5 6 115 115 57.5
K40237D MK 14 MOD 3 14 400 .63 6200 4.6 6 115 180 90
K10160O-O MK 7 MODO 15 400 1 45 4800 6.1 8 115 115 57 5
K101660 MK 7 MODI 15 400 1.45 4800 6.1 F 115 115 57 5
K’01650-5 MK 7 MOD 2 15 400 1.45 4800 6.1 8 115 23Õ 115
K40215U 15 400 1.3 6200 6.1 6 115 26*11)
K101720 15 400 1.4 5000 7 115 115 57.5
K40247Ü 15 60 1.3 1600 6.1 4 24 24*(1|
K4023 ’ 15 60 1.45 3200 6.1 2 115 115 57.5
K402560-1 MK (MOD2 18 400 2 35 4800 9.2 9 5 8 115 282 141
K402550-1 MK 8 MODO 18 400 2.35 4800 9.1 8 115 115 57.5
K101780 18 400 1.4 9800 9 8 4 115 115*11)
K402550-2 MK 8 MODI 18 400 2.35 4800 9 1 8 115 115 57.5
K402600 18 400 1.8 9800 18/8 4 115 115 57.5
113E1Y 23 60 7 3300 16 2 115 115 57 5
113EIY1 23 60 7 3300 16 2 115 230 115

*(1) Control phase having only one winding.

TYPE
NO.

GOVT.
DESIG

NATION
FRAME 
SIZE

SYNCHRO

FREQUENCY

RECEIVERS

FUNCTION

VOLTAGE 
RATING 
IVACI

RECEIVER I
ERROR 

(MAXIMUM)

K101540 10 400 Torque Receiver 26/11.8 ±1'4° 1

105C2A 15TR4a 15 400 Torqu.; Receiver 115/90 i 1.0 1
K101430 15 400 Torque Receiver 26/11-8 -1.0
106K2A 16TRB4 16 400 Torque Receiver 115/90 ±1.0°
108C1C 18TR6a 18 60 Torque Receiver 115/90 ±1.0°
108C2B 18TR4a 18 400 Torque Receiver 115/90 ±1.0°
109K2A 19TRB4a 19 400 Torque Receiver 115/90 ±1.0°
I12A1C IF **1 60 Torque Receiver 115/90 ±1.5°
113C2A 23TR4a 23 400 Torque Receiver 115 9D ±1.0’
113C1B 23TR6a 23 60 Torque Receiver 115 «0 ±1.0°
121C1A 31TR6 31 60 Torque Receiver 115 90 ±1.0’
121 JI A 31TDR6 31 60 Torque Differential Receiver 90 90 ±1.0°I 121J1C 31TDR6S1 31 60 Torque Differential Receiver 90 90 _11L_
121C2B 31TR4a 31 400 Torque Receiver 115 90 ± 0.8°
121J2B 31TDR4 31 400 Torque Differential Receiver 90/90 ±0.8°
121C2C 31TR4C 31 400 Torque Receiver 115/90 ±0.8°

( 1 ) Pigtail Un it Sensitivity 10'

*(1 ) 31TDR6S1—Pigtail Unit, Sensitivity 10'

TYPE 
NO.

SY
GOVT. 
DESIG 

NAHON

K101560
K10153Ö
101A2K
101A2S HCT4a
I05A2A 15CT4a
K101300
KIU1750
KI 01300-20
106L2A 16CTB4

(1) K402100
108A1A 18Cf6a
1O8A2B 18CT4a
109L2A 19CTB4
109L1B 19CTB6
I12A1A 1 HCT
113A2B 23CT4a
113AIA 23CT6a

(1) Also for 115 or 230 operation on control phase.
♦Denominator refers to control phase excitation.

(2)
(3)

Hie 
Lin' 
Wf

Synchro Transmitters for use in position indicating 
(torque) systems and data transmission (control) 
systems. 60 and 400 cycle models, and sizes from 
10 to 37 are available. Electrical accuracies of 7 
min. in standard units.

Norden-Ketay Induction Motors 
are available in sizes 18, 20, and 23 
frames. Three phase, 2 pole; 2 
phase, 4 pole; and 3 phase, 2 pole 
models for 60 cycle operations are 
available.

TYPE 
NO.

GOVT. 
DESIG

NATION
FRAME 
SIZE

SYNCHRO

FREQUENCY

TRANSMITTERS

FUNCTION

VOLTAGE 
RATING 
(VAC)

ELECTRICAL 
A :curacy 
MAX. ERROP

K101570 10 400 Control Differential Transm. 11.8 10.5 30' SPD
KIO'550 10 400 Control Transm. 26 11.8 24' SPD.
101B2A HCX4a 11 400 Control Transm. 115 90 ±7'
101B2A1 11CX4a-26V 11 400 Control Transm. 2o 11.8 ±7'
101B2J 11 400 Control Transm. 26 11 8 20' SPD
105B2A 15CX4a 15 400 Control Transm. 115 90 ±12'
105H2A 15CDX4a 15 400 Control Differential Transm. 90 90 ±10
105G2A 15TDX4O 15 400 Torque Differential Transm. 90 90 ±10
K101480 15 400 Torque Differential Transm. 11.8 11.8 20' SPD
KÌ0I420 15 400 Torque Transm, 26 11.8 20 SPD.
K101400 15 400 Torque Transm. 2b 11.8 20' SPD.
KI01350 15 400 Control Differential Transm. 11.8/11 8 20' SPD
106M2A 16CXB4A 16 40Û Control Transm 115/90 ± 12'
I08B1B 18CX6A 18 60 Control Transm. 115/90 ±8'
I08B2A 18CX4A 18 400 Control Transm 115 90 ±8'
I08H1A 18CDX6 18 60 Control Differential Transm. 90 90 ±10
108G2A 18TDX4a 18 400 Torque Differential Iransm 90 90 ±10'
I08H2B 18CDX4a 18 400 Control Differential Transm. 90 90 ±8'
1Q9M2A 19CXB4a 19 400 Control Transm 115 90 ±8'
I12A1B 1 HG ** 1 60 Torque Transm. 115 90 ±18'
113H2B 23CDX4a 23 400 Control Differential Transm. 90 90 ±8’
113G2A 23TDX4a 23 400 Torque Differential Transm. 90 90 ±8'
113F2B 23TX4a 23 400 Torque Transm 115 90 ±8’
113B2B 23CX4a 23 400 Control Transm. 115 90 ±8'
113F1A 23TX6a 23 60 Torque Transm. 115 90 ±8'
113B1A 23CX6a 23 60 Control Transm. 115/90 ±8'
113G1B 23TDX6a 23 60 Torque Differential Transm. 90 90 - 8'
113H1A 23CDX6a 23 60 Control Differential Transm. 90 90 ±r
121 Fl A 31TX6 31 60 Torque Transm. 115 vo ±8'
121G1A 31TDX6 31 60 Torque Differential Transm. 90 90 ±8'
121F2B 31TX4a 31 400 Torque Differential Transm. 115 90 ±8'
121G2B 31TDX4 31 400 Torque Differential Transm. 90 90 ±8'
I21F2C 31TX4C 31 400 Torque Transm. 115/90 ±8'

WMI

Norden-Ketay offers precise tachometer generators for 60 and 400 
cycle excitation. Units with linearity of 0.1% are available <n pro
duction quantities. Zero speed voltages are held to 5 millivolts in 
phase, 5 millivolts quadrature, and 15 millivolts third harmonic.

Norden-Ketay also offers servo motor driven tachometer generators 
with or without integrally mounted gear trains. Built for extreme am
bient requirements, these units assure dependability and long life. 
Special requirements and adaptations can generally be supplied.

♦♦Diameter same as size 23 units

Frame size indicates approximate diameter in tenths of inches

Write for additional copies of this bulletin No. 355 for your catalog files.

KETAY 
TYPE 
NC

GOVT. 
DESIG

NAT ON

MOTOR DRIVEN, TACHOMETER-GENERATORS
*For motor characteristics applicable to these units, see corresponding motors as indicated.

MAXIMUM 
SPI ED FOR 

LINEAR 
OUTPUT

ROTOR 
MOMENT 

OF 
INERTIA

LINEARITY 
(V.ITH RESPECT 
’O VOLTAGFF 
® <00> R.F M.l

OUTPUT 
VOLTS 

® I00C R P.M.

NULL
VOLS 

O L TF M 
FUND. MAX.

POWER 
INPvT 

(WATTS)

(1) 105P2C 5.4 3.2 RMS .025 ± 17. 4500 5.26 GM.CM
12) 105P2D 5.4 3.2 R M.S. .025 + 1% 4500 5.26 GM.CM
(1) 105P2C1 MK 12 MOD 0 5.4 3.2 R M S. .008 ±17. 4500 5.26 GM.CM
(2) I05P2D1 MK 12 MOD 1 5 4 32 R.M.S .008 ±17. 4500 5.26 GM CM.
(3) 108P2A MK 16 MOD 0 5.4 3.2 R M.S .008 ± 1% 4500 5.73 GM.CM.2
(4) 108P2G MK 16 MOD 2 54 3.2 R.M.S. .008 ±17. 4500 5.73 GM.CM.2

•HI K101600-6 (21 K101660 ( 3) X402560-1 (4) K402550 I

Norden-Ketay pancake synchros, with maximum thickness as little as 
0.5 in. or less, are available for applications where minimum thickness 
is essential, as in gyro pickoffs. Control transmitters, control trans 
formers, and resolver models are available.

PANCAKE SYNCHRO 21
KETAY 

TYPE NO
B 14315 C -4

FUNCTION
INPUT 

VOLTAGE
INPUT 

CURRENT
INPUT 

POWER

Synchro Control Transmitter 26 V, 400 CPS _  155 Ma._____ 2.1 W.
B-14336CT4 Synchro Control Transformer 26 V, 400 CPS

B-14335-1 CX4 Synchro Control Transmitter 115V, 400 CPS
L H71-« Synchro, Resolver 40 V, 900 CPS

M Ma. I.0W.

B0 Ma. 5.1 W.
ó Ma

OUTPUT ANGULAR
VOLTAGE ACCURACY

11.8 V. ± 20'
11.8 V. -20' 
__________ 0.4 V./Deq.
90 V.
40 V.

• 20
±.207.

TYPE
GOVT. 
DESIG- FRAME

NO. NATION SIZE 1
(DK101590 1G

K101580-5 1C
101D2A 11
101D2C 11
105D2C 15RS4L 15
K101450 15
K101340 15

(2) 105D2A2 15
12) 105D2K1 MK4MODO 15
12) I05D2K2 15
(2) 1O5D2K3 15
12) 10SD8D 15

105D2Z 15
105D9E 15
113D1F 23RS6A 23
113D2G 23RS4A 23
113D1D 23RS6 23
113D2E 23RS4 23
113D3T1 23
113D3T2 23
113D3S1 23
1I3D3S2 23
113D3S3 23

(3) 113D2P1 23
(3) 113D2P2 23
|2) 113D2R1 23RS4D 23
12) I13D2R2 23

113D1B 23RS6S 23
113D3J 23

(2) 113Di N 23
(2) 113D8H 23

113D1Q1 23RS6B 23
113D1Q2 23
113D2A 23RS4B 23
113D2C 23RS4C 23
105D2F D-l 3310 >5

High impedance unit 
Feedback Resolver 
Geared housing



orden-Ketay

as control transmitter 26/11.8 VACWhen used

If

Used with Norden-Ketay synchro control transmitters in closed 
cycle servo systems, Norden-Ketay synchro control transformers 
develop a voltage gradient of one volt per degree of system error. 
They are available with null voltages as low as 60 millivolts total 
and 30 millivolts fundamental and with accuracies as great as 6 min. 
in standard models which match Norden-Ketay synchro control 
transmitters.

SYNCHRO CONTROL TRANSFORMERS
ELECTRICAL |l
ACCURACY I 
MAX ERR OR |

GOVT. 
desig

nation
FRAME 
SIZE FREQUENCY

VOLTAGE 
RATING

»0 10 400 26/11.8 30' SPD. I
)C 10 400 12/11.8 24' SPD. I
K 11 400 11.8 0.4 V. per deq. 20' SPD I
S HCT4a 11 400 90 ' V. per de 3 ‘ T 1
A !5CT4a 15 400 90 1 V. per dea ±10' 1
)0 15 400 26 11.8 20' SPD. I
50 15 400 11.8 22 15' SPD. |
30-20 15 400 10.2 26 17'SPD I
\ 16CTB4a 16 400 90 i V. per deq. 10' 1
00 17 400 13.4 '0 V. per deq
A 18CT6a 18 60 90 1 V. per deq ±8'
B 18CT4a 18 400 90 - 1 V. per deq, * 8'
A 19CTB4a 19 400 90/1 V. per deq. ±8'
3 19CTB6a 19 60 90/1 V per deq. + 8' |
A 1 HCT **1 60 90/1 V. per deg. ±18'
B 23CT4a 23 40U 90/1 V. per deq. ±6'
A 23CT6a 23 60 90 1 V. per deq. ±6'

( 1 ) Linear Synchro ।

(2)
(3)

High Impedance unit 
Linear synchro

Norden - Ketay Resolvers ... from 
Coarse ± 0.2 % to Precision 
±0.05%... for use in computers, 
radar sweep circuits, phase shift
ers, and accurate data transmis
sion systems.

SYNCHRO RESOLVERS 
TOTAL NULL ANGULAR

GOVT. VOLTAGE MAX. INPUT VOLTAGE DISTANCE MAXIMUM 1
DESIG- FRAME AT TEST TEST IMPEDANCE RATING BETWEEN ANGULAR

NATION SIZE FREQUENCY VOLTAGE VOLTAGE OHMS (VAC) NULL VOLTAGE aCCURACY 1
>90 10 400 200 MV 26/12 2380/67.7“ 26/11.8 90° * 5' 30'SPD 1
>80-5 10 400 50 MV 26 560/62° 26/11.8 30' SPD. 1
!A 11 400 60 MV 26 1510/71° 26/22 90°-15' + 10'
!C 11 400 60 MV 26 440/76° 26/11.8 90°tl5' ±10'
!C 15RS4L 15 400 25 MV 26 585/81° 26/11.8 90° + 10 20'SPD. 1
150 15 400 50 MV 26 2000/72.5“ 26/18 90°+10' 40'SP’: 1
140 15 400 50 MV 26/12 465/61.3° 26/11.6 90°±5' 20'SPD
A2 15 400 10 MV 10 3280/82.1° 90/90 90° ±5' ±0.17.

!K1 MK4MODO 15 400 15 MV 15 890/78° 26/26 90°±5' ±0.17.
!K2 15 400 15 MV 15 890/78° 26/26 90° - 5' ± .157.
!K3 15 400 23 MV 15 890/78° 26/26 90° ±5' ± 0.207.
1D 15 1000 (Test) 30 MV 24 (4) 24.6 mh. 0-30 90°-5' ±0.27.
!Z 15 400 40 MV 26 950/82° 26/26 90°±20' ‘20’
?E 15 500 75 MV 50 15.000 (Tuned) 50/50 90° ± 5’ 10.157.
IF 23RS6A 23 60 30 MV 24 570 79° 45 45 90°±5' • .2%
ZG 23RS4A 23 400 60 MV 60 234/83° 90 90 90° ±5' ±.27.
ID 23RS6 23 60 60 MV 60 585/61° 90/90 90° + 5' + .27.
ZE 23RS4 23 400_______60 MV 60 720/80°________ 90/90 90°±5‘ + .27.
3T1 23 400 16 MV 8 975/86“ @ 10V 8/16 90° + 5' ±8'
3T2 23 400 20 MV 8 975/86° @ 10V 8/16 90°±7' ±15’
ÎS1 23 350 3P MV 30 3200/86° 30/30 90° ‘ 5 ± 8'
3S2 23 350 30 MV 30 3200 86° 30/30 90°+ 5' ±8’
3S3_________ 23_350_  50 MV____ 30 3200 86° 3Q/3O______ 90° +7]___ + 15’
ZP1 23 500 50 MV 50 7000 50/50 90°±5' ±5'
2P2 23 500 50 MV 50 7000 50/50 90° ±5' ±10
2R1 23RS4E 23 400 30 MV 60 3000'86° 90/90 90°±2.5' ±0.057.
2R2 23 400 60 MV 60 3000/86° 90/90 90°±5 ±0.107.
IB 23RS6S 23 60 30 MV 24 480 78° 24/24 90°±5 ±.27.
3J 23 350 3i MV 30 3200 85.7 30/30 90°+5' ±0.157.
IN 23 60 26 MV 26 1140/76.3° 26/26 90° + 5’ +0.17.
8H 23 1,000 (Test) 3i MV 24 (4) 16.25 mh. 0-30 V 90°±5' ±.27.
1Q1 23RS6F 23 60 13 MV 26 1020/81.6° 26/26 90° * 2.5' ±.17.
1Q2 23 60 26 MV 26 1020/81.6° 26/26 90°±5’ ±.157.
2A 23RS4B 23 400 2' MV 26 550 86° 26 26 90° + 5'. +.107.
2C 23RS4C 23 400 30 MV 60 3200/86° 90/90 90°±5‘ +.107.
2F D-13310 15 400 30 MV 26 740/80° 26/26 90°±5’ ±.107.

mpedance unit 
sck Resolver 
I housing

(4) For these Sweep Resolvers input impedance is not considered 
Instead, inductance at 1000 c.p.s. is important.

Inductance at 1000 c p s.
113D8H I05D8D

Rotor winding 17.7 Mh 27 Mh
Mam Stator winding 16.2 Mh 24 6 Mh

Feedback Stator winding 16.2 Mh 24 b Mh
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• SYNCHROS

• SERVO MOTORS

• TACHOMETER G

• AMPLIFIERS

• AIRBORNE INSTRUMENTS

FOR
A SINGLE PROTOTYPE

OR 10,000 UNITS CONTROL

FOK
BASIC RESEARCH

WHERE STANDARD

CONCEPTS ARE

NOT APPLICABLE

2\JORDEN-}Çf

Norden-Ketay designs and manufactures a large variety 
of airborne instruments for engine and flight operation, 
for many aircraft, missile, marine, ordnance and civilian 
applications. Included are many special designs insuring a high 
level of performance, while meeting limitations of space 
and operating conditions. Norden-Ketay research 
laboratories are staffed and equipped to co-operate with 
engineers that find a need for electronic control devices 
in their particular project.

• RESOLVERS 
____________

Many control devices, designed and deve 
being produced in mass quantities. Custom engit 

corrosion and high temperatures, or having sp 
characteristics, will be made to meet the

Amplifiers can be made m open, dust-prt 
They can be individually designed and modified t 

environmental specifications. Gears an 
miniaturized types are available to meet the

MAGNETIC AMPLIFIERS
Magnetic Amplifiers are designed 
for use in Servo Systems 
employing two phase low inertia 
induction motors. They require 
no external tubes or separate 
bias, and operate directly from a 
line supply. They employ the 
latest half-wave self-saturating 
circuitry, insuring low response 
time, high gain and compactness. 
The half wave reset mode of 
operation of these units supplies 
very desirable quadrature 
rejection. These Magnetic 
Amplifiers are noted for long life, 
ruggedness, and dependability.

RESOLVER AMPLIFIEI
Resolver Amplifier Systei 
for precision resolver app 
where accuracy, isolation, 
and reliable operation un< 
severe environmental con 
paramount. Subminiatt 
techniques, preferred typi 
quality components assur< 
reliability, compactness a: 
life. Two basic system t 
standard: a system conne 
employing summing resis 
other, where the input sig 
series summed with the c< 
winding signal and fed to 
of the high gain amplifiei

99 Park Ave
New York, N. Y. • Milford, Conn • Cor 

Subsidiaries: Vari-ohm Corporation, Amityville, L. I., 

ALSO SPECIALISTS IN POTENTIOM 
SERVO MECHANISMS • GYRO CO 

FIRE CONTROL SYSTEM



IFIERS AND GEAR TRAINS

CONTROL DEVICES

itrol devices, designed and developed by Norden-Ketay engineers, are 
mass quantities. Custom engineered units, featuring resistance to humidity, 
igh temperatures, or having special configuration and other non-standard 
'sties, will be made to meet the needs of your particular application.

can be made m open, dust-prooi or hermetically sealed packages.
dually designed and modified to meet customer's electrical, mechanical and 
mental specifications. Gears and gear trains of conventional and 
'pes are available to meet the most demanding of design requirements.

ures a large variety 
id flight operation, 
irdnance and civilian 
rial designs insuring a high 
: limitations of space 
etay research 
id to co-operate with 
onic control devices

RESOLVER AMPLIFIERS
Resolver Amplifier Systems are made 
for precision resolver applications 
where accuracy, isolation, 
and reliable operation under 
severe environmental conditions is 
paramount. Subminiature packaging 
techniques, preferred type tubes and 
quality components assure 
reliability, compactness and long 
life. Two basic system types are 
standard: a system connection 
employing summing resistors: the 
other, where the input signals are 
series summed with the compensating 
winding signal and fed to the grid 
of the high gain amplifier.

SERVO AMPLIFIERS
Dual Channel Servo-Amplifier, Type SEA 
4-310, is made for servo-systems using 
miniature two-phase servo motors.
Each amplifier channel is capable of accepting 
input error information, either 
in-phase or 90 degrees out of phase with the 
line of reference. Separate input 
terminals are provided for these inputs. 
For in-phase signals, the amplifier circuits 
provide the required 90 degrees phase 
shift for operation of the servo motor.
Hence, the motor fixed field can operate 
without external phasing capacitors. 
Tuning capacitors for motor control 
fields are provided as integral part of 
each amplifier for power factor correction.

99 Park Avenue, New York 16, New York
>w York, N. Y. • Milford, Conn • Commack, L. I., N. Y. • Hawthorne, Calif. •' White Plains, N. Y.

ri-ohm Corporation, Amityville, L I., New York. • Nuclear Science and Engineering Corporation, Pittsburgh, Pa.

0 SPECIALISTS IN POTENTIOMETERS • . SYNCHRO OVERLOAD TRANSFORMERS 
/O MECHANISMS • GYRO COMPONENTS « COMPUTERS • DIGITAL CONVERTERS 

FIRE CONTROL SYSTEMS • NAVIGATIONAL SYSTEMS
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STEPPING SWITCH

PRINTED CIRCUIT CONNECTOR

AN CONNECTOR

TAPER TAh RELAYS

CONNECTOR BLOCK-2000 CONNECTIONS
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A-MP TAPER BLOK

and cost

Pre-product ion
Send today for your copy of 
our brochure, AMP’s Creative 
Approach to Better Wiring.

Integrating Gyro
Extremely Small Size Unit

akcs the unit dir 
ithmetic systems.

Quantities are not available. It should be of special 
va ie in fire control systems and missile applications 
"here it can radically reduce space and weight re

laments. The Greenleaf Mfg. Co, Dept. ED, 7814 
Maplewood-Industrial Court, St. Louis, Mo.
C^CLE ED-70 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Cubic restrictions have brought about a 
whole new concept of wire termination. The AMP Taper 

Technique with AMP taper pins, tab re
ceptacles, blocks and modified miniature components will help 

you take full advantage of small wire, 
small insulation and small space for your wire terminations

AMP Trade-Mark Reg. U. S. Pat. Off. © AMP

B The HIG-3 Her-
i < . i >. .. ? I , -i 
i<p.■?1v t;r..

■ is a WOcy unit. P
• ' *' " iHI uiiuulni m<-

■ |।>><    ..... ।> । pi
. - '-’‘‘j ■ 1 1,1 " ’•

max. Input rate is 
2 radians per sec 

imd drift rate is 0.1 milliradians per sec. The com- 
l’lete unit has a 1" diam and is only a little more

AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa.
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada
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I The “Readix” utilizes over 50 basic commands to 
Live, by means of internally stored routines, any 
Iroblem which can be reduced to arithmetic. The 
Iterations of addition, subtraction, multiplication, 
livision, and square-root are performed by a single 
lommand. Alphabetical material can also be stored 
nd sorted.

Ease of programming is one of the features. The 
knit can modify its own instructions, permitting the 
perator to program complex operations with rela- 
nvely simple commands. Only one address is needed 
vith each command. An electric typewriter is pro
vided for data input and output, and automatic 
punch card machinées, photo-electric tape readers, 
nagnetic tape, or other data-handling equipment may 
Je adapted with little difficulty. J. B. Rea Co, Inc., 
Dept. ED, 1723 (’loverfield Blvd, Santa Monica. Calif.

The “Readix’’ is 
a decimal, serial, 
single-address ma- 

Ffo-x- chine with a mag
netic storage capa
city of 4000 words. 

MH Each word consists
^M if 10 decimal die its

H with sign, or two
rj commands, com

plete with a d - 
dresses. Use of the 
decimal system 

compatible with standard
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YOUR CHOICE OF COMPUTER

NEW RCA TRANSISTOR RCA-2N104

service. It utihzes an insulated metal enve-

2N 04 features ow base-lead resistance

NEW RCA MULTIPLIER PHOTOTUBES

Voltage Supply
Regulates Line Within O.O1 %

The Model 2004A Regu
lated Voltage Supply fea
tures high stability, com
pact size, and a wide 
range of test potentials. 
Line regulation is within 
0.01%; output is 0 to 1 
ma. Six taps of 500v, 
250v, lOOv, 50v, 25v, and 
lOv are furnished, accu
rate within 2%. In addi
tion, the potential can be

continuously varied from 5v to 500v.
A polarity switch is provided, so that the test 

voltage can be either positive or negative. Also 
included is a zero-output switch, permitting con
nections to be made while the instrument is on, 
and facilitating the timing of measurements.

The supply is used with this firm’s Electro
meter equipment in measuring ultra-high resis
tance, furnishing excitation voltage to photocells 
and ion chambers, and supplying a buck-out 
potential for precise voltage measurements by 
the null method. It is also useful separately as 
a test potential in checking d-c amplifier gains 
and in calibrating meters. Keithley Instruments, 
Dept. ED, 3868 Carnegie Ave., Cleveland, Ohio.
CIRCLE ED-72 ON READER’S SERVICE CARD FOR MORE DATA

(FOR HEADLIGHT DIMMER SERVICE)

Having instantaneous response to light, RCA-
6328 and 6472 are your answer for ‘road-
proved” multiplier phototubes that meet the
exacting timing requirements of headlight
control. Both tubes have high luminous sensi
tivity—for operation with amplifiers of rela-
tively low input impedance. Both combine

(FOR LOW-POWER AF SERVICE)

Hermetically sealed type for low-power af
service . . . features extreme stability and
excellent uniformity of characteristics—
initially and during life.
This new germanium alloy-junction transistor
(p n-p) type is intended for low-power af

lope and a lineotetrar 3 pin base. Maximum
noise factor—only 12 db. The design of the

which minimizes ohmic losses, improves

stability with long life. Identical in character-
istics to the 6328, RCA 6472 is built with
flexible leads—for use in printed circuits.

TUBES RCA-5915, 5963, 5964,
5965, 6197, 6211... Dependable
performance, a must in computer appli-

Well-suite 
tions up t 
power tu! 
tages—as 
tiers or fr 
approx. 2 
amplifier 
dissipatic 
approx, 
plate dis;

Socket-Hole Punch
Makes “D” Shaped Hole

EAST_

MIDW

WEST

cLECTF

CIRCLE ED-74 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • April 1955

For tech 
tube ty[ 
RCA, Ci 
Harrison 
sentativ

cations, is accomplished in these six
RCA tubes—by using production con
trols correlated with typical electronic
computer conditions. RCA computer
tubes feature controlled cutoff for
switching applications, low-grid current
for applications utilizing high values of
grid resistance, high zero-bias plate
current, special cathode material to
minimize interface, and low leakage

frequency response, and insures high input
circuit efficiency. In a common-emitter cir-
cuit, the 2N104 has a collection-to-base
current amplification ratio of 44, a matched-
impedance, low-frequency power gam of
40 db, and a collector-to-emitter alpha fre
quency cutoff of 700 kc

CIRCLE ED-73 ON READER'S SERVICE CARD FOR MORE DATA

This “D” shaped radio chassis 
punch is designed to facilitate 
the punching of holes for mount
ing miniature sockets having a flat 
on their shanks. Sockets mounted 
in this manner cannot twist in 
the chassis and may be located 
in any convenient position.

The use of the punch eliminates 
hand filing. It is screw-operated. 
The positive locating between

punch in die is achieved by means of locating 
flats on the drive screw. Clean, accurate holes 
can be obtained in less than a minute. It is 
made from high-grade tool steel and carefully 
heat treated for hardness. It is available in the 
1/2" size, complete with punch, die, drive screw, 
and nut.

“D” punch-and-die sets are also available for 
the hand-operated punch presses made by this 
company. Chase Manufacturing Co., Dept. ED, 
5008 W. Jefferson Blvd., Los Angeles 16, Calif.

NEW RCA STORAGE TUBE 
(FOR COMPUTER SYSTEMS)

Designed especially for use in binary
digital computer systems, this 3 inch 
storage tube is of the single-beam type, 
has electrostatic focus and deflection, 
and employs “redistribution writing” and 
“capacitance-discharge reading”. Out
standing design features of the tube 
include: a storage surface having rela
tively uniform secondary emission to pre
vent “bad spots” on which information can 
not be stored, a focused beam having an 
exceptionally small effective area includ
ing the fringe of low-density beam current 
and a well-defined boundary; and a sep
arate external connection for the collector 
to permit flexibility in circuit operation.

RCA HIGH-VOLTAGE THYRATRON 
(FOR DC POWER CONTROL AND 

LOAD-CIRCUIT PROTECTION)

Having a negative control characteristic, this high- 
voltage 3-electrode, mercury-vapor thyratron is pri
marily designed for de power-control applications, 
but is also useful in load-circuit protection. For 
example, in power-control application, three RCA- 
5563-A’s in a half-wave, 3-phase circuit can handle 
up to 45 kw—at a de output voltage up to about 9500 
volts. Six of these tubes in a series, 3-phase circuit 
can handle up to 143 kw at a de output voltage up to 
19,000 volts (approx.). In protection applications, the 
5563 A may be operated as a grid-controlled rectifier 
to remove the de load voltage by blocking action of 
the grid, or as an electronic switch across the rectifier 
output for instant removal of the load voltage in case 
of a load fault.

ELECTRON TOBES-SEMICONDUCTOR DEVICES—BATTERIES — 
TEST EQUIPMENT—ELECTRONIC COMPONENTS

64



The null detector

¿794

or call your RCA Repre
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Have you returned your subscription 
renewal and qualification form?

See Page 96

The subminiature “(TL” 
series miniature relays are de- 

*4 ■ signed for application where 
B size, sensitivity, and low and
B I MB high temperatures are a ma
H FIB jor factor. These units are
B Fr ■ hermetically sealed and are
■ only 3/4" x 15 q6" x i-3/8";
B KB they weigh 1 oz.

Relays are available in spdt 
and dpdt, in contacting rat
ings to 5amp resistive at 28v 

d-c, 115v a-c, or 3amp inductive. They function 
over a wide temperature range, withstand vi
bration of 15g through 500cy, and withstand 
50g shock. Operational life is in excess of 1 
million cycles under lamp resistive load. Pacific 
Relays, Inc., Dept. ED, 6819 Melrose Ave., Los 
Angeles 38, Calif.

Capacitance Bridge 
Model C-10 has been 
added to the line of 
“Signa-Glow” instru
ments. It incorporates 
a newly designed visual 
null indicator consisting 
of a pair of glow lamps 

I which indicate both the 
degree and direction of 
unbalance at a glance, 

is sensitive over the entire

NEW 5" PROJECTION KINESCOPE 
(FOR CLOSED-CIRCUIT INDUSTRIAL TV)

Providing a clear, bright, projected picture about eight feet 
by six feet when used with a suitable reflective optical sys
tem, the RCA 5AZP4 is especially useful for closed-circuit 
industrial TV Contributing tu the brightness of the "audi
torium-size-’ picture of high-efficiency, aluminized screen 
having very good color stability under varying conditions of 
screen current, and an unusually high operating ultor voltage 
(40,000 volts max) for a tube of this type.

Harnson, 
sentative

EAST_ HUmboldt 5-3900 
744 Broad St.
Newark, N. J.

Whitehall 4-2900 
589 E. Illinois St.
Chicago 1 1, III.

.MAdison 9-3671 
420 S. San Pedro St. 
Los Angeles 1 3, Calif

Capacitance Bridge 
With Dual Null Indicator

CIRCLE ED-74 ON READER-SERVICE CARD FOR MORE INFORMATION
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range of lOmmfd to 200mfd.
The bridge is sufficiently compact to be held 

in the user’s hand. It includes a three-position 
range switch, and a 5-1/8" easy-to-read scale 
with large numerals and convenient scale divi
sions. The unit uses no batteries, and operates 
from 115v 60cy power.

The voltage across the capacitor under test 
is less than 18v a-c. The test terminals may be 
shorted indefinitely without damage to the 
instrument. Operation is shockproof. Industrial 
Development Laboratories, Inc., Dept. ED, 17 
Pollack Ave., Jersey City, N. J.
CIRCLE ED-75 ON READER’S SERVICE CARD FOR MORE DATA

For technical information, write—specifying 
tube types in which you are interested — to 
RCA. Commercial Engineering. Section DI8R

RCA “PENCIL” TUBES FOR UHF

Available in a choice of types tor uhf applications, RCA ' Pencil Tubes" are designed to have mini
mum transit time, low lead inductance, and low interelectrode capacitances. Features include small 
size, light weight low heater wattage, and good thermal stability RCA 6263 with external plate 
radiator is intended for rf power amplifier and oscillator services. 6264 is like the 6263 but is well- 
suited for frequency-multiplier service. Additional RCA Pencil Tubes”include 5674,5794,5876,6173.

RCA SMALL-SIZED UHF 
POWER TUBES

Well suited fur fixed and mobile uhf applica 
tions up to 47Û me, these unique twin beam 
power tubes offer designers unusual advan 
tages—as balanced push pull rf power ampli
fiers or frequency tripiers. RCA-6524 delivers 
approx. 20 watts (ICAS) in push pull class C 
amplifier service—at 462 me! Max plate 
dissipation: 25 w (ICAS) RCA 5894 delivers 
approx. 55 watts (CCS) at 470 me Max 
plate dissipation: 40 watts (CCS).

Relays
Sensitive Subminiatures



Terminal Blocks
Easily Assembled Sectional Units

1101

One-Piece Fastener cm

Acts as Vibration Dampener

ELECTRON ICSRADIO TELEVISIONLIGHTING ATOMIC ENERGY
CIRCLE ED-78 ON READER-SERVICE CARD FOR MORE INFORMATION C
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For the complete story of Reliable 
Tubes and Technical Data on all Reli
able Tube Types write to Dept. D22P.

atu 
me

me 
tio

po 
tii 
hit 
Di

Sylvania Electric Producta Inc. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., St. Catherine St.

Montreal, P. Q.

Chances are your eye can’t tell 
’ * which of the above “look alikes” 

is the Reliable Tube. There’s more to 
the Reliable Tube than meets the eye!

Completely new manufacturing con
trols and testing concepts are the im
portant factors which qualify Sylvania 
Reliable Tubes for military and com
mercial application under severe envi
ronmental conditions. What are these 
new Sylvania controls and concepts? 
Is there complete control of raw 
materials and processing?
Even before reliable-tube assembly be
gins all materials and parts, except the 
glass, are produced in Sylvania plants 
under new reliable-tube standards. 
Sylvania mines its own mica in Brazil; 
mixes its own emissive and insulating 
coatings in Towanda, Pennsylvania; 
stamps out metal and wire tube parts in 
Warren, Pennsylvania. At every stage 
Sylvania maintains extra high standards 
of material acceptance.
What are the Sylvania “extras” which 
help build in greater reliability?
Here, the experienced eye may detect a 

few of the “extras” built into Sylvania 
reliable tubes: the extra mica to protect 
elements from getter deposits; extra 
heavy leads to produce stronger welds; 
mica coating that reduces leakage. In 
every step of design, Sylvania improve
ments help assure greater reliability.
How do Sylvania's production 
techniques assure reliability?
Through complete process control! From 
the simplest product-handling detail to 
sweeping innovations in tube manufac
turing methods . . . quality control is an 
integral part of production. Process 
sample inspection is performed at each 
step throughout the manufacturing 
process to strict standards. Facilities 
with a 300,000-tube capacity are avail
able for tube stabilization and inopera
tives’ control.
How do Sylvania tests assure 
reliability?
One of every three people engaged in the 
manufacture of reliable tubes is an in
spector or tester. From 100% visual 
inspection of cathodes to destructive 
shock tests, Sylvania reliable tubes meet 

the tightest specifications. Character
istics are maintained close to design 
center by statistical control. Stability 
during life is measured carefully under 
improved life testing specifications.

Every tube lot is sampled and ap
proved under a combined Acceptance 
Quality Level of 1 %. The Acceptance 
Quality Level specified is the best known 
measure of tube reliability.
What are Sylvania's Reliable Tube 
facilities?
Sylvania’s new Burlington, Jowa, plant 
is designed, built, and operated for the 
production of reliable tubes exclusively. 
Every step of production is planned to 
incorporate new reliable-tube manu
facturing techniques.
Which are the available Sylvania 
Reliable Tube Types?
Sylvania offers a complete line of reliable 
and ruggedized tubes for military as 
well as commercial application.

* SYLVANIA

Series N “Alpha Blocks” 
are sectionalized, easily 
hand-assembled, terminal 
blocks designed to provide 
a variety of combinations 
with only five major inter
changeable parts. Blocks 
having from one to 100 or 
more terminal pairs, with 
or without insulating bar
riers, can be made from 
a small box of parts. Any

combination of single circuits and distribution strips 
can be assembled on the spot.

Dovetail lugs and slots for joining units are located 
in the base of terminal blocks, insulating barriers, 
and end pieces to give automatic self-alignment and 
strong mechanical connection upon assembly. Dove
tail slots are tapered slightly to provide a light press 
fit between units. Clear plastic insulating covers 
snap over blocks and fit snugly between insulating 
barriers.

Mounted dimensions are: blocks, 1-1/2" x 11/16" 
x 17/32" high; barriers, 1-3/4" x 5/32" x 1-1/8" 
high; ends, 1-3/4" x 21/32" x 1-1/8" high. The 
blocks are conservatively rated at 50amp, 750v. Alpha 
Electrical Products Co., Dept. ED, P. 0. Box 202, 
Little Rock, Ark.
CIRCLE ED-79 ON READER-SERVICE CARD FOR MORE INFORMATION

Expanding rubber pro
vides a sturdy, locking mech
anism for the multi-function 
“Vibrex” Fastener. The use 
of rubber results in a combi
nation quick-action fastener 
and vibration isolator. Float
ing the assembly in live rub
ber, the fastener effectively 
suppresses noise, rattles, and
vibration.

The unit 
plastic, and 
composition

locks in metal 
even glass or 

board. It con-
sists of a single unit, requires no separate receiver, 
and locks in a plain hole. It is water, dust, and pres
sure proof. A simple half turn either locks or disen
gages it. It is made in a variety of types, including 
latches for cabinet doors and drawers. The General 
Tire & Rubber Co., Industrial Products Div., Dept. 
ED, Wabash, Ind.
CIRCLE ED-80 ON READER-SERVICE CARD FOR MORE INFORMATION
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time: 8e,y. Stability: 5% zero drift full scale at am
bient. Gain variation: 20% of full scale at ambient. 
Dimensions: 1-7/8" x 2-3/4" x 3-3/4". Libraseope, 
Inc.. Dept. ED, 808 Western Ave., Glendale, Calif.
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VULCANIZED FIBRE CO
WILMINGTON 99. DELAWARE

Features High Efficiency
The “Constrained

Magnetic Amplifier
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Bridge Magnetic 
Amplifier features 
high power effi
ciency, low quies
cent power con
sumption, and 
freedom from zero 
drift due to change 
in rectifier charac
teristics. The unit

is especially suitable for the control of large power 
devices where efficiency and stand-by power consider
ations are paramount. It is also applicable to instru
ment servo applications where close packaging re- 
quires minimum size and where unit force cooling is 
not possible.

Efficiencies up to 90% are possible for response 
lags of a few cycles of the power frequency. Bias cur
rent is not needed in this system, and, hence, further 
stability is achieved.

Specifications of the Model 505-1, a typical unit, 
include: Power requirements: 115v, 400ey. Consump
tion: stand-by, Iw; full output, 3.5w. Input voltage: 
d-c, 0-lv, or pulsating; a-c, 0-1 v, phase angle 60 
leading. Input impedance: 10,000 ohms. Nominal

prices down! Keep quality up! BUT HOW?”

Upset Pins
Variety of Styles for Contacts
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This firm pro
duces upset pins 
to precise dimen
sions and in uni
form temper, at 
low cost. The pins 
have found wide 
application in the

electrical contact field. The basic designs illustrated 
ran be varied to suit individual requirements.

Pins are available in all workable metals, in diame
ters from 0.010" to 0.090", on straight wires or on 
formed wires. Headsand flanges are rounded. Flanges 
<an be positioned to any specified distance from the 
^nd of the wire. Position of flanges can be held to 
close tolerance. Variation in the shape of the head 
L possible within limits. Art Wire & Stamping Co., 
I‘opt. ED, 227 High St., Newark, N. J.

CIRCLE ED-82 ON READER-SERVICE CARD FOR MORE INFORMATION 
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With the many materials now available, and new ones coming on the scene, how 
can a designer be sure he’s got the right answer?

Here’s one way. Work with a company that has an exceptionally broad line of 
basic engineering materials, plus the research facilities and production experience 
you need to support your decision.

NVF materials—Vulcanized Fibre, Phenolite Laminated Plastic, Metal-Clad 
Phenolite and Fibre, Peerless Insulation—are surprisingly adaptable. Each is 
manufactured in many forms, grades, and combinations, with various degrees of 
hardness, resilience, flexibility, insulating ability, dielectric strength, moisture 
resistance, and ease of fabrication. What they can do—to reduce costs and preserve 
product quality—has raised many a manufacturer’s eyebrows and profits!

NVF design assistance is complete. Our technical people can work with you while 
your project is in the head-scratching stage—make sure that you get exactly the 
right material or product for the specific job. But even more important, they stick 
with the project until it’s completed to your satisfaction.

NVF maintains complete facilities for machining and forming ready-to-use parts. 
This saves you operating steps and gives you 100% usable parts. Working with 
a single integrated supplier often turns red figures into black ones.

If you have a design problem, call on National. It’s the job of our engineering 
staff to discover ways and means of applying NVF materials to your difficult 
applications. Full details of our materials and services are yours without obligation.

Write for—
(1) 16 pg. Bulletin—full technical 
data—Vulcanized Fibre—Pheno
lite Laminated Plastic.
(2) 12 pg. Bulletin — Mechanize 
Your Wiring With Copper-Clad 
Phenolite. In Canada: National Fibre Company of Canada. Ltd. • Toronto 3, Ont.

>1 te national

Also Manufacturers of Peerless Insulation, Materials Handling Receptacles, Vul-Cot Wastebaskets and Texfile Bobbins.
CIRCLE ED-83 ON READER-SERVICE CARD FOR MORE INFORMATION



UNDER CUSTOMER-SPECIFIED TESTS, OSCILLOSCOPE POWER WAVE SHOWS TRANSFORMER WINDING TO BE FREE OF ANY EVIDENCE OF CORONA

CUSTOMER SPECIFICATION EXCERPT: “Satis
factory components shall he free of any 
evidence of corona when tested as in 
paragraph . .

Laminate
Epoxy-Paper

This new paper laminate kno\ n as 
Epinate is available in 1/32" to 1/2" 
thicknesses, 18" x 18" sheets.

Epinate successfully uses an epoxy 
binder in producing a high pressure 
paper laminate. It possesses greater 
mechanical strength than presently 
available paper laminates of electri
cal grade; has very low water ab
sorption and lower thermal expan
sion with four times the arc resistance 
of triple X; and has a high 60cy 
power factor with improved chemical 
resistance. American Printed Circuits 
Co., Dept. ED, Metuchen, N. J.
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Here is how G-E engineers developed an 
electronic transformer—virtually corona-free

General Electric engineers were asked 
to design and build an electronic trans
former— virtually corona-free — for use 
as a component on a commercial tele
vision transmitter. The design samples 
were successfully built and installed. 
Today, production models are giving 
reliable performance in a wide variety of 
high-voltage applications.
CUSTOMER REQUIRES MINIMUM CO
RONA LEVEL. As indicated in the above 
specification excerpt, this customer speci
fied a definite corona test on certain 
transformers in order to be assured of 
highest quality, maximum performance 
and dependability in his equipment.

By applying new design techniques to 
a standard G-E high-voltage electronic 
transformer, G-E engineers were able to 
build a unit which met the customer’s 
unusually stringent specifications.

SEVERE TEST OF CORONA LEVEL. 
Corona, if present, would have been 
evident as a superimposed high-frequency 
oscillation on the basic power wave as 
seen on an oscilloscope. Final recordings 
showed that all components tested were 
virtually free of any corona.

The oscilloscope was set to a sensitivity 
of 0.1 peak volts per inch, and had a 
uniform response up to 200 Kc.

With this customer-specified sensitivity 
setting, even extremely low ionization 
would have been detected. By requiring 
that there shall be “no evidence of 
corona” under these conditions, the cus
tomer was assured that his equipment 
would give maximum dependability.
SUBMIT YOUR TRANSFORMER DESIGN 
PROBLEM. This is just one example of 
the challenge G.E. will accept ... to de
sign and supply you with the electronic

transformers you need. Whether they be 
installed on commercial, industrial, or 
military equipment, G-E transformers 
will give you added reliability.

For additional information, simply con
tact your nearest G-E Apparatus Sales 
Office. General Electric Co., Schenectady

A moldable, high-strength, glass- 
reinforeed plastic sheeting “Scotch 
ply” is suited for parts requiring 
high structural strength. The new 
plastic, designed for mass production 
of reinforced plastic parts such as 
printed circuit boards, consists of one 
or more uncured (unhardened) mold 
able sheets of plastic, each of which 
is integrally reinforced with lineally 
aligned continuous glass filaments; 
the filaments reinforcing the sheets. 
Minnesota Mining & Manufacturing 
(’o., 900 Fouquier St., Dept. ED, St. 
Paul, Minn.
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RELY ON GENERAL ELECTRIC 
TO SUPPLY THE ELECTRONIC 

TRANSFORMER YOU NEED

All of these units are available

Amplistats
Anode Transformers 
Audio Transformers 
Charging Reactors 
Chokes
DC Filter Reactors

Filament Transformers 
Filter Reactors 

Plate Transformers 
Power Supplies 

Pulse Transformers 
Swinging Chokes

T^ogress Is Our Most Important Product

GENERAL Ä ELECTRIC
In any of these construction types:

Compound Filled Hermetically Sealed
Cast Permafil High Reactance
Core and Coil Permafil
Encapsulated Subminiature

Goose-neck

Fiberglas Sleeving 
Vinyl Coated

By adding silicone to the vinyl 
coated fibrous glass sleeving, a highly 
heat resistant and non-corrosive prod
uct is formed.

Known as Vinyl-Sil8000, the tough 
sleeving has increased electrical in
sulating properties. It meets class 
B-A-l tests of MIL-I-3190. Short t ime 
dielectric breakdown is 8000v mini
mum. Bentley, Harris Mfg. Co.. 
Dept. ED, Conshohocken, Pa.
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...made of magnesium

you can depend on DOW MAGNESIUM

Silicone Varnish 
increases Insulation Durability

n as 
1/2"

poxy 
'Sure 
^ater 
‘ntly 
etri- 

ab-
pan- 
ance 
60cy 
lieal 
mih

RD

, modified silicone dipping and 
im, egnating varnish, identified as 
S\ yd 1400 Varnish, substantially 
into ases the durability of electrical 
equipment insulated with Class B 
components. It combines good heat 
stabilitv with excellent bond strength■ . .
ami outstanding resistance to mois 
luri'. oil and solvents.

Tosis indicate that Sylkyd 1400 has 
an insulating life expectancy of 25 
lo 50 times that of good organic var
nishes at the Class B hottest temper
ature of 130°C. Dow Corning Corp, 
Dept. ED, Midland, Mich.
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Insulator
Highly Adhesive

Pl iobond is a mixture of a syn
thetic plastic resin and an elastomer, 
having good dielectric properties. As 
a coating, it has unusually high adhe
sive properties, is easy to apply, and 
has toughness and chip resistance.

Pl iobond films are oil resistant, and 
coils “doped” with Pliobond can be 
overcoated with microcrystalline wax
es or ceresin if desired, without en
countering softening. Chemical Div., 
Goodyear Tire & Rubber Co, Inc., 
Dept. ED, Akron 16, Ohio.

CIRCLE ED-101 ON READER-SERVICE CARD

Color TV Component 
Reactance Tube Oscillator

The MC-103C crystal-controlled rc- 
aetance tube oscillator is designed to 
synchronize the sub-carrier in color 
television receivers. All circuit ele
ments are mounted on the tube socket 
to make an extremely compact unit. 
It is easy to install and replace.

R-f output exceeds 20v rms and 
sensitivity is 200cy per volt minimum. 
Frequency deviation and phase drift 
as a function of temperature are ex- 
iirinely low. Midland Manufacturing 
* >, Dept. ED, 3155 Fiberglas Rd, 
Kansas City, Kans.

CIRCLE ED-102 ON READER-SERVICE CARD

Lightweight Cabinet for Electronic Brains

Here’s why you, too, should consider using Dow' Magnesium—
* It’s light in weight, actually the lightest of all structural metals.
* It has high strength and rigidity which permits simplifying your design 

for even further weight reduction.
* Excellent weldability and ease of forming are just two of the many plus 

values in fabricating magnesium.
Now is the time to get complete details. From design to production is a long 
trip—take the first step with the right metal! Investigate magnesium. Complete 
engineering and fabricating facilities are available at Dow’s Bay City 
Division as well as from other fabricators located throughout the country. 
THE DOW chemical company, Magnesium Sales Department MA 306E,’ 
Midland, Michigan.



TransitronLOOK

SILICON RECTIFIERS AND DIODES

Specifications and Ratings at 125°C

POWER SUPPLY TYPES
of out

CIRCLE

men

eliminate backlash

•equired. Johanson Manufacturingcapacitance
Glass Diodes Silicon Diodes Germanium Diodes Transistors Silicon Rectifiers

CIRCLE ED-50 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

They feature 
fingers which

ACTUAL 
SIZE

ACTUAL 
SIZE

nator and pulse 
Send for Bulletin

circuitry, 
TE-1308.

ACTUAL 
SIZE

stand: 
ing. 1 
Bostoi

unni 
indi
serv 
ab oi

Transitron’s silicon bonded 
diodes are specifically de
signed for high frequency 
and very fast switching ap
plications at high tempera
tures. They are particularly 
useful in detector, discrimi-

a high degree of stability and 
The materials used in the capa

Rated for 125°C operation, 
Transitron’s silicon rectifiers 
provide high power handling 
ability and reliability at high 
temperature. They are specif
ically designed for magnetic 
amplifier and power supply 
applications. Send for Bulle
tin TE-1321.

Corp., Dept. ED, Boonton, N. J.
CIRCLE ED-92 ON READER-SERVICE CARD FOR MORE INFORMATION

Peak Recurrent Inverse Voltage at full load 
Maximum Average Forward Current at full load

Transitron’s special engineering group is available to 
assist you with specific applications. Inquiries concern
ing your particular design problems are invited.

Capacitors
In Rugged, Miniature Styles

Transitron’s silicon junction 
diodes are characterized by 
superior forward conductance 
and reliable operation up to 
150°C. They are specifically 
designed for applications re
quiring extremely high 
inverse resistance at high 
temperatures. Send for Bulle
tin TE-1322.

an improved stop and double spring

citors are silver-plated brass and Pyrex glass. The 
contact surfaces of the rotor are rhodium plated 
for smooth action.

These capacitors also are available with Invar con
struction where a lower temperature coefficient of

Shaker System
Gives 100 lb over 40-3000cy

Operating frequency range 0-500 me Average Shunt Capacitance 0.8 uufd

This firm’s line 
of concentric high
ratio air capacitors 

a* has been extended
to include two 
smaller models. 
The new units fea
ture convenient 
ranges of capaci
tance; high Q; volt- 
a^e breakdown 
over 750v d-c; and 

a high degree of stability. The Type 1800 capacitor 
has a minimum of 0.6mmfd and a maximum of 
30mmfd.

Mechanically, the capacitors have the advantage 
of being miniature in size and rugged in construction.

The “68” EU 
t r o d y n a m it 
Shaker-System, for 
vibration - b

. assemblies .mù
components, is ca- 

■■ pable of develop-I ■ Jng jpg p, pea],
£ ___ force output over

the 40cy to 3000cy 
range, and dis

placement amplitudes in excess 0.4" peak-to-peak in the 
5cy to 40cy range.

A new flexure system insures truly linear motion 
of the armature. Another feature is a built-in cali
brated velocity signal generator for monitoring the 
amplitude of vibratory motion. Controls, indicators, 
and power for operation are all contained in a single 
unit, housed in a standard relay rack cabinet. Panel 
space is also provided so that accessories for monitor
ing vibratory levels and performing automatic cycling 
tests required in many MIL and JAN specifications 
may be added. The Calidyne Co., Dept. ED, 120 
Cross St., Winchester, Mass.
CIRCLE ED-91 ON READER-SERVICE CARD FOR MORE INFORMATION

SILICON POWER RECTIFIERS

MAGNETIC AMPLIFIER TYPES

TYPE
P.I.V.* 
(volts)

Ide** 
(ma) TYPE

P.I.V.* 
(volts)

Ide** 
(ma)

1N341 400 400 1N332 400 400
1N343 300 400 1N334 300 400
1N345 200 400 1N336 200 400
1N347 100 1000 1N338 100 1000

SILICON JUNCTION DIODES

TYPE

Forward 
Current at 
+ 1 V(ma)

Inverse Current 
at Specified 
Voltage (ua)

Maximum 
Working 
Voltage 
(volts)

at 25e C at125°C
1N137A 3 .03 at 20V . —- 36
1N138A 5 .01 at 10V 18
1N137B 20 .03 at 20V 5 at 20V 36
1N138B 40 .01 at 10V 2 at 10V 18
1N350 20 .03 at 60V 5 at 60V 70
1N351 8 .03 at 100V 5 at 100V 120
1N352 5 .05 at 150V 10 at 150V 170
1N353 3 .10 at 200V 20 at 200V 225
1N354 1 .10 at 300V 20 at 300V 325

SILICON BONDED DIODES

TYPE
Forward 

Current at 
+1V (ma)

Inverse Current 
at Specified 
Voltage (ua)

Inverse 
Breakdown 

Voltage
S4 1 1 at 10V 15
S5 1 .1 at 10V 20
S6 4 .5 at 5V 10
S7 2 1 at 10V 20
S8 1 1 at 10V 10
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BAKELITE BRAND 
Plastics and Resins

peak 
over

con
i’ of 

ring

Analog-Digital Translator
Provides 50,000 Samples/Sec

0'%afc important 
to remember 
about these?

better than

Have you returned your subscription 
renewal and qualification form?

See Page 96

Bakelite has long been especially 
identified with the steady growth of 
electronics. Almost historically classic 
are the panels, knobs and dials of early 
home radios made of Bakelite Brand

0.1% accuracy. Resolution 
is 0.0Iv over the entire 

■ range. The output of an 
exceptionally stable 500v 
supply, referenced against 
a self-contained standard 
cell, is attenuated to the 
level of the voltage under 

precision five-decade attenuator.

re

I hese are just three of countless mile
posts marking the closely parallel 
growth of two great industries—elec
tronics and plastics.

You’ll recognize the epoxy resin 
potted coil. The cellular polyethylene 
TV lead-in. The phenolic laminate 
printed circuit. Each typifies new proc
esses and materials that have wrought 
basic technological changes affecting 
the design, quality and cost of such

BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation QB3 30 East 42nd Street, New York 17, N. Y 
The term Bakelite and the Trefoil Symbol are registered trade-marks of UCC

CIRCLE ED-95 ON READER-SERVICE CARD FOR MORE INFORMATION

A two-range (lv-O-lv and 10v-0-10v) zero-center vac
uum tube voltmeter serves as both a sensitive null 
indicator and a calibrated deviation meter for ob
serving excursions of the voltage under measurement 
about its nominal value.

Input resistance is infinite at null and 2000 meg- 
ohms/volt of input when 0.005v off null. A third 
range of 500v-0-500v permits use of the unit as a con
ventional vtvm with 10 megohms input resistance.

Printed circuits and aluminum construction are 
med throughout. Dimensions are 10-1/2" x 13-3/4" 
v 14-1/4"; weight is 21 lb. John Fluke Mfg. Co., 
Dept. ED, 1111 W. Nickerson St., Seattle 99, Wash.
CIRCLE ED-94 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Phenolic Plastic . . . the first molded 
plastic radio cabinets.

But as electronics became truly com
plex and critical, Bakelite developed 
other basically new plastics that actual
ly became one with circuits themselves.

Today the number and variety in
clude not only Bakelite Brand Phenol
ics, but Styrenes, Vinyls, Polyethylenes, 
C-ll’s —and the even newer and ex
tremely versatile Epoxies, Fluorothenes, 
and Cellular Polyethylene.

What’s important to remember? Sim
ply that Bakelite’s leadership in plas
tics will continue to keep pace with the 
growth of the electronics industry — 
with still better plastics as needed.

For use with single or 
multiplexed sources of ana
log data, this “Datrac” 
Translator can provide 
50,000 digital samples per 
second. Every 20/xsec, or 
on demand, a programmed 
digit - by - digit encoding 
cycle starts over, indepen
dent of the previous code.

Translators are accurate
to zt0.05% on bipolar in

put voltages ranging from 20mv to 10,000v. A variety 
of output data codes are available, depending on the 
application. This translator is supplied complete with 
standard cell reference and is completely self-calibrat
ing. Epsco, Ine., Dept. ED, 588 Commonwealth Ave., 
Boston 15, Mass.
CIRCLE ED-93 ON READER-SERVICE CARD FOR MORE INFORMATION



Gas Phototube
Sensitive to Red

America, Dept.

The 6405/1610 gas photo
tube is designed for use in 
industrial applications criti
cal as to microphonics and 
sensitivity gradient. Among 
such applications are elec
tronic beverage - inspection 
equipment and ampul-inspec
tion equipment.

The spectral response of 
the tube is characterized by 
high sensitivity to red and 
near-infrared radiant energy. 
Because of its spectral re
sponse it is especially suit
able for use with an incan
descent light source. Dimen
sions are 1-1/8" diam (amx) 
x 3-11/16" seated length. 
Tube Div., Radio Corp, of 

ED, Harrison, N. J.
CIRCLE ED-84 ON READER’S SERVICE CARD FOR MORE DATA

R-F Power Amplifier
Compact for Airborne Use

The 865C is an ex
tremely sturdy and 
compact r-f power 
amplifier providing 
high dependability in 
performance and fea
turing outstanding 
design simplicity. De
signed primarily to 
extend the effective 
range of airborne tele
metering transmitters 
by substantially in
creasing their power 
output, it also may be 
used with other low- 
powered transmitters 
that are operating 

anywhere in the 215-235Mc band.
This amplifier is particularly adaptable to 

installations employing crystal-controlled phase- 
modulated transmitters of low power where con
siderations of space and weight are paramount. 
It will provide a minimum output of 25w to 35w 
to a 52 ohm load with a Iw to 3 w drive.

No blower is required with this design. It 
measures 8-1/2" x 3-1/4" x 4-3/4". Raymond 
Rosen Engineering Products, Inc. 32nd & Wal
nut Sts., Philadelphia 4, Pa.

G.E. MECHANIZED PRODUCTION 
AT LOWER COST...ASSURES

Both types offer high reliability at temperatures

J_ake a close look at the tran
sistor values G.E. now offers. 
Because production lines are 
now mechanized, these tran
sistors are made in less time 
at reduced cost. Machine 
methods today assure strictest 
adherence to the top quality 
standards demanded of all 
General Electric Germanium Products.

Mechanization results in CON
TROLLED CHARACTERISTICS, re
moving any inaccuracy on the part of 
the operator. Narrow limits are built 
into production transistors giving

a more uniform product.
In military and commercial 

applications these G-E tran
sistors offer precision quality, 
topmost reliability at mass
volume prices!

General Electric’s P-N-P 
junction transistor, 2N43 A, is 
the first to be written into Air 

Force specifications! MIL-T-25096 
(USAF) was actually written around this 
G-E product which was developed for the 
military. Now it serves an ever-increas
ing number of commercial as well as 
military applications.

HIGH

A ne 
factu 
elusi 
proce 
weld 
mak< 
life, 
mam

-

TYPICAL USES: Audio and Intercom Amplifiers, 
Servo Amplifiers, Carrier Current Amplifiers, 
Test Equipment, Fuel Gauges.

SPECIFICATIONS OF THE 2N43A 
and USAF 2N43A

Absolute Maximum Ratings:
Collector Voltage

(Referred to base) 
Collector Current 
Collector Dissipation 
Storage Temperature 
Collector Cutoff Current

(— 45 volts)

—45 volts
— 50 ma

150 mw 
100° C

— 10 microamps

DESIGN FEATURES:

STURDY CONSTRUCTION... meets critical 
military tests for shock, vibration, 
humidity, life.

SEALED JUNCTION ... contamination gases 
permanently eliminated!

HIGH POWER OUTPUT...case design makes 
possible a collector dissipation of 
150 mw.

HERMETIC SEAL... unaffected by moisture.

LONG LIFE__ no change in characteristics 
during life of equipment.

For p 
fiers; 
repea

Colle 
Colle 
Emitt 
Stora 
High

• Fc 
write 
nium

El EC
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MAKES TRANSISTORS AVAILABLE D-C Solenoids

CONTROLLED CHARACTERISTICS

HIGH FREQUENCY TRANSISTOR
CIRCLE ED-87 ON READER’S SERVICE CARD FOR MORE DATA

APPLICATIONS

SPECIFICATIONS

ELECTRICGENERAL
1955

Billet of germanium is removed from furnace, prior to 
cutting into enough tiny pellets for 2000 transistors.

• Achieving uniform characteristics in all 2000 
transistors—eliminating wasteful rejects.

• Making 2000 or more transistors from one 
rate-grown crystal.

For pulse and switching circuits, RF and IF ampli
fiers; high-frequency test equipment; telephone 
repeaters.

Collector Voltage (Referred to Base)
Collector Current
Emitter Current
Storage Temperature
High Frequency Gain at 2 me

15 V
20 ma

-20 ma
100° C.

13 db

This line of efficient 
i M I miniature d e solenoids is
I *1 suitable for many small

Im space applications. Some
U WeL*-» units weigh only1 Bl WT* Ll/2oz. Model A-205 (il- 
1B1 WJP lustrated) has a push-pull
■ 2W1 Wf capacity of 9oz with a
w 1/6" stroke; 7-l/2oz with

a 1/8" stroke; 6oz with a 
3/16" stroke, and 5oz with 

a 1/4" stroke West Coast Electrical Mfg. Corp, 
Dept. ED, 233 West 116th Pl, Los Angeles 61, 
Calif.

^ress Is Our Most Importent Product

• For further details on specifications and prices, 
write General Electric Co., Section X7445,Germa
nium Products, Electronics Park, Syracuse, N. Y.

Toroidal Inductors
Wide Variety Available

CIRCLE ED-86 ON READER-SERVICE CARD FOR MORE INFORMATION
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~ Originally designed to meet
I f the requirements of Air Force 
I / —Navy Aeronautical Stand

ard AN-3021, in conformity 
with specifications MIL-S

i 6745, these aircraft toggle
1 switches are available in 2-

an(^ 3-P0Shi°n models. They 
are 1-1/8" long x 5/8" wide 
x I -3/64" high. Arrow-Hart & 
liegeman Electric Co, Dept. 

ED, 103 Hawthorn St, Hartford 6, Conn.
CIRCLE ED-88 ON READER’S SERVICE CARD FOR MORE DATA

_A wide variety of standard 
'_______________an<l subminiature toroidal in-
\y ^^B\ ductors feature a standard
% % tolerance of ±1%, with fre-
Vy quency ranges up to 200kc

\ and inductance values up to 
50hy. They are available in 
stabilized and non-stabilized 

. types.
Subminiature toroidal in- 

yO’-Wy ductors include four types 
covering frequency ranges 

from 500cy 200kc with inductance values to 2hy. 
These are supplied cased or uncased. Freed 
Transformer Co, Inc, Dept. ED, 1713 Weirfield 
St, Brooklyn 27, N. Y.
CIRCLE ED-89 ON READER’S SERVICE CARD FOR MORE DATA

Toggle Switch
Meets Aircraft Specifications

A new, revolutionary manu
facturing technique, the ex
clusive G-E rate-growing 
process, coupled with the all
welded hermetic seal, now 
makes possible extra long 
life, and noticeably-reduced 
manufacturing costs by —



TRANSISTOR 8c

DIGITAL COMPUTER

TECHNIQUES

sig-

PHYSICISTS

CIRCLE ED-148 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE

Meter Controller
Control SystemsWill Actuate

counters, or complete

CIRCLE ED-147 ON READER-SERVICE CARD FOR MORE INFORMATION
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The application ot digital and transistor

ov

Digital computers
similar to the successful
Hughes airborne fire control

the information processing

control systems.

Contact arrangement: SPDT

(2.4 ma in 9000 ohm coil)

Max. Weight: 1 ounce

POSSIBLE APPLICATIONS
Automatic headlight dimmers
Radiosonde
Remote controlled toys

THIS BELAY WE’LL CALL THE TYPE
11 ANO EXPECT THAT IT WILL

PERFORM LIRE

maybe a little less, which would do a creditable job. (That’s it, in the 
middle.)

Employs Polaroid Principle

INPUT AND OUTPUT DEVICES
SPECIAL DISPL.AYS

MICROWAVE (IWt HITS

converted into an auto-
matic controller or monitor

titles

SIGMA INSTRUMENTS, INC.

VERY HIGH POWER MODULATORS
AND TRANSMITTERS

TRANSISTOR CIRCUITS

DIGITAL COMPUTING NETS
MAGNETIC DRUM AND CORE MEMORY

LOGICAL DESIGN
PROGRAMMING

cathode tube at a 1:1
ratio • •il

Camera film.

eontact meter movement which can beit ive-lockm

CIRCLE ED-149 ON READER-SERVICE CARD FOR MORE INFORMATION

in addition to conventional uses. The camera is de

having a a

Print area is 3 X 4"

There is a group around here, mostly with short hair or receding 
hairlines, who actually took schooling or read books and toss the above 
terms around believing they know what they mean. Some of these 
experts figured it would be fun to try to make a relay for around 75

We do have some good equipment around here. We know a little 
about compound dies with automatic feed, hopper-fed drilling and 
tapping, and maybe even something about “Automation." We think 
that we can produce this new little marvel in both large and small 
quantities for a real competitive price.

Min. Operate: 50 M.W.

Max. Contact load: 1 amp.
Coil values: up to 9000 ohms
Max. Size : x x Pin

We re not saying this relay is ready yet because we’re just now making 
a thousand of them with temporary tools. We’re not looking for orders 
until we get our tooling program finished and until we know more 
about when we can deliver. Our guess is along about late Spring or
early Summer.

If you would like to be informed about our progress and maybe 
get a sample, drop us a line, attention: Production Department, and 
we’ll see that you get an answer.

Since tbe President, bis crowfeatber collecting

brother, and tbe Sales ¿Manager are not

Involved In ibis venture. we ll eliminate from

tbe overhead tbe cost of keeping them around

bert when we figure tbe price.

Ml Pearl Street, So. Braintree, Boston 85, Mass

Oscilloscope Camera

This oscilloscope camera
delivers a permanent pho
tographically accurate rec
ord of single transients or 
identical repetitive phe
nomena that appear on the 
cathode-ray tube in the

applied to the
n 

design, development
and application oj

shortest possible time at 
ter they have occurred. It
records phenomena from a

Polaroid-Land

Some applications include sonic analysis, 1 V 
mil certification, and TV transmission quality control, 

signed to mount on any scope type electronic device
tube and a bezel measuring 5-5/8 OD.

It offers a single image per print of a high quality 
due largely to the special f/1.9 oscillo-anastigmat lens.

No focusing is required, nor is darkroom proeess
ing necessary. The camera is equipped with a No. 3
Alphax shutter having speeds of Isec to 1 lOOOsec.

. Commercial Cameras, Fair- 
rhild Camera and Instrument Corp., Dept. ED, Rob computers are being applied by the

bins Lane, Svosset, L. I., N. Y.
Ground Systems Department to

and computing functions of
large ground radar weapons

techniques to the problems of large ground
radar networks has created new positions

It will 

down, 

mum ! 
autom 
be fui

Size 
21b 5c 

nylon 

duty ; 
oxide 
tity oi 
for be 

cell, t 
turin< 

41. Ill

Almost any electrical in-
at all levels in the Ground Systems Depart-
ment. Engineers and physicists with experi

dicating or recording in ence in the fields listed, or with exceptional

strument can be quickly

using the Model 360 Me

ability, are invited to consider joining us.

ter Controller. Such quan 
as radiation, pH,

pressure, flow, strain, vi
bration, and voltage can be 
caused to actuate alarms,

closed-loop control systems
upon approaching or deviating from preset limits.

The unit features an improved, low-impedance, pos- 

placed in series with standard movements ot most 
indicating instruments or Esterline-Angus type re- 

Scientific and Engineering Staff

('orders with negligible effect on accuracy. Isolated 
dpdt output relay contacts, convenient terminals, a 
panel signal lamp, and all necessary circuits and ad
justments for a variety of automatic control applica
tions are provided. Daytronic Crp., Dept. ED, 216
South Mam St., Dayton 2, Ohio.

Culver City, Los Angeles County, California
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Counter
Both Adds and Subtracts

This type counter, which 
not only adds but sub
tracts, is practicable for 
many operations, including 
1 hose that require the main
taining of a set capacity, 
such as controlling flow of 
materials to machinery or 
conveyors, production and 
inventory, and control of 
physical capacity in areas.

It will count or subtract at a rate of 400cpm, up or 
down, in any sequence, one count per impulse, maxi
mum 999. It can be set at a predetermined figure to 
automatically shut off at zero. Special counters can 
be furnished to requirements.

Size is 6-1/2" x 3-1/2" x 6-1/2" high. Weight is 
21b 5oz. The unit has black letters on opaque white 
nylon plastic rolls. Electrical coils are intermittent 
duty; 6v to llOv a-c operation may be specified. Black 
oxide finish is standard, with other finishes on quan
tity orders. The unit mounts easily, usually vertically 
for best results. It can be actuated by photoelectric 
cell, tube, relay, or contact switch. Spencer Manufac
turing Co., Dept. ED. 3253 N. Cicero Ave., Chicago 
41, Ill.
CIRCLE ED-107 ON READER-SERVICE CARD FOR MORE INFORMATION
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Power Supply
With O.OO1 % Regulation

nal
US.

ORY

IES

The Model UHR-220 is 
a compact (7-1/2" wide x 
10" high) power supply 
for applications requiring 
ultra-high regulation, ex- 
t remely low ripple, and 
unusual stabilization un
der severe input line volt
age transients. The regu
lation of 0.001% applies 
over the entire operating 
range.

The unit shown is rated 
0-500v, 0-200ma; O.lmw

ripple; and 0.003% stabilization. Full rated maxi
mum current can be drawn at any output voltage 
irom a 105v to 125v line. The internal impedance is 
less than 0.01 ohm for low frequencies and d-c, and 
less than 0.1 ohm for frequencies as high as lOOkc.

A 0-150v, 0-5ma, bias supply with 0.05% stabiliza
tion and 0.002% ripple is available, in addition to 
two 6.3v unregulated a-c outputs of 5amp capacity. 
Krohn-Hite Instrument Co., Dept. ED, Cambridge 
29. Mass.
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One of the Many Outstanding Charntteristics 
DU MONT TYPE 6292 Multiplier Phototube
Stability — the ability of a multiplier phototube to operate over extended 
periods of time without appreciable change in output characteristics — 
is essential to reliable quantitative measurements and to high-quality 
flying-spot scanner applications, particularly those involving color 
signals. The stability of the Type 6292, achieved with silver-magnesium 
dynodes and a construction exclusive to Du Mont multiplier 
phototubes (see below) assures reproducible results without continual 
recalibration of equipment or, in the case of flying spot 
scanners, continual readjustment of video level.
Unparalleled stability, added to excellent sensitivity and cathode 
uniformity, very low dark current, and high signal to noise ratio 
makes the Type 6292 particularly well suited for those 
applications where quality of performance must not be compromised.

The unique Du Mont Dynode Structure
Note independent screen between photocathode and 
first dynode, which is brought out to a base pin. 
By varying the potential on the screen, optimum 
electron collection is achieved, greatly improving 
signal to noise ratio. Linear arrangement of box-type 
dynodes provides longest possible leakage paths 
between low- and high-voltage dynodes, greatly 
minimizing dark current and noise. This construction 
also provides effective shielding of electron stream, 
minimizing the effects of external fields.

Spectral Response 
Cathode Luminous Sensitivity

(at 210 V. 0 cps) 
between cathode and 
all other electrodes 

Anode Luminous Sensitivity 
105 v/stage; 0 cps 
145 v/stage; 0 cps

Current Amplication at: 
105 v/stage 
145 v/stage

Average Anode Current 
Peak Anode Current 
Tube Diameter
Seated Height to Center

of Window

duMont

of the

SPECIFICATIONS

60 /xA/lumen

13 A/lumen 
120 A/lumen

215,000
2,000,000
5 ma
25 ma

4-7/8 ± 3/16 in.

The performance features of the Type 6292 are 

representative of those of the entire line of 
Du Mont Multiplier phototubes, covering the 

entire range of sizes from %-inch to 16 inches. 
All are built to Du Mont's rigid specifications 
for quality, and are backed by the well known 

Du Mont guarantee. For full technical details on 

the Type 6292, or other Du Mont multiplier 

phototubes, write the Technical Sales Depart
ment, Allen B. DuMont Laboratories, Inc., 
2 Main Avenue, Passaic, N. J.

Technical Sales Department

ALLEN B. DU MONT LABORATORIES, INC
760 UOOMFIELO AVENUE. CLIFTON, NEW JERSEY

CIRCLE ED-109 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-108 ON READER-SERVICE CARD FOR MORE INFORMATION
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Computer Company of America, Division 
of Bruno-New York Industries Corp, also 
manufactures the IDA analog computers 
and accessories. Their usefulness in the field 
of dynamics has been proven over the years.

A complete line of standard computers, 
instruments and regulated power supplies is 
supplemented by the ability to design and 
manufacture specialized equipment for your 
particular applications. Your inquiries are 
invited.

HIGH RESOLUTION 
LABORATORY STANDARD 

DC VOLTMETERS
For most applications these rugged portable, self- 

contained nulling voltmeters replace a potentiometer, 
voltbox, galvanometer and standard cell combination. 
They are suitable for laboratory use, production line 
testing and field service.

Model LVM-5
Voltage Range: 0-100 Volts DC
Resolution: At least 50 microvolts between 0 and 1 volt

500 microvolts between 1 and 10 volts
5 millivolts between 10 and 100 volts 

Absolute Accuracy: ± 0.1% of reading
Input Impedance: Infinite at null

Model PVM-4
Voltage Range: 0-600 Volts DC
Resolution: At least 5 millivolts between 0 and 10 volts

50 millivolts between 10 and 600 volts 
Absolute Accuracy: ± 0.1% of reading 
Input Impedance: Infinite at null

The Model LVM-5 may also be used as a deflection 
potentiometer, a sensitive null indicator and a precision 
millimicroammeter. Write for catalog PL which describes 
these instruments completely. Address Dept. ED 4-D.

DIVISION OF BRUNO NEW YORK INDUSTRIES CORP

460 WEST 34TH STREET NEW YORK 1 , N Y

Traadband HF Power Meiers'
THE CHOICE OF ALL ARMED SERVICES 
FOR MICROWAVE POWER MEASUREMENTS

POWER: PULSE and CW—5pW to 5W average 

FREQUENCY J 20MC—10,000MC 
ACCURACY • 5 % Absolute at all ranges, r\wvi\MV i • frequencies, temperatures
............... INDICATIONS: Direct Reading
............... CALIBRATION: Compensates for All Variables 
...............R-F COMPONENTS: 3, 6, 10 and 20db Attenuators, 

Bolometer Mount and Elements, R-F Cable
•............ BOLOMETER: Broadband, High Overload Capacity 
...............PLUMBING: %" and %" 50-ohm Coaxial 
...............POWER SOURCE: 115VAC ±15%, 50-1000 cps 
...............CONSTRUCTION: Rugged, meets all JAN, MIL re

quirements
TYPICAL APPLICATIONS

Microwave Links . . . Television . . . Communications . . . 
Radar... Telemetering_ _ _ Signal Generators ...

Laboratory Standards.
Write for descriptive literature to Department ED 4-M

Bruno-New York Industries Corporation
DESIGNERS AND MANUFACTURERS OF ELECTRONIC EQUIPMENT

dAO Wh STOPPT NEW YORK 1

Power Supply
High-Current, High-Voltage Design

wave tube, the unit can

ggM The Model 306 
I regulated d-c pow-
I er supply is de-
I signed to deliver
I high-current, high-

voltage power for 
'S'S micro wave and

nuclear appliea- 
tions. It features 

—high stability and 
” regulation. Origi

nally developed to 
supply a traveling 

easily be adapted to other
microwave applications within its range.

Output current is 25-60ma. It will deliver 2950- 
3750v d-c output voltage, ungrounded, with less than 
±0.5% regulation and 50mv ripple. Bias range is 
0-150v d-c at lOma, max. Ambient temperatures from 
0-50°C will not adversely affect its performance.

Furnished for rack or table mounting, the instru
ment will operate on 105-125v, single-phase power, 
60cy or 400cy. The 4-1/2" diam meters (0-5kv and 
0-100ma) monitor the output. The case measures 14" 
x 19" x 17-1/2"; weight is 701b. Allied Engineering 
Div., Allied International, Inc., Dept. ED, South 
Norwalk, Conn.
CIRCLE ED-156 ON READER-SERVICE CARD FOR MORE INFORMATION

Tube Holders
Withstand 5G at 5OOcy

These vertical submini
ature tube holders are 
especially designed for 
application in printed 
circuitry and similar lim
ited-space conditions 
where it is necessary to 
hold tubes and compo
nents securely. Developed 
to meet severe shock and 
vibration problems in
curred in guided missile 
design, they will hold

tubes up to 5G vibration at 500cy.
The holders are made in the basic component

holder cross section with a mounting tab at right 
angles to the axis of the component, and are available 
for 0.375" and 0.500" diameters. They are made of 
irridite-dipped cadmium-plated spring steel (per 
MIL Spec QQ-P-416-B-II) for military use, or com
mercial finish for general industrial use. Atlas E-E 
Corp., Dept. ED, Bedford Airport, Bedford, Mass.
CIRCLE ED-157 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • April 1955

Con 
mer 
cow 
per 
able 
folk

EAST

G. M. 
PAS t

CIRCL

elect
CIRCLE ED-155 ON READER-SERVICE CARD FOR MORE INFORMATION

76



1 306

J ])OW- 

is de 
le liver 
high

er for 
and 

>plica- 
atures 
y and 
Origi- 
oed to 
veling 
other

2950 
s than 

nge is 
s from 
:e.
mstru- 
power, 
v and 
es 14" 
eering 
South

MATION

b mini
’s are 
d for 
Tinted 
ir lim- 
it ions 
ary to 
•ompo- 
eloped 
jk and 
is in
missile 

hold

•onent- 
, right 
ailable 
ade of

(per 
r com-
is E-E 

Mass.

MATION 

¡1 1955

\ CONTROLLED 
STEPPING

GIANNINI

ROTOSTEPPERS 
provide...

Controlled shaft rotation in 2° incre
ments through 360° in both cw and 
ccw direction. Rates up to 60 steps 
per second. Standard models avail
able with any combination of the 
following features...

Weight: from 0.8 
to 1.2 pounds.

Size: 2.62" diameter 
x 2.25" long to 

3.88" long, depend
ing on model.
Shaft output 

torque 
14 in. ozs

G. M. GIANNINI & CO., INC. 
PASADENA 1, CALIFORNIA

CIRCLE ED-114 ON READER-SERVICE CARD

The Model 154 
Linear Displace
ment Transducer, 
a variable reluc
tance pickup, is 
completely free 
from changes in 
scale factor with 
variations in fre
quency, excitation 
voltage, and tem
perature — over 

wide ranges of these parameters. Thus a highly linear 
relationship between armature displacement and out
put voltage is produced for displacements.

The unit is designed for application in industrial 
automation as an electronic gage, monitor, and con
trol system sensor. It is ruggedly packaged and is 
offered in a military design for use in pressure trans
ducers and accelerometers for aircraft and missiles.

It operates from excitation voltages of 28v to 115v 
50-600cy; output voltage is a function of input vol
tage and ranges from maximums of 3v for 28v input 
to 30v for 115v input. This high output voltage pre
cludes the need for intermediate amplification in 
some applications. Operational temperatures from 
— 65° to 4-165°F produce less than 0.55% change in 
scale factor over this entire range. Changes in excita
tion frequency of 100% (about 400cy), i.e. from 
200cy to 600cy produce less than 0.2% change in 
scale factor over the entire range.

Output voltage is linear with armature transla
tional displacement from 0 to 0.12", with 0.25% 
accuracy, and from 0 to 0.25", with 0.50% accuracy. 
The output can be symmetrical about a zero position 
or in one direction. General Cybernetics Associates, 
Dept. ED, P. O. Box 987, Beverly Hills, Calif.
CIRCLE ED-115 ON READER-SERVICE CARD FOR MORE INFORMATION

Wrench
Handles Variety of Nuts, Bolts

The new “Inca 
Quickie” Wrench is 
made of high tensile 
strength alloys and

accommodates 95% of all nuts and bolts up to 19/32" 
wide, in 10 different sizes. The small head enables 
the user to use this wrench in inaccessible areas, 
such as over shafts, and on very small objects.

The handle is made of solid metal in order to pro
vide support, and wrenches are nickel and chrome 
plated. Overall size is 4" long x 1" wide, and weight
is only 2-1/2 oz. The J. E. S. Co., Dept. ED, 111-49 
Lefferts Blvd., South Ozone Park 20, L. I.. N. Y.
CIRCLE ED-116 ON READER-SERVICE CARD FOR MORE INFORMATION
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CIRCLE ED-117 ON READER-SERVICE CARD FOR MORE INFORMATION

Prevent future failures TODAY by calling I.E.R.C. or a convenient
I.E.R.C. engineering representative nearest you!

WRITE FOR LITERATURE 
177 W Magnali! Boulevard 

Burkank, California

THE MORT REED CO. 
Rochostor New York
B. B. TAVIOR CO. 

RmkviU« Centre. N.Y 
THOMSON ENG SERVICE 

fort Worth, Tosas

CONTACT THESE 1E R C 
ENGINEERING REPRI MNTATIVES.

HOU IDA Y HATHAWAY, INC 
Cambridge, Meet.
WILLIAM JONES 

Baltimore. Merylend

I.E.R.C.’s research, design, development and manufacturing 
facilities are saving time and money —speeding "top level” 

projects into production for many leading electronic 
equipment firms.

I.E.R.C. has the best answers 
to your equipment failures 

due to tube heat and vibration!

For these achievements, I.E R.C. is recognized as the finest 
source for effectively solving electron tube heat and 

vibration problems —the major cause of short tube life and 
other heat-vibration affected failures in electronic and 

electro-mechanical equipment.

MAGNUSON ASSOCIATES 
Chicago Illinois 

G. $. MARSHALL CO. 
Pasndcna California 
G. S MARSHALL CO. 
Rod-rood City, Calif

research * design * development * prototypes * manufacturing



TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN

ELECTRONIC SYSTEMS
ELECTRONIC SYSTEMS ENGINEERS, to create guidance system design for mis
sile control applications, will find unequalled career opportunities within the 
advanced Convair Engineering Department now. These opportunities include 
rhe development and application of data utilization systems for control purposes. 
Techniques currently under consideration consist of digital and analogue compu
tation, cw and pulse transmission, analogue to digital to analogue conversion, 
and frequency and phase measurements. Engineers who apply should have a 
minimum of five years experience including circuit and system design from VLF 
through EHF. In addition, a strong theoretical background in circuit analysis, 
control or servo theory, plus a good foundation in physics is desirable.

CONVAIR offers you an imaginative, explorative, energetic engineering depart
ment ... truly the engineer's” engineering department to challenge your mind, 
your skills, your abilities in solving the complex problems of vital, new, long- 
range programs. You will find salaries, facilities, engineering policies, educational 
opportunities and personal advantages excellent.

SMOG-FREE SAN DIEGO, lovely, sunny city on the coast of Southern California, 
offers you and your family a wonderful, new way of life... a way of life judged by 
most as the Nation's finest for climate, natural beauty and easy (indoor-outdoor) 
living. Housing is plentiful and reasonable.

Generous travel allowances to engineers who are accepted. Write at once 
enclosing full resume to:

H T. Brooks, Engineering Personnel, Dept. 1004

CONVAIR
A Division of General Dynamics Corporation

3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA
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Delay Lines 
In 1-6/<sec Periods

This series of 
Miniature Distrib
uted Constant De
lay Lines is espe
cially suited for 
use in delaying 
trigger tubes or 
blocking oscilla
tors, pulse width 

discrimination, and main other applications. Each 
unit can be sturdily mounted to withstand all rigid 
vibration and shock requirements of Specification 
MIL-T-27. They also meet this specficat ion’s require
ments for humidity, temperature cycling, etc.

At an impedance level of 500 ohms, the units are 
available in 1, 2, 4 and 6jttsec time delay. Unusually 
short rise times of 0.1, 0.15, 0.25, and 0.3/xsec ac
company attenuations from 0.416db to 3.208db. The 
units can withstand a maximum d-c pulse voltage of 
700v and a maximum operating temperature of 125°C 
without breaking down.

These lines are a standard 4-1/16" long, height 
varying from 1-5/6" to 2-9/16", width from 5/8" 
to 1-9/32". Each unit comes with mounting feet or 
studs for bolting to chassis. PC A Electronics Ine., 
Dept. ED. 2180 Colorado Ave., Santa Monica, Calif.

CIRCLE ED-11 8 ON READER-SERVICE CARD FOR MORE INFORMATION

Have you returned your subscription 
renewal and qualification form?

See Page 96

Diode Clips
For O.O75-O.O8O" diam Shafts

Three types of diode 
clips have been made 
available, capable of hold
ing crystal diodes with 
shaft diameters of 0.075" 
to 0.080". Model No. 9000 
is designed for front 
panel mounting and Mod
el No. X9000 is for front 
panel mounting with a

blind hole for dip solder application. Model No. 
9020 is for rear-of-panel connections. Each model of 
terminal clip is available for standard terminal board 
thicknesses, or to specifications.

Silver plate on half-hard brass assures good contact 
i resistance. Mechanically, the clips retain excellent 

grip after multiple insertions. They are available 
from stock separately, or mounted per specifications. 
Lerco Div., Lynn-Deatrick, Ine.. Dept. ED, 501 S. 
Varney, Burbank, Calif.

CIRCLE ED-119 ON READER-SERVICE CARD FOR MORE INFORMATION

STUCK?
When the 

going is heavy 
turn your 
problems 
over to

US

Ram is a Job Shop type opera
tion, producing small and 
medium quantities of Devices, 
Components and Instruments 
at low cost.

Here’s what RAM can do for 
you :

1.

2.

3.

4.

Produce an item to your 
print or from sample.

Develop and produce an 
item to meet your perform
ance specifications.

Prepare specifications, de
velop and produce an item 
to meet a functional require
ment.

Redesign an existing item to 
meet new requirements, such 
as weight reduction, minia
turization, lower production 
cost, longer useful life.

Specialists in
ELECTRICAL

ELECTRO-MECHANICAL 
THERMAL-ELECTRICAL 

ELECTRONIC ITEMS

Send your specifications 
for quotations.

RAÍTimETÊRpNc
Founded 1936

1108 Hilton Road, Ferndale 
DETROIT 20, MICHIGAN

Brochure on request
CIRCLE ED-120 ON READER-SERVICE CARO

ment of 
ances w 

Radio s 
ducted, 

sories \ 

wave, 
may bi 

peak vi 
The un 

quency
Field 

studies, 

are a f 

ment u 

nents. 
a-c, sin: 

lOOOcy. 
6644 Si

CIRCLE El

Thes 
for re 

models 
digits, 

automi 
point, 
is 1 di 

lsec. 1 

elect» k
The

agains 
x 19" 
Dept.

10, ( a

CIRCLE I 

ELECTELECTRONIC DESIGN • April 1955



Measures Signals and Interference
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Digital Voltmeters
Includes Moving Decimal Point

Engineers, physicists and mathematicians 
interested in challenging California careers, 

contact Mac McKeague, Personnel Director.

Life Expectancy-. Function of lead current.
For 13 digit unit @ 2 ma per brush, life approx 
5x10* breaks or makes at approx. 120 rpm.

Flexibility in Application
Versatility in design...

packaged 
analog-digital

converters
Shaft Position to Digital Converters features 
reliability, long life, non-ambiguity and speed 
makes these converters ideal for computers or 
data handling systems where serial read-out is 
preferred. Librascope converters transmit infor
mation at almost any rate desired up to 1 me and 
in some cases above, and may be multiple time
shared. holding extra circuitry to a minimum. 
All units quickly adjustable, syncro-mounted. 
Available in Binary, Gray code or Binary deci
mal code as shown in chart below. Special units 
may be designed to your order.

Write jor catalog information.

These “Automatic Digital Voltmeters” are designed 
for reliability, flexibility, and precision. Standard 
models are available ranging from tw’o to five in-line 
digits, in voltage ranges from Imw to lOOOv, with 
automatic ranging indicated by a moving decimal 
point. Input impedance is 1000 megohms, accuracy 
is 1 digit, and average time for reading is less than 
lsec. Models may be specified to operate printers, 
electric typewriters, or IBM punches.

The voltmeters use only 10 vacuum tubes control
ling stepping switches to balance input voltage 
against a reference. The entire package fits in a 7" 
x 19 standard rack and panel. Electro Instruments, 
Dep’. ED, Box S, Old San Diego Sta., San Diego 
10, ( alif.
CIRCLE ED-123 ON READER-SERVICE CARD FOR MORE INFORMATION 
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— The NM-30A-Ra- 
di,. Interference

IIP* Field Intensity
* - is a prei i

sion-made equip
ment for the ac
curate measure

ment of field intensities of signals and r-f disturb
ances within the frequency range of 20Mc to 400Mc. 
Radio signals or interference, either radiated or con
ducted, may be measured through the use of acces
sories which are available for the equipment. Sine 
wave, pulsed r-f, and impulsive and random noise 
may be readily measured. Average, quasi-peak, or 
peak values of complex waveforms can be selected. 
The unit may also be used as a two-terminal fre
quency selective voltmeter.

Field intensity surveys, antenna radiation pattern 
studies, and interference location and measurement 
are a few of the many uses of the unit. The equip
ment uses printed circuits and miniaturized compo
nents. It operates from either 105-125v or 210-250v 
a-c, single phase, at any frequency between 50cy and 
lOOOey. Stoddart Aircraft Radio Co., Inc., Dept. ED, 
6644 Santa Monica Blvd., Hollywood 38, Calif.
CIRCLE ED-122 ON READER-SERVICE CARD FOR MORE INFORMATION

FEATURES

May be time shared

Syncro-mounted

Unique, staggered double 
brush pick off system.

Associated circuitry can be 
designed to fit your 
data-handlmg problems.

Analog-digital or digital 
analog operation

Reads out serially into 
relays or single or multiple 
scan matrices.

Precision gearing
Shaft Speed: 120 rpm continuous
Operating temp: -55' C to -|-75" C
Shock and Vibration, up to 15 G, 5 to 500 cps

CODE model' RESOLUTION PER 
INPUT SHAFT REV.

RESOLUTION
OVER FULL RANGE

1 DIMENSIONS
I DIAMETER X LENGTH

BINARY

7 digit 128 1 part in 128 2"x2%"
13 digit 128 1 part in 8192 I 2"x3%"
17 digit 128 1 part in 131,072 2"x4%"
19 digit 128 1 part in 524,288 2"x4%"

BINARY 
CODED 
DECIMAL

। 0-2000 200 1 part in 2000 1 3Vx4%"
0-3600 200 1 part in 3600 1 3Vx4%"

0-20,000 200 1 part in 20,000 3Vx4%"
0-36,000 200 1 part in 36,000 3Vx6^w

GRAY 8 256 1 part in 256 | 3Vxl%"



another heppner first

centering device

HEPPNER

REPRESENTATIVES:
WH LIAM I. DUNCAN, JR 3451 N 10th St. Philadelphia 40, Penna. • RAI PH HAFFEY. R.R 1, 
U S 27, Coldwater Rd . Ft Wayne X Indiana ■ IRV M COCHRANE CO . 408 S Alvarado St , Los 
Angeles, Calif • JOHN J KOPPLE, 60 E 42nd St . New York 17. N Y. • BEN H. TOLLEFSON. 144 
Collingsworth Drive, Rochester 10, N Y.

Lowest priced. Write for further information TODAY.

MANUFACTURING COMPANY
ROUND LAKE, ILLINOIS

LOWEST PRICED 
...TIME-SAVING

Just tilt open and slip on.

(50 Miles Northwest of Chicago) 
Phone. 6-2161 

Specialists in Electro-Magnetic Devices

OTHER HEPPNER PRODUCTS

Ion Traps. Speakers. Flyback Transformers and Focomags.

• For electrostatic TV tubes—all sizes.
• Saves valuable production time by new tilt-open 

slip on design.
• 0-18 gauss max.
• Distortion-free beam assured by uniformity of field. 

Will not de focus beam.
• 100% final inspection. Each unit tested in both open 

and closed position before shipment.

CIRCLE ED-125 ON READER-SERVICE CARD FOR MORE INFORMATION
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Bridge Balance
With 1 8 Channels, Weighs 2.4 lb

The Model BP- 
18 A Eighteen 
Channel Bridge 
Balance has provi
sions for control
ling the electrical 
balance, sensitiv
ity, and calibration 
of resistance bridge 
sensing devices, 

such as strain gages, accelerometers, and pressure 
pickups. It weighs only 2.4 lb, and its overall dimen
sions are 7-1/8" x 3-1/2" x 3-1/2".

The components of the unit are of high precision 
and rugged construction to provide the same degree 
of accuracy and ruggedness as much larger, labora
tory models. Ten-turn potentiometers with shaft 
locks are employed for circuit balancing. Calibration 
resistors are accurate to within ±0.1% operating 
over a —40° to 4-200°F range with a temperature 
coefficient of 0.00002/°C.

The bridge balance is especially suited for use in 
aircraft and guided missile flight instrumentation, as 
well as a laboratory instrument. Optional features of 
other models which can be supplied include addi
tional (or fewer) channels, continuously variable or 
step sensitivity controls, and a zero balance (null) 
indicator. American Helicopter, Div. of Fairchild 
Engine and Airplane Corp., Dept. ED, 1800 Rose
crans Ave., Manhattan Beach, Calif.
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t
WIRE 

FORMS 
and 

METAL
Breadboard Sockets STAMPINGS
For Experimental Work

’ __ “Breadboard
Sockets” for

development
** work. Mounting

is a simple pro
cedure, requiring only a 3/32"diam hole in the bread
board chassis. Circuits can be wired on top of the 
chassis with ease and speed, thus cutting the cost 
considerably on experimental projects. Each socket 
is equipped with a ground lug attached to the socket 
mounting, further simplifying circuit wiring.

The silver-plated phosphor bronze socket connec
tions are numbered for easy identification. The 
sockets come in two different sizes: XS-7 Seven-Pin 
Miniature, and XS-9 Nine-Pin Miniature. They are 
complete with mounting. Pomona Electronics Co., 
Inc., Dept. ED, 524 AV. 5th Ave., Pomona, Calif.

We’ll prove that our high 
speed production means 
lower unit costs for you!

You’ll save two ways — ( 1 ) the ini
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu
rate parts and performance.

STRAIGHTENING AND CUTTING 

Perfect straight lengths to 12 feet.
.0015 to .125 diameter.

.0015
SMALL 

.0025

WIRE FORMS 
to .125 diameter.
METAL STAMPINGS 

to .035 thickness.
.062 to 3 inches wide.

partsSpecializing in production of . 
for electronic, cathode ray tubes and

transistors.
Write for illustrated folder.

ART WIRE AND STAMPING 
COMPANY

2N Boyden Place • Newark 2, New Jersey

CIRCLE ER-128 ON READER-SERVICE CARD
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- * ■ > • •Printed-Circuit
Sockets

CIRCLE ED-129 ON READER-SERVICE CARD FOR MORE INFORMATION
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CIRCLE ED-131 ON READER-SERVICE CARD FOR MORE INFORMATION
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Sylvania manufactures a complete line of high quality 
sockets, terminal strips, and other electronic compo
nents. Write for the complete catalog. Address literature 
or quotation requests to Department D22S. t

instrument facilitates alignment

and 9-pin

high 
Bans 
/ou!

The CPA-1 
Color Phase Ana
lyzer is designed 
to analyze the chro
minance compo
nents of composite 
color video signals. 
The unit compares 
the phase of chro
minance compo
nents with respect

BW Jersey 

'ICE CARO 

rii 1955

for more efficient printed- tirCUlt' design 
Contacts fit through smaller holes in the circuit 
board, providing more space and greater freedom in 
design of circuitry. Circuits can be arranged for 
shorter conductor paths and greater compactness, 
including cross circuits between contacts.
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ait Irsiunated as 
5-200-C (a single 
unit) and D5- 
200-C (a dual unit).

Designed to be utility power supplies for labora
tory and development use, the units have ratings 
ranging up to 500v d-c at 200ma. The dual unit has 
a switch for series or parallel connection, thus mak
ing possible combined ratings to lOOOv or 40ma.

The single unit provides five different outputs. The 
dual unit provides eight output combinations. Regu
lation on all units is 0.15% per 10% line voltage, and 
50niv no load to full load. Ripple is less than 2mv. 
Recovery time is 0.1 millisec maximum when full load 
is applied. Maximum transient voltage is lv.

The supplies have been designed to be as compact 
as possible. Net weight of the single unit is 451b; the 
dual unit, 601b. Units are designed for rack mount
ing. Dressen-Barnes Corp, Dept. ED, 250 N. Vinedo 
Ave, Pasadena 8, Calif.

INSULATOR:
General Purpose or 
Low Loss Phenolic
CONTACTS:
Brass, Cadmium 
plated
TUBE SHIELD 
GROUND STRAP: 
Brass, Cadmium 
plated

to a reference subcarrier, or between any two por
tions of a color signal. It measures phase delay over 
the entire range of 0 to 36°.

Color Phase Analyzer
Measures Phase Delay Over 360

Power Supplies
For Wide Range of Applications

for more efficient printed” guxsuit production
Sockets lend themselves to automatic socket-to- 
board assembly techniques. Tube shield ground strap 
location keys the socket for positive orientation. 
Strap retains and grounds the tube shield. Sockets 
are supplied with ground strap loose, eliminating 
the need to stock two production assemblies.

for more efficient printed” ClPCUltr performance
Sylvania’s printed circuit socket, provided with 
an all-molded insulator, eliminates moisture traps, 
offers higher insulation qualities and superior 
contact characteristics. Top surface installation 
allows greater heat dissipation.coders, and checks the accuracy of color signals. It 

can also be used to measure differential gain of any 
amplifier or system. Its switching circuitry permits 
comprehensive analysis of composite color signals. 
The complete equipment includes a CPS-1 Calibrated 
Phase Shifter, a CSD-1 Color Signal Demodulator, 
and a PS-7 Regulated Power Supply, plus cabinet 
•aek and interconnecting cables. Wickes Engineering 
and Construction Co, Dept. ED, Camden, N. J.
CIRCLE ED-130 ON READER-SERVICE CARD FOR MORE INFORMATION 
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V SYLVANIA Sylvania Electric Products Inc 
1740 Broadway, New York 19, N V 

In Canada: Sylvania Electric (Canada) Ltd 
University Tower Bldg., 

St. Catherine Street, Montreal, P.O
LIGHTING • RADIO ■ ELECTRONICS • TELEVISION • ATOMIC ENERGY
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Controls
Low-Cost Tab-Mounted Units

Series 47 con
trols are de- 
signed for twist
ed-tab mount-
ing, resulting in 
time, labor, and 
money savings. 
Materials saving

v ’ is accomplished 
by the elimina- 

i tion of such 
® 1 items as bush
ings, mounting nuts, and lockwashers. By utilizing a 
tool that is readily available, the mounting of a con
trol onto a chassis is completed in one operation.

Controls are available with or without power 
switches. Controls utilizing plastic shafts are adjust
able from front or rear. When switches are specified, 
controls are constructed with metal shafts. Clarostat 
Mfg. Co., Inc., Dept. ED, Dover, N. II.
CIRCLE ED-132 ON READER-SERVICE CARD FOR MORE INFORMATION

Have you returned your subscription 
renewal and qualification form?
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Power Supply 
Has Two Ranges to 28v 5amp

The Model EF 
Dual Range D-C 
Power Supply is 

* for operation and 
testing of elec
tronic equipment 
that requires a 
medium-duty d-c

power source. A-c hum or ripple is less than 1% 
at 5amp.

The unit provides a filtered power supply with 
continuously variable voltages from 0 to 14v and 0 to 
28v for all current loads from 0 to 5amp. Intermit
tent loads up to lOamp can be obtained. Exact cur
rent and voltages are indicated on D'ArsonvaLtype 
meters.

A single control offers continuous voltage adjust
ments for different load conditions over the specified 
range. The unit takes 1l5v 50/60cy input, 265w at 
28v, 5amp. It has less than 1% a-c ripple at 5amp. 
Bridge-type selenium rectifiers are employed. Size is
12" x 8-1/2", and weight is 28 lb. Electro
Products Laboratories, Inc., Dept. ED, 4503 N.
Ravenswood, Chicago 40, Ill.
CIRCLE ED-133 ON READER-SERVICE CARD FOR MORE INFORMATION

HARI) WORK 
WANTED!

magnetic fluid clutch 
recording milliammeter

If you must make SENSI
TIVE RECORDINGS under 
ADVERSE CONDITIONS, 
the Texas Instruments field- 
proven Dual Recording Milli
ammeter was designed with 
you in mind. It is a durable, 
ink-writing, accurate recorder 
with two independent chan
nels and four selective chart 
speeds ... all in a 15M lb, 
portable instrument.

The 31 

klystron. 
10kw out 
of one th

The kl; 
vacuum 
and unco 
ment. Th 
extends 
McCulloi
CIRCLE ED-1

MAGNETIC FLUID 
CLUTCH meter movements 
make possible a sensitivity of 
0.45 inch per 100 microamps 
combined with adherence to 
rigid military aircraft require
ments for shock, vibration, 
explosion, and humidity resist
ance. High resultant torque 
permits the startling reduction 
in recorder size and weight 
and creates a new degree of 
independence from shock, vi
bration and pen drag.

write today 
for bulletin 
DL-C 400!

Texas Instruments
6000 LEMMON AVE. DALLAS 9.TEXAS

CIRCLE ED-134 ON READER-SERVICE CARI
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U-h-f Amplifier Klystron 
850-1050Mc Range

CIRCLE ED-135 ON READER-SERVICE CARD FOR MORE INFORMATION

The 3K50,000LQ is a high-power u-h-f amplifier 
klystron. Tn CW operation at 850-1050Mc, it delivers 
10kw output with only lOw drive, a power of gain 
of one thousand times.

The klystron features resonant cavities outside the 
vacuum system permitting easy wide-range tuning 
and uncomplicated input and output coupling adjust
ment. The tube added to the line of power klystrons 
extends the range from 470Mc to 1050Mc. Eitel- 
McCullough, Inc., Dept. ED, San Bruno, Calif.
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Geiger Counter
Neon Lights Register Count

The “Countmaster” is a 
portable lightweight Geiger 
counter that permits field 
assay of radioactive sub
stance and gives an accur
ate timed count. The unit 
weighs 7-1/4 lb, including 
probe and shield.

An accurate counting 
range is claimed up to 

12,000cpm. The find is flashed on four rows of small 
neon lights where it remains until erased by the op
erator. Iloffman Radio Corp., Dept. ED, 3761 S. Hill 
St., Los Angeles 7, Calif.
CIRCLE ED-136 ON READER-SERVICE CARD FOR MORE INFORMATION

AN Relay
Hermetically Sealed 8-Pole Unit

a low cost you can count on!

THE BONDED BARRIER TRANSISTOR
First dependable H-F Transistor for quantity production

Collector Voltage .... —12 volts
ABSOLUTE

MAXIMUM SPECIFICATIONS
Collector Current. . . . 
Collector Dissipation . . 
Ambient Temperature .

—3 ma
30 mw
55°C.

AVERAGE CHARACTERISTICS AT TEMP. 20° C., FREQ. 1 kc, COMMON BASE

Collector Voltage..............................................
Emitter Current.................................................
H 11, input impedance, output short circuit. . . .
H 12, voltage feedback ratio, input open circuit. . 
H 21, current amplification, output short circuit. .

—4.5 volts
0.5 ma 

350 ohms 
3.5 x IO-4 

-0.75
H 22, output admittance, input open circuit.... 10 mu ohms
Ico, Collector Cutoff Current . . 
Max. Power Gain, Gnd. Emitter 
Freq. Cutoff...........................

—5 mu a.
25 db
5 me

»day 
etin
001

)NTS
.TEXAS

ICE CARL 

il 1955

An AN-approved 
3311-1 relay for 
military use, this 
unit is a dpdt, her
metically sealed de
vice with eight 
screw terminals. 
Nominal coil volt
age is 24-28v d-c. 
Rated load (con
tacts) at 29v d-c is 
lOamp resistive; at 

115v a-c 400cy, lOamp resistive, lOamp inductive; 
Wor 6amp. U. S. Relay Co., Dept. ED, 1744 Albion 
st. Los Angeles 31, Calif.
CIRCLE ED-137 ON READER-SERVICE CARD FOR MORE INFORMATION 
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OTHER 
HYDRO-AIRE 

FIRSTS

• Hermetic Sealing
• Transistor Socket Strips
• Packaged line of Transistorized Audio Pre-amplifiers

ELECTRONICS
Division of

IWAIRE
3000 WINONA AVENUE, BURBANK

NOW READY FOR QUANTITY 
PRODUCTION AT LOW COST
We held off counting this chicken 
until it was well and truly hatched! 
And now that time has come.
The Bonded Barrier Transistor has 
been exhaustively tested, and found 
dependable in service throughout 
the frequency range shown at left. 
Not only that: the Bonded Barrier 
process is ideally suited for large-scale 
production. Hydro-Aire’s Electronics 
Division is now completing new mass 
production facilities to meet the 
widespread demand for a transistor 
that offers such great potential 
in electronic design.
Sample quantities are already being 
shipped to certain users. You will 
appreciate that we shall have to hold 
to certain priorities on such a 
much-needed item; but we shall deal 
as fairly as possible with all 
legitimate inquiries. We can only 
advise you to contact us right 
away, so that you may be high on the 
list, both for test quantities now 
and production quantities later.
Please write on your company 
letterhead.

Inc.

The Aviation M
Subsidiary of 

CIRCLE ED-138 ON READER-SERVICE CARD FOR MORE INFORMATION



Variable Scale
With Expandable Decimal Range

section

HARD GLASS
Miniature Beam IíMallorY

Power Amplifier

• SI
ELECTRICAL RATINGS

the Bendixcathode temperature
Red Bank RETMA 6094 can operate
at temperatures up to 300 com

CIRCLE ED-140 ON READER-SERVICE CARD FOR MORE INFORMATION

MECHANICAL DATA

Base

diameter by %" long

(100-huur shock excited fatigue test, sample basis.)

ay ailable

W/AHOH

CIRCLE ED-142 ON READER-SERVICE CARDCIRCLE ED-141 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-139 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

MALLORY 
SILVERLYTIC* 
CAPACITORS

desig 
plieat

6.3 volts 
0.6 amps.
275 volts
275 volts
550 volts

12.5 watts
2.0 watts

D-C Supply
Tubeless Design

Burbank, Calif.
, New York 17, N. Y.

For complete details on our special
purpose tubes, write today.

(Plate and heater voltage may be applied simultane
ously.)
•To obtain greatest life expectancy from tube, avuiu 
designs where the tube is subjected to all maximum 
ratings simultaneously.

••Voltage should not fluctuate more than ±5%.

CIRCI

ELEC

Bulb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Max. over-all length . ..
Max. seated height. . . . . . . . . . . .
Max. diameter. . . . . . . . . . . . . . . . . .
Mounting position.. .
Max. altitude. . . . . . . . . . . . . . . . . . . .
Max. bulb temperature
Max. impact shock. . . . . . . . . . . .
Max. vibrational acceleration

. 100.0 ma 
±450 volts 

0.1 megohm 
+5. I volts

—200.0 volts 
45 seconds

80,000 feet 
.. 300°C. 
.... 500g

Ford 
servo:

9 pin miniature hard glass- 
gold plated tungsten pins 

Hard glass—T6J4

Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P O

„X'

MALLORY 
MERCURY 
BATTERIES

EATONTOWN, N. J.
West Coast Sales and Service: 117 E. Providencia Ave., 

Export Sales: Bendix International Division, 205 E. 42nd St.

Both of these lines of components are

also expands accordingly. Hence a

Here’s another advance in the Bendix 
Red Bank "Reliable” Vacuum Tube 
program. Featuring a hard glass bulb 
and stem with gold-plated pins . . . 
plus a conservative design center of

Heater voltage (AC or DC)**. . . . . . . . . . . . . . .
Heater current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Plate voltage (maximum DC) ... . 
Screen voltage (maximum DC) ... 
Peak plate voltage (max instantaneous) 
Plate dissipation (absolute max.) ... 
Screen dissipation (absolute max.). . . . . .  
Cathode current (max. instantaneous

peak value). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Heater cathode voltage (max.). . . . . . . . . . .
Grid resistance (max.). . . . . . . . . . . . . . . . . . . .
Grid voltage (max.). . . . . . . . . . . . . . . . . . . . . . . . . .

(min.). . . . . . . . . . . . . . . . . . . . . . .
Cathode warm-up time. . . . . . . . . . . . . . . . . . . .

rated for temperatures from -55° C. 
to 4-85° C. Ultra-miniature Type 
T kW. rated 4 and 6 mid. at 4 volts, 
is only 0.145'' in diameter by l°nr

QyCUUS

The Bendix 6094 uses pressed ceramic 
spacers, instead of mica, for element 
separation. In other tubes, deteriora
tion of mica in contact with the hot 
cathode causes loss of emission which 
is greatly accelerated under shock and 
vibration. Ceramic eliminates this 
problem and greatly reduces damage 
caused by fatigue failure of parts.

I'he pioneer miniature drv batter, 
with exceptional life on the shelf and 
in service. Constant voltage discharge 
characteristic is ideal for use with 
transistors. /

production quantities.

Compress capacitances up to 30 mid. 
at 6 volts into a subminiature case

The “Variable Scale” is basically an infinitely vari
able decimal scale, employing a highly accurate cal
ibrated triangular spring fixed at the left end. As 
this spring is expanded along the rule, its calibration

(for example) can be marked off into decimal com
ponents as yvell as a 10" section. A second, or round 
spring, fastened in a similar manner carries num
bered disks to make triangular spring graduation 
easier to read.

The “Variable Scale.” can be used to measure any 
drawing or graph to any arbitrary scale. These abili
ties enable this device to save engineers and drafts
men an immense amount of time in a wide range of 
tasks such as on recordings, plotting, roading and 
interpolating graphs or curves.

In addition to the two scales on an older model— 
reciprocal (scale factor) scale, and the linear (per
centage scale—the surface of the model has a third, 
logarithmic scale used for logarithmic interpretation. 
Hence the “Variable Scale” operates on graphical 
linear 1 unctions or standard linear graph paper, and 
also on graphical logarithmic functions. The unit is 
light, portable, well-protected and inexpensive. The 
Gerber Scientific Instrument Co., Dept. ED, 162 
State St., Hartford 1, Conn.

Where dependability, 
long life and uniform 
performance are 
all-important ... select

pared to an average of only 175’ C. 
for soft glass bulbs. Thus, this new 
tube ideally meets aircraft, military 
and industrial applications where free
dom from early failure, long service 
life, and uniform performance are 
essential.

Manufacturers of Special
Purpose Electron Tubes, In- 

_ vectors, Dynamotors, Voltage
Regulators, Fractional D.C, 
Motors and A.C. and D.C, 
Generators.

For technical details, yvrite today to 
P. R. MALLORY & CO. INU 
Indianapolis 6, Indiana.

♦Trade Mark

The “Nobatron” 
i MA640 

tubeless, regu- 
B ( j — J latini d-c supply

-'* pRÉS uses magnetic am
, plitu-r prirndplcs

9 W ‘ I Its tubeless eir
I cuit makes it

3 — highly valuable
where accuracy 
and high capacity 

must be combined yvith extreme reliability.
Specifications include : input of 105-125v a-c, single

phase, 60cy; output of 4.5 to 7.7 v d-c (adjustable); 
load range of 0-40amp; ripple of 1% max; regulation 
of ±1.0% for any combination of line and load con
ditions; recovery time of 0.2sec under worst con
ditions; and dimensions of 17" x 12-1/4" x 1B" deep. 
Sorensen & Co., Inc., Dept. ED, 375 Fairfield Ave.. 
Stamford, Conn. MallorY
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T-Box Gear Drive
Rated 1000 m-lb at 20rpm

use Heinemann Breakers!

Differentials

Integrators

CIRCLE ED-145 ON READER-SERVICE CARD FOR MORE INFORMATION

Ford Instrument's standard components

from FORD INSTRUMENT for
EXTREMELY LOW INERTIA AND
HIGH FREQUENCY RESPONSE

■•tayn
Synchros

Rule
Generators

Servo
Moton

FREE—Fully illustrated
data bulletin gives
-.pecifications and per-
formance information.
Address Dept. ED.

Teleiyn
Resolven

available from this

Model 1799E2 T-
Division of The Sperry Corporation

31-10 Thomson Ave.

• High torque efficiency

See in Booth 748
Airborne Ave

Show barrel has a

piatili

and de-

diam x 4 long.

HEINEMANN ELECTRIC CO., ISO PLUM STREET, TRENTON 2, N. J.
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Valuable Laboratory Equipment

1 ’Aw and V2W

• SPECIALS to

CIRCLE ED-143 ON READER-SERVICE CARD
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MOTORS

at Radio Eng

STANDARD SERVO MOTORS

in nominal ratings of
10w, 5w, 2V2W,

Plating Barrel

The 311 miniature oblique plating
cylinder 3 in diameter x 3" deep, with approxi-
mately 1/4 lb load capacity. It is a complete bulk

machine, consisting of a high temperature
plexiglass tank and cylinder and a HOv 60cy single-
phase motor drive. Because tank capacity is only
1 gal, the unit is well suited for precious metal plat-
ing where solution volumes must be kept small. In
addition, it is useful for cleaning, picklin
plating of precious metal parts for reclamation

Standard optional equipment includes a cathode
rod for still tank plating., which can be installed
within 5sec. A further innovation is an optional
horizontal plating cylinder construction of high tem-

Wrong
rating

attery 
‘If and 
charge 
; with

0 mfd. 
re case 
mg ... 
-55° C.

Type 
I volts, 
¡"long.

ade Mark

nts are 
ntities. 
►day to 
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customer requirements.
Ford Instrument’s high precision 
servos are available in high and low 
voltage models, in 60cy and 400cy 
designs, for a multitude of ap
plications. With Ford’s smooth iron,
low-inertia rotors, they offer these
advantages:

• Linear torque-voltage characteristics

• Linear torque-speed characteristics

• Withstand continuous stalling

ÄFORD INSTRUMENT 
COMPANY

Long Island City 1, N. Y.

perature plexiglass, with dangler type negative con-
tacts and single drop—in door. This cylinder is 3

The horizontal type is interchange-
able with the oblique type cylinder; both are illus-
trated. Daniels Plating Barrel & Supply Co., Dept.
ED, 129 Oliver St., Newark 5, N. J.

A series of high-
precision high-
torque T-boxes and
angle drives is

firm. The typical
unit illustrated,

Box, is rated at
1,000 m-lb torque
at 20rpm and 400

in-lb at 40rpm. Maximum static torque is 1200 in-lb,
with ultimate static torque 1800 in-lb, 1400rpm no-load

. The unit has been life cycled under various
load tests up to 12 million revolutions: it is lubricated
for life. Aviation and Electro Products, Western
Gear, Dept. ED, P. O. Box 192, Lynwood, Calif.

they’re fool-proof
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TANTALUM CAPACITORS

C551

CIRCLE ED-104 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRC

Hermetically Sealed 
Fansteel Tantalum 
Capacitors are made 
in 3 sixes, 
29 ratings.

This broadband low-power traveling-wave tub« 
amplifier is designed to operate over the 7000Mc 
14,000Mc band. It is made especially for use in apl 
plications where wideband width and high gain an I 
required at a low level, such as r-f preamplifiers I 
untuned r-f receivers, and in laboratory microwav1 
measurement work. Grid control is provided for mod I 
ulation and automatic gain control applications.

The approximate operating characteristics are 30dl I 
gain and 5mw output. The unit requires a 400 gauss 
field and a 1200v regulated power supply. Huggins 
Laboratories, Inc., Dept. ED, 711 Hamilton Ave. 
Menlo Park, Calif.

Now.. .

Hermetically Sealed for High Temperature Operation
Wider Temperature Range: Continuous operation in ambient 
temperatures up to 125°C, with working voltage derated to 
85% of nominal. Low temperature limit,—55°C.
Vastly Improved Leakage Characteristics: Precision construc
tion results in lowest d-c leakage of all tantalum capacitors. 
Maximum leakage ranges from 1 to 8 microamperes as shown 
in table.

CONDENSED 
LIST OF

AVA1 1 ABLE
CAPACITORS

Tension Lock Nuts 
To Hold Adjusting Screws

Closer Capacity Tolerances: All Fanstcel Grade 1 Hermeti
cally Scaled T antalum Capacitors are manufactured to capac
ity tolerances ol —15%, -1-20%. Grade 2 capacitors, also 
available, are —15%, -1-50%.

Rugged Construction: T hese capacitors have an actual metal 
to glass hermetic seal. 1 he sturdy, plated steel case is insu
lated from the capacitor. I hey have passed rigorous tests for 
vibration, impact, humidity, reduced barometric pressure and 
thermal shock.
11 your product requires capacitors of long life, small space 
and exceptionally stable characteristics over a wide tempera
ture range, Fanstcel T antalum Capacitors may be the answer. 
Engineering samples may be ordered from the list at right.

Traveling-Wave Tube 
For X-Band

_ Tension Type Lock Nuts maka
' A. it possible to easily and quicklw

k -- change the setting of an adjusting I
'SuMaar screw to any desired position. One« 

assembled, repeated adjustments o | 
the screw can be made with i I 

1 screwdriver, without ever read g
justing or changing the position o 

/ „ i-. I the tension nut.
The nuts exert a resilient spring 

locking action on the threads o 
the adjusting screw, holding them to the adjustec I 
position, despite vibration. Screws turn smoothly wit! I 
minimum wear on threads at maximum torque, ever I 
after repeated readjustments. Back-off torque o 
the tension nut is twice the installation torque. N( 
serrations, special holes, or other auxiliary holding 
means are necessary. Easy, fast assembly is obtainec 
with ordinary deep socket wrenches, special manua 
torque wrench or with small air guns.

Nuts are available in sizes for Nos. 2-56, 4-36, 6-321 
6-56, and 10-32 screw threads. The Palnut Co., D' ]”| 
ED, 61 Cordier St., Irvington 11, N. J.
CIRCLE ED-106 ON READER-SERVICE CARD FOR MORE INFORMATIO|
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FANSTEEL METALLURGICAL CORPORATION. NORTH CHICAGO, ILLINOIS, U.S.A

15%, 4-20% at 120cp$, 25°C 

3 Microamperes, at 25 °C

CATALOG 
HUMBER

CAPACITY 
MAL*

WORKING 
VOLTAGE. 

DC

MAXIMUM 
o-c 

’tAKAM’

PP3ÜH6A1 30 6 1.0

PP25H8A1 25 8 1.0

PP20H10A1 20 10 1.0

PP15H15A1 15 15 1J

PP1OH25AÎ 10 25 2.0

PP8H30A1 8 30 2.0

PP5H50A1 5 50 3.0

PP4H60A1 4 60 3.0

PP3.5H75A1 3.5 75 3.0

PP2H100CÌ 2 100 3.0

PP1.75H125C1 1.75 125 3.0

PP140H6A1 140 6 2.0

PPI00H10A1 100 10 2.0

PP70H15A1 70 15 3.0

PP40H30A1 40 30 4.0

PP25H50A1 25 50 5.0

PP20H60A1 20 4P 5.0

PP15H75A1 15 75 6.0

PP11H100C1 11 100 7.0

PP9H125C1 9 125 7.0

PP325H6A1 325 6 3.0

PP250H10A1 250 10 3.0

PP175H15A1 175 15 4.0

PP100H30A1 100 30 5.0

PP60H50A1 60 50 6.0

PP50H60A1 50 60 6.0

PP40H75A1 40 75 7.0

PP30H100C1 30 100 8.0

PP25H125C1 25 125 8.0
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The 1001 Mart Technico clutch mech
anism hold« leads securely; light in 
»eight, perfectly balanced; $1 50 
each, less in quantity.
1904 Mars-Lumograph leads are so 
opaque, inking-in is unnecessary; 
won't flake or smudge, give better 
reproduction. Perfectly graded in 
18 degrees-EXB to 9H; $1.20 doz., 
less in quantity.

Staedtler has been 
coming up with something 
new in pencils ever since 
the first Staedtler 
pencils were made 
three centuries ago.
Now it’s the new. 
sturdy, solid brass 
lead sharpener built into 
the Technico Mars- 
Lumograph push-button 
lead holder. Saves you 
work, time, money.
Get the imported Mars 
Technico lead holder 
and leads today— 
they are the best, 
yet cost no more.
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Counter 
Can Be Remotely Located

Potentiometer 
For Linear or Non-Linear Outputs

Allori

te»

&
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new on
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The Model 
36000 miniature 
low torque pre
cision potenti
ometer is less 
than 1" in di
ameter, yet is as 
accurate as stand
ard pots up to 
several times that 
size. It is de

signed for either linear or non-linear output functions, 
with accuracies of ±0.1% for linear and ±0.25% for 
sine or similar functions. Initial length is 0.8" max, 
with an increase of 0.35" per extra section

The unit may be obtained with a resistance value 
from 200 ohms up to 50,000 ohms. Non-linear func
tions and ranges are dependent on individual require
ments. Maximum linear and functional resolution of 
the new’ potentiometer is 0.034%. Starting torque is 
0.05 in-oz max for one section, 0.03 in-oz for each 
additional section. A special heat dissipating design 
permits it to function accurately over a range of 
-50° to +90°C.

The potentiometer weighs 1 oz for one section, 0.25 
oz for each additional section. It has been constructed 
to withstand vibration of 10g to 500cy, shock to 60g. 
Mechanical rotation is continuous; electrical rotation 
is 358° maximum (360° continuous for types with a 
precious metal wiping surface). Gyromechanisms, 
Inc., Dept. ED, Halesite, L. 1., N. Y.
CIRCLE ED-152 ON READER-SERVICE CARD FOR MORE INFORMATION
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at all good engineering and 
drawing material suppliers

The “Miniature 
Numerical Indica
tor’’, a high speed 
instrument, pro
vides accurate, di
rect reading of 
many analog 
measurements with 
no interpolation 
necessary. It is de

signed to meet the requirements of research, testing, 
and production applications.

The counter is geared to a servo motor and can be 
installed long distances from the measuring point 
without lag difficulties. It can also be used in con
junction with recording units in applications where 
continuous readings must be available to facilitate 
batching and processing operations. Streeter-Amet 
Co., Dept. ED, 4101 Ravenswood Ave., Chicago 13, Ill.
CIRCLE ED i 54 ON READER-SERVICE CARD FOR MORE INFORMATION
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EDGE-LIT PANEL MOUNTING
Series L2000

Designed for MIL-P-7788 panels. 
Sturdily constructed with integral 
molded-in terminal and snug-fitting 
plastic lens that will not vibrate 
loose. Easy to mount. Write for 
Hetherington Bulletin LI.

REGULAR PANEL MOUNTING
Series LI000

Combines exceptionally »mall size 
and light weight with durable con
struction. Unaffected by heavy shock 
or vibration. Effectively sealed 
against moisture. Terminal is molded 
into the assembly. Write today for 
Hetherington Bulletin Ll.

ffCTH&UNGTON
INDICATOR LIGHTS

In addition to the standard indicator lights illus
trated, Hetherington produces many adaptations 
and “specials” for military as well as commercial 
needs. Write for details on any type.

PUSH-TO-TEST” INDICATORS
Series L3000

Widely used in military aircraft and 
ideally adapted to many industrial 
uses. Bulb is lit by pressing spring
mounted plastic lens button. Sup
plied with or without silicone rubber 
boot for moisture protection. Write 
for Hetherington Bulletin LI.

SWITCHES
WITH BUILT-IN LIGHTS

in a variety of types and switching 
arrangements save weight and panel 
space. Write for Hetherington 
catalog.

HETHERINGTON, INC
SHARON HILL, PA.

West CoastDivision,8568W. Washington Blvd. 
Culver City, Cal.

CIRCLE ED-153 ON READER-SERVICE CARD FOR MORE INFORMATION



LEFT: G-E computer tubes undergo a cut-off life test. The tubes are 
operated for long intervals with their grids biased to cut-off. Period
ically the tubes are given a cathode interface check, to make sure no 
“sleeping sickness”, or failure to respond to changed grid voltage, 
has developed during inactivity.

RIGHT: extensive instrumentation is used to test tube electrical qualities 
that closely affect operation in computer circuits. Zero-bias plate 
current; cuf-off performance; any difference in cut-off between twin
triode sections—these are three of many characteristics checked.

Silicon Rectifiers
Power Type

These tiny silicon rectifiers provide 
reliable and efficient power recti! ca
tion at high temperatures. Typ cal 
ratings for the 1N341 at 125°C are: 
forward current 400ma; forward volt, 
age 3v; inverse current 0.5ma. Thore 
is only 0.5% voltage variation be
tween — 55°C and -|-125O ambient.

Forward currents as high as lamp 
are possible from some types in this 
series. These rectifiers arc hermetic-
ally sealed. Transitron Electronic
Corp.,

CIRCLE

Dept. ED, Melrose, Mass.

ED-110 ON READER-SERVICE CARD

Recorder
For Missile Work

The 
corder

Type M-6 oscillographic re
is particularly useful under

G-E Computer Tubes are specially tested for 
qualities that safeguard computer reliability!
(jeneral Electric pioneered special tubes for 
computers ... also developed tests such as those 
above, which assure that G-E tubes in your 
computer circuit can be relied on to meet de
signers’ aims in all respects.

The tests are specific in purpose. Each covers 
one or more tube characteristics important in 
computer use, and which closely influence the 
accuracy and reliability of the equipment.

There is no substitute jor G-E computer-tube 
quality, which starts with special tube design— 
extends through precision manufacture—con
cludes with exhaustive tube tests that relate 
directly to computer service.

Also . . . there is no counterpart to G.E.’s 
range of special computer tubes now in produc
tion. You have a choice of proved G-E types

available for your present circuit needs, with 
new tubes constantly being added.

Ask for “G-E Computer Tubes And Their 
Applications” (ETD-1140). 54 pages —just 
off the press. A book every designer and builder 
will find useful! Tube Department, General Elec
tric Company, Schenectady 5, New York.

* * *

• G-E computer-tube development is a con
tinuing process, with new types being added 
regularly for faster, more advanced equipment, 
or to meet special customer requirements 
where volume warrants. Five types — proved, 
popular—already are in full production:

GL-5844 GL-6211
GL-5965

GL-5915A GL-6463

wide environmental conditions found 
in aircraft and missiles. The M-6 fea
tures remote control selection of any 
of 8 recording speeds, a drawer-type 
record magazine, and an 18 or 27 ele
ment magnet structure. The unit is 
9-1/4" wide, 9-1/8" deep and 13" 
high. It weighs 55 lbs. William Miller 
Instruments, Inc., Dept. ED, 325 H. 
Halstead Ave., Pasadena 8, Calif.

CIRCLE ED-111 ON READER-SERVICE CARD

Casting Resin 
Easily Machined

A two-part casting resin known as 
Stycast 2340M requires no additional 
catalyst. It has excellent electrical 
and mechanical properties. Warming 
the two components to about 125'F 
results in an easy-to-mix and easy-to- 
pour material that quickly cures to
a tack-free, brown, opaque, 
which is extremely tough yet 
flexible. Its adhesion to metals, 
tics, and glass is excellent. The

resin 
quite 
plas- 
resin

Tigress Is Our Most Important Product

GENERAL® ELECTRIC

is easily machined and is useable 
over a temperature range of —100°F 
to -|-400oF without loss of physical 
or electrical properties. Emerson & 
Cuming, Inc., Dept. ED, 869 Wash
ington St., Canton, Mass.

CIRCLE ED-112 ON READER-SERVICE CARD
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CARD

3769 WEST BELMONT AVENUE

CIRCLE ED-158 ON READER-SERVICE CARD FOR MORE INFORMATION
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CIRCLE ED-160 ON READER-SERVICE CARD FOR MORE INFORMATION

Oil-Immersed

includili

Condenser Product DivisionCARD

CARD IRCIE ED-159 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-161 ON READER-SERVICE CARD FOR MORE INFORMATION

lectronic design

dielectric STRENGTH 
TESTING INSTRUMENTS
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and 400cy
5kva power

n this 
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Mass.

Standard “Hypot” Juniors range from 0-1500 volts 
to 0-6000 volts. Large mobile Hypots available to
50,000 volts, 5 KVA. Write for data today L

Actual Size 
Weight 1.5 os.
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Transformer 
in both 60cy 
types up to a

new 
COAXIAL 
relay

e resin 
useable 
100cF 

hysical 
rson & 
Wash-

level. The transformer

Knobs are but one item in the big line of 
USECO standardized electronic hardware 
which includes terminal lugs, plugs, sock
ets, stand-offs, shaft locks, etc. Etched cir
cuits and terminal board made to your 
specifications. Write for catalogs and name 
of representative in your area.

CHICAGO 18. ILLINOIS

of New Haven Clock and Watch Co, Dept. ED, 140 
Hamilton St, New Haven, Conn.

custom business, 
prototype and

Very \\ 
sensitive, \ 

rugged, reliable. \ 
Hermetically sealed. \ 

Engineering data for your 
application on request.

from a handful1 
,. to a shop full

orders.
are made

A Division of Litton Industries, Inc.
521 COMMERCIAL ST., GLENDALE 3, CALIFORNIA
CIRCLE ED-163 ON READER-SERVICE CARD FOR MORE INFORMATION

Frequency Counter 
For Electrical, Mechanical Events

of high-dielectric-strength trans
well as with silicone oil for high

You name it... ARI either has it, or can build it for 
you promptly from sound design and long experience 
with virtually every known type of high potential 
dielectric strength testing instrument.

USECO Knobs are in stock, ready for 
immediate delivery. Made of aluminum, they can 

be anodized in your choice of 40 different colors.

This oil-immersed a-c 
transformer is for use in 
high-voltage test equip-

*Tr.deinarli for the basic Marlon movIna 
coll mechanism. Patents Pending.

morion electrical instrument co. \
417 Canal St., Manchester, N. H., U. S. A.

Manufacturers of Ruggedized and "Regular" ’
Panel Instruments and Related Products.

copyright 1MC M.E.l. Co.

manon meters
CIRCLE ED-162 ON READER-SERVICE CARD FOR MORE INFORMATION

Type 920 
1" diameter

Ten-turn Potentiometer (24 Vi co|1 ,eng
This unit has only ^ndl«^ all-metal

third the weight of usua greater rigidity and 
case construction resu ° trical and me-
strength, and sustained higher m 
chanical »““'“V^uterior resistance to severe 
The Type 920 offers P -lilable with sets > 
environmental Tdude mounting — and
threaded bushing resistance; stand-
ball bearings. 200,0W O 1% special)- Low

_ _ _ _ «-*«****’“
II 225 Pork Avenue, Hicksvine, ____

The D S - 610 0 
I'ii

■k J M will count and

1 ' '

■
The range is from 
10to 100.000 events 

per second. Its time base consists of a very accurate 
lOOkc crystal-controlled oscillator circuit with five 
highly stable divider stages. The unit was especially 
designed to be used as a lightweight accurate fre
quency counter, straight counter, or as a tachometer. 
It is not a miniaturization of existing design but is, 
instead, a new approach in circuitry. This new cir
cuit has brought about a reduction in the number of 
component parts, providing less trouble and power 
consumption, plus reduced size.

Among the many features are: self-checking; auto 
matic and manual gate control; automatic and manual 
reset, 0.5sec to 6sec display time variable in one step; 
lightweight and small size; standard plug-in decades; 
direct read out from 0-100,000 events (5 decades); 
and fan cooling. Size of the complete unit is 14-1/4" 
wide x 7-1/2" high x 13-1/2" deep, with weight only 
28 lb. Accessories offered include a tachometer pickup 
and photo cell, both available at slight extra cost. 
Detectron Corp, Dept. El), 5420 Vineland Ave, 
North Hollywood, Calif.

U.S. EHGINEERING CO

Associated Research
Precision Instruments Since 1936 C C fl



lOkv Unit

CIRCLE ED-167 ON READER-SERVICE CARD
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with tough TEFLON 
Stand-off and Feed- 
through Insulators

Independently-gripping "fingers” of these KOOL 
KLAMPS compensate for tube irregularities— 
eliminate air spaces and destructive pressure 
points, making tube insertion easier than ever 
before! They contact the tube more intimately 
—actually increase heat-collecting surface area. 

Like Birtcher solid-type sleeves and clips, slotted 
KOOL KLAMPS are made of 99Vi% pure silver 
heat-treatable alloy. In many applications, they 
can reduce subminiature tube temperatures as 
much as 40°C. or more.

Where heat conditions are less critical, beryllium 
copper KOOL KLAMPS are available-In both 
slotted and solid design.

SEND FOR KOOL
KLAMP CATALOG ED-4

* These
I newest 

BIRTCHER
KOOL

KLAMPS 

featuring 
“slotted” 
construction 

. hold tighter 
\ and transmit 

heat better.

has over 30 times the dielectric strength of air, making 
possible a fast-acting lOkv relay of compact design. 
Current rating of lOamp rms is obtained by the use 
of tungsten contacts and by not depending on flexible 
leads to carry current. Series-break contacts include 
normally open, normally closed, and spdt types. Break 
time is approximately lOmillisee, and make time about 
25millisec.

The relay is easily mounted by means of a flange 
located in the center of the unit. Jennings Radio Mfg. 
Corp., Dept. ED, P. O. Box 1278, San Jose 8, Calif.
CIRCLE ED-166 ON READER-SERVICE CARD FOR MORE INFORMATION

Fluorocarbon Products, Inc.
Division of

UNITED STATES GASKET COMPANY
Camden 1, New Jersey

This firm’s smallest high- 
voltage Vacuum relay, the 
Type R5-E, is designed 
for pulse network, anten
na transfer, and guided 
missile applications. Size 
is only 3" long x 2" diam, 
including a 12v or 24v 
d-c actuating solenoid lo
cated in the base.

The vacuum dielectric

Brittle glass is fast being replaced 
by Chemelec Components, made 
with duPont Teflon, which permit 
compression mounting directly into 
punched chassis without additional 
hardware, facilitate miniaturization, 
greatly reduce assembly costs, with
stand shock and vibration in ser
vice, are unsurpassed for high fre
quency, high voltage, high tem
perature service.

And Teflon Insulated Compo
nents are now competitively priced 
with those of lesser quality—due to 
simplified manufacturing tech
niques, mass production methods 
and declining material costs. Inves
tigate “price-wise”, too.

Nineteen stock sizes of Chemelec 
stand-off and feed-through insu
lators, including sub-miniatures. 
Other dimensions feasible. Write for 
Chemelec Bulletin No. EC-1153.

/S Capable of meet-
I the require-
I ments of instru-

\J mentation, missile,
and aircraft appli-

i I
\ ; quency Transfer

jhjx mers is availablek N. nEBB® for 262kc, 455kc,
anj 1525ke. The 
units are capable 

of withstanding large amplitude vibration and shock 
because of their construction: their powdered car
bonyl-iron cup cores are completely embedded in 
epoxy resin.

Electrically, these double-permeability-tuned units 
feature unusually constant inductance, free from 
non-linear effects; a wide tuning range; and high 
resistance to moisture and chemical attack. Their 
operating temperature range is from —50° to 
4~100°C, with a temperature coefficient of inductance 
less than 50ppm/°C.

Housed in 1-1/8" cubical cans, the standard units 
are supplied with zero internal coupling, although 
specified couplings can be supplied on special order. 
Levinthal Electronic Products, Inc., Dept. ED, 2758 
Fair Oaks Ave., Redwood City, Calif.
CIRCLE ED-165 ON READER-SERVICE CARD FOR MORE INFORMATION

M H 1 FABRICATORS OFI I FLUOROCARBONS & OTHER PLASTICS
I Representatives 
f cities the world

CIRCLE ED-164 ON READER-SERVICE CARD FOR MORE INFORMATION

New advanced design 

KOOL KLAMPS 
for reducing miniaturo 

and sub-miniature 
tube temperatures A.C. servo

Brushles

Let us quo\

INS

Application

9503 W JEFF 
TclephorThe BIRTCHER CORPORATION

4371 Valley Blvd Los Angeles 32, Callform



Bunsen Burner
Gives 850°C of Electric Heat

m 
'er 
smit 
tier.

KOOL 
ies— 
ssure 
ever 

lately 
area.

otted 
silver 

they
ss as

RELIABLE AND 
STABLE PERFORMANCE

AC servo and computer components

Sizes 23.15
& 11

Size 15

Brushless Induction Potentiometers

Ilium 
both

k /ELECTRONICS IN

Let us quote on your detailed requirements.

American Electronic 
Mfg., Inc.

INSTRUMENT DIVISION OF . *

MERICAN

~ D
9503 W JEFFERSON BLVD • CULVER CITY CALIF 

Telephone TExas 0 5581 • VErmont 8 6402

Application Engineering Offices in Principal Cities
CARD

The “Iloro” Electro- 
Bunsen Burner, is capable 
of achieving temperatures 
of 850° C under continuous 
operation, yel eliminates 
the hazard of fire and ex
plosion. Operation is clean 
and odorless, because heat
ing is accomplished by a 
stream of hot air, and no 
soot is deposited on the 
heated object. Heat is 
even, with no local over

heating or chemical reduction of the work piece by 
the flame.

The spiral interior of the porcelain chimney is a 
heat, and acid resistant alloy which acts as a radiator. 
ITeat-up time is less than 1 minute.

Crucibles may be placed on the six support knobs, 
on a nickel-plated stand, or supported in a special 
holder made of heat-resistant wire. The device is 
useful for sterilizing, evaporating, pre-ashing, drying, 
smelting (even metals'), softening plastics, or heating 
soldering irons.

The unit is supplied for either llOv or 220v a-c 
operation. It requires about 500w. An optional vol
tage regulator can be provided. Modern Laboratory 
Equipment Co., Dept. ED. 1809-11 First Ave., New 
York 28, N. Y.
CIRCLE ED-170 ON READER-SERVICE CARD FOR MORE INFORMATION

D-C Supply
Utilizes Magnetic Amplifier

The Model 
MA65 has been 
added to this 
firm’s line of 
magnetic - ampli
fier regulated d-c 
supplies. The 
new unit is com-

pact, inexpensive, and tubeless. It is designed partic
ularly for telephone and telegraph systems, radio and 
TV applications, and other situations where utmost 
reliability is a requirement.

Input is 105-125v a-e, single phase, 60cy. Output 
is 6v d-e adjustable ±10%. Load range is 0.5amp. 
Ripple is 1%. Regulation accuracy is ±1.0% for any 
combination of line and load conditions. Recovery 
time is 0.15sec under worst conditions.

For relay rack mounting, it is 19" wide x 5-1/4" 
high x 12" deep. A cabinet is available for bench use. 
Sorensen & Co., Inc., Dept. ED, 375 Fairfield Ave., 
Stamford, Conn.
CIRCLE ED-171 ON READER-SERVICE CARD FOR MORE INFORMATION
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REQUIREMENTSRUBBER

ROTH CAN MEET 
YOUR CUSTOM MOLDED

NOW-ROTH RESEARCH 
DEVELOPS A

NEW, NON-POROUS 
RUBBER 

’wiTH A SOFTNESS 

OF ONLY 
y^S DUROMETER! .

A Makes an excellent seal 
, —m, for many gases an(i liquids.

—^-Cushioning range from Shore “A" Durometer 
readings of 5 and up.

Can be molded to suit your requirements, or to meet those 
formulated for you by ROTH technicians.

Sample and specifications available to engineers and 
rubber buyers. Write today.

BASIC SPECIFICATIONS
(Sample: Hardness 10 to 15 Durometer)

Tensile Strength (PSI).......................................... 560
Elongation............................................................800%
Compression Set 22 hrs. @ 158PF......................... 41% .

VIEWING HOODS

RUBBER 
BONDED TO METAL GASKETS IMPELLERS

TRANSFORMER 
CASES

SHOCK MOUNTS
SANDING 

MACHINE PADS

I I860 $. 54th Avenue, Chicago 50, Illinois

CIRCLE ED-168 ON READER-SERVICE CARD FOR MORE INFORMATION



MEMO

CIRCLE ED-172 ON READER-SERVICE CARD FOR MORE INFORMATION 
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electrons, incorporated
127 SUSSEX AVENUE

Newark 3. N. J-

C Line
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Coil .



Milli-Micro-Microammeter
With 1 5 Ranges

The Model D-C 
151 Milli-Micro- 
Microammeter is 
an a-c operated in
strument for meas
urement of d-c 
from 3 x 10-15amp 
to 10-7amp. The

low input voltage required (0.25mv full scale on all 
ranges) is particularly useful when measuring cur
rents in circuits having a low driving emf.

The unit utilizes a direct-coupled vacuum tube 
amplifier with a voltage gain of approximately 400, 
output negative with respect to input. Inverse feed
back produces an equal and opposite current through 
the feedback resistor. Voltage output is therefore 
equal to feedback resistance multiplied by input 
current. Current gain is substantially independent 
of the amplifier gain and is therefore independent 
of the characteristics of the amplifier tubes. Dy
namic input resistance rises from 2500 ohms on the 
10’“amp range to 25,000 megohms on the 1014 range.

Fifteen ranges from 10 14 to 10 7amp full scale 
are provided. Alternative ranges up to 10-4amp 
may be substituted for any range specified. Accur
acy is better than 5% from the 3 x 10"13 range 
through the 10 7 range and better than 10% from 
the 10 14 through the 1013 range. Power supply is 
115v a-c, 60cy, approximately 70w. Scientific Spe
cialties Corp., Dept. ED, Boston 35, Mass.
CIRCLE ED-173 ON READER-SERVICE CARD FOR MORE INFORMATION

Crimped Eyelets
Can Be Applied at 2OOO/hr Rate

The“Crown 
Crimp’’ eyelet has I 
been added to this 
firm’s line of sol
derless wire ter
minations. It fea
tures fast applica
tion, greater relia
bility, and easy 
handling. The eye
lets are supplied 
in strip form on 
reels for use with

the firm's automatic machines and can be applied 
at speeds upwards of 2000 per hour.

The crimped eyelets have even distribution of 
wire strands around the eyelet and afford ample 
tensile strength without solder. They save wire be
cause of shorter strip lengths required. Aircraft- 
Marine Products, Ine., Dept. ED, Harrisburg, Pa.

GET THE FACTS

HIGH PERFORMANCI

LOW and constant 
contact drop 

LOW
electrical noise

HIGH 
current density

LONG life...

BRUSHES 
CONTACTS 
SLIPRING!| 
& Slip Ring Assemblies
BRUSH HOLDERS, CONTACT ASSEMBLIES
BRUSH ASSEMBLIES 2

,A
USED EXTENSIVELY IN:
SERVOS • GUN-FIRE CONTROU 
TELEMETERING • ROTATING 
THERMOCOUPLE and STRAII 
GAGE CIRCUITS • ROT AT INI 
JOINTS • DYNAMOTORS
Wide rang* of grad** availcbl* for stand* 
and spacial application*. Call on our 40 y*on» 
design experience to help solve your preN**

OTHER GRAPHALLOY
PRODUCTS: Unigu* (oiL 

free) Mlf-lubricating Bushing, 
and Bearing« (applicable —450* 
to + 700*f.; with expansion co
efficient half that of «tool will not 
sell* shaft at law tamparatura); 
Oil-free Piston Rings, Soal Rings, 
Thrust and Friction Washers, 
Pump Van*«.

«Graphite Metallizing corporation

1046 Nepperhan Av«. • YONKERS, NEW YORK
| | | Plea» »nd data an Graphalley MUSHES and CONTACTS.

| D Send dote en BUSHINGS.

I NAME A TITlt ”” 1

j COMPANY j

I CITY ZONE STAYS
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electronic chopper 
model [ãiwl by AVION

AVION 
INSTRUMENT CORP.

JpaaipiAKY or Q £ f iwduatwik». inc. 

299 Highway No. 17, Paramus. NJ.
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Graphical-Numerical Recorder 
Uses Multiple Traverses

Modulation of DC voltages 
is achieved by the illumina
tion at line frequency of the 
photo-conductive element in 
a voltage divider.

o NO moving parts
O HIGH temperature 100°C
o HIGH conversion ratio over .5 
O MODULATION to 400 cps 
o TEMPERATURE independent 
o LIFE....3000 hours minimum 
O LOW noise . ,200
O SIZE. .7//' x 7//' x r
O WEIGHT..„1.6 ounces 
o EXCITATION .115 VAC 3 ma 
o DELIVERY , from stock 
o PRICE ,.$35.00 each (single units) 

$25.00 each (in quantity)

Avion’s flexibility and inge
nuity, coupled with extensive 
experience in Electronics, 
Mechanics and Optics can 
better serve you.

Invettigate the career 
opporteaitiee ta aw ex
panding arganitatien.

This record
er is designed 
for accurate
ly recording 
temperature, 
pressure, hu
midity, tor- 
q u e s , and 
other electri
cal and phys
ical proper
ties. It is par-

ticularly adaptable for recording of the analog com
puters outputs and production process information.

The recorder uses standard cash-register tape, but 
achieves graphical large-scale record without loss in 
accuracy through multiple traverses of the tape. 
The chart drive can be synchronized with time or 
can be servo driven to represent other variables. 
The chart drive variable is numerically printed on 
the tape.

A single unit measures approximately 9" x 6" x 
7". Multiple-channel units can be furnished in a 
stacked form. The basic unit is furnished for me
chanical shaft input to fit the customer’s own servo 
follow-up system. However, a unit package is avail
able consisting of one or more channels complete 
with servo amplifiers, control transformers or po
tentiometers, motors, and gear trains to meet the 
customer's requirements. L & () Research and De
velopment Corp., Dept. ED, 134 N. Wayne Ave., 
Wayne, Pa.
CIRCLE ED-177 ON READER-SERVICE CARD FOR MORE INFORMATION

Toggle Switch
Miniature Variety

This miniature toggle switch 
features smooth oper tion, 
long life span and positive 
detent action. It operates with 
precise repeatability in well 
over 100,000 cycles. Other 
than the beryHum - copper 
spring, all parts of the toggle 
actuator are made of stain
less steel.

The switch component con
sists of the E4-3MIL approved 
basic switch. It is available

in normally open or normally closed spst and spdt. 
It is electrically rated at 5amp, 125/250v a-c, or 
4amp, 30v d-c resistive. Electro-Snap Switch & Mfg. 
Co., Dept. ED, 4218-30 W. Lake St., Chicago 24, Ill.

CIRCLE ED-176 ON READER-SERVICE CARD CIRCLE ED-178 ON READER-SERVICE CARD FOR MORE INFORMATION
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IT’S GOOD FOR
YOUR SYSTEM

tone up your spectrum 
with High PowerLITTON

MAGNETRON ISOLATOR
■

AFTE

Use a Litton Magnetron Iso
lator to insure concentration of 
energy in the useful pass band 
of your system. Without this 
device mismatched loads cou
pled with long lines spread 
transmitted energy into un
used portions of the spectrum, 
seriously impairing system 
performance. By employing 
the unidirectional properties 
of magnetically polarized fer
rites at microwave frequencies, 
these new circuit elements iso
late the microwave source 
from load reflections, permit
ting high power magnetrons 
or klystrons to operate satis
factorily into long lines termi
nated in poorly matched loads. 
With a particular VSWR 
usable length of line for stable 
magnetron operation may be 
increased four to five times by 
incorporating a Litton Load 
Isolator with isolation of 10 db 
or more.

In addition, Litton Magnetron 
Load Isolators...
• Reduce frequency pulling.
• Provide broad band operation 

with high isolation.
• Present low input VSWR.
• Reduce moding.
• Decrease AFC requirements.
• Minimize variation in power 

output with changing loads.
• Require no separate cooling 

system.
• Require no external power 

supply.

New ferrite circuit elements are 
designed to improve system opera
tion by minimizing long-line effects 
and other loading problems.
Developed and manufactured by 
specialists in the production of 
microwave systems and components, 
Litton Magnetron Isolators greatly 
improve tube performance.

LITTON 
MODEL X250
LITTON 
MODEL X-101

MA6NETR0N 
LOAD ISOLATOR

for improved performance in high- 
power radar and other microwave 
systems.

CONDENSED SPECIFICATION*
1250 X101 X20L

Frequency Range 8.6-9 6 kmcs 8 6 9 6 kmcs « 6 9.6 kmcs
Isolation (minimum) 
(Attenuation in 
reverse direction)

10 db 10 db Il db

Insertion Loss 
(maximum) 0.5 db 1 db 15 db

Power Handling 
Capacity

300 KW peak
300 W average

100 KW peak
100 W average

20 watts 
(output 
terminated)

Magnetic Field Permanent 
magnet

Permanent 
magnet

Permanent 
magnet

input VSWR 
(output terminated) 1.05 max. 1.10 max. 1.2 max.
Flint« UG51/U UG-39/U UG39/IT
Weight Lest then 2 lb,

Other precision products 
of the Litton Components

Division include: 
Microwave Rotary Joints, 

multi-turn Potentiometers, 
single-turn Potentiometers, 

Metal Film Resistors, 
Delay Lines. *

COMPONENTS DIVISION

LITTON 
MODEL X20L

LABORATORY 
LOAD ISOLATOR

for laboratory use, to obtain 
maximum performance from 
your “X" band test equipment.

Write for complete 
data and name of nearest 
representative...

*3« N. FOOTHILL. ROAD. BEVERLY HILLS, CALIFORNIA • CRESTVIEW 4-7M4 

SIS S. FULTON AVE.. MOUNT VERNON. NEW YORK • MOUNT VERNON 7-««O*

CIRCLE ED-179 ON READER-SERVICE CARD FOR MORE INFORMATION



TWO NEW KEARFOTT 
COMPUTER COMPONENTS

MINIATURE MECHANICAL RESOLVER
1/2 ACTUAL 

SIZE An extremely compact unit meas
uring only 1 15/16" high, 1 3/4" 
wide and 2 1/8" long. It combines 
the functions of a ball and disc 
integrator and a spherical re
solver. Will integrate the sine and 
cosine functions of an angle or 
resolve a vector displacement into 
its horizontal and vertical com
ponents.

INTEGRATING FILTER
Used to integrate a voltage signal 
from a specified minimum integra
tion period to one approaching 
an infinite period of time. Avail
able for DC to AC or AC to AC 
applications. These units eliminate 
harmonic and quadrature volt
ages to the servo motor driving a 
tachometer generator. Permits the 
use of a low gain, non-critical am
plifier by effectively providing 
infinite gain.

DIMENSIONS:

AC-AC Filter 1 437" diam x 2 484" long 
DC-AC Filter 1 969" diam x 2 938" long

1/2 ACTUAL SIZE

The close attention to details that has made Kearfott one of 
the leading producers of servo system components goes into 
the design and production of these devices. Detailed de
scriptions sent on request

KEARFOTT COMPONENTS

INCLUDE:

Gyros, Servo Motors, Synchros, Servo 
end Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec
trical and electronic components.

ENGINEERS:

Many opportunities in the above fields 
are open—please write for details 
today,

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

KEARFOTT COMPANY, INC., LITTLE FALLS, N.I.
Sale» and Engineering Office«: 1378 Main Avenue, Clifton. N. J.

Midwait Office: 188 W. Randolph Street, Chicago, III. South Central Office: 6115 Dentar» Drive, Dallas, Texas 
West Coast Office 253 N Vine do Avenue, Pasadena, Calif.

CIRCLE ED-180 ON READER-SERVICE CARD FOR MORE INFORMATION

94



CRYSTALS

uv

connecting cable, making the 
larly useful for measurement

CIRCLE 

electf

Other standard 
types for * 

various ranges. 
Specials developed 

and produced to 
Individual 

requirements.

Servo Amplifiers
Magnetic Amplifier Type

Decade Amplifier
For General Laboratory Use

3155 Fiberglas Road • Kansas City, Kansai

WORLD'S LARGEST 
PRODUCER OF QUARTZ CRYSTALS
CIRCLE ED-1 S3 ON BEADEB-SEBVICE CAIt
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CRITICAL QUALITY 
CONTROL

Means the Finest in 
Frequency Control 

in

These magnetic servo amplifiers are designed for 
operation at high temperatures and use no rectifiers. 
Output power ratings of 3, 6, 10, 15, 18 and 40w at 
400cy, delivering voltages of 0-26v, 0-38v, 0-115v, and 
0-220v, are available from stock. Tn addition, 60cy 
amplifiers are available in similar power ratings.

The output wave form of these models is sinusoidal 
and phase reversing according to the input. The 
input signal may be either a-c or d-c. The amplifiers 
are hermetically sealed and conform to MIL-T-27 
specifications. All are rated for a continuous-duty 
cycle and can be qualification-tested to comply with 
requirements as set forth in aircraft and missile con
trol systems.

These units are precisely engineered to function as 
standard components for servo systems application, 
and operate over an ambient temperature range of 
— 55° to d-100°C. All units can be controlled by a 
transistor or proper tube, and come with a seven-pin 
header. Magnetic Research Corp., Dept. ED, 200 
Center St., El Segundo, Calif.
CIRCLE ED-181 ON READER-SERVICE CARD FOR MORE INFORMATION

Midland makes more frequency 
control crystals than anybody else. 
Millions are used in two-way 
communications thruout the world.

Only a product of the highest 
quality rates that kind of demand. 
That's why you know your 
Midland crystal will do a completely 
dependable job for you.

The quality of Midland crystals 
is assured by exacting tests and 
controls through every step of 
processing. It's quality you can stake 
your life on — as our men in the 
armed forces and law enforcement 
do every day.

ML-200 Series 
for color television

ML-6 Serio» 
for ranges 1.0 me 

to 75.0 me

The “Glennite” 
» F 408 decade am

plifier is designed 
for general lab
oratory use and 
is provided with 
an input cathode 
follower probe. 
The probe is 
mounted on a 9' 

instrument particu- 
of high impedance 

MIDLAND 
MINIATURES 
for specific 

performance

devices such as crystal transducers, as well as nor
mal electronic measurements.

An a-c operated instrument, it draws about 10.5w. 
11 features anti-microphonic construction, with the 
amplifier section and the cathode follower tube indi
vidually shock mounted. Special provision is made 
on the front panel for the convenient insertion of 
filters or padders between the cathode follower and 
the decade amplifier section. Gulton Mfg. Corp., 
Dept. ED, Metuchen, N. J.
CIRCLE ED-182 ON READER-SERVICE CARL FOR MORE INFORMATION

Whatever your crystal need — 
conventional or highly specialized... 

when it has to be exactly right, 
contact
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VIKING printed circuit 

receptacle. Increases your 
circuits-unit shown has 
20 contacts, and is Inter* 
changeable with 18-contact 
types Extremely strong 
contacts, pierced or un* 
pierced.

Hermetic sealing
is available on the clrcu* 
lar and rectangular series. 
Write for literature on 
these or the complete line 
of VIKING connectors.

VIKING circular types. 

Positive polarization and 
shielding. Simple locking 
device mates units against 
vibration. One to four con
tacts on small units—5 to 
9 on large units.

Viking

connectors

Process Camera
For Printed Circuits Work

Available in 3 sizes (11" 
x 14", 16" x 20", and 24" 
x 24") and wired for 100v 
d-c, this Process Camera is 
a completely equipped, 
heavy - duty, professional 
type unit. It should be of 
value to manufacturers 
who print circuits.

The camera moves on a 
heavy steel track, keeping 
copy board, lens board, 
and file holder in accurate

position. All controls are at the back of the camera, 
and are illuminated by small pilot lights.

Special features include percentage focusing scales 
and a magnifying window for easy focusing. A choice 
of Goerz or Wollensak lens with diaphragm control 
and electrically operated solenoid shutter is available. 
The unit has twin 1500w, 3200°K lamps controlled 
by an automatic preset timer or light integrator; a 
vacuum frame, powered by a l/4hp pump, that 
swings into a horizontal position for loading; a trans
parent vacuum back that permits direct focusing on 
the vacuum back holder; a long-life Naugahyde bel
lows; and a selector valve that permits use of film 
from 4" x 5" up to 24". Miller-Trojan Co., Inc., Dept. 
ED, 501 Ridge Ave., Troy, Ohio.
CIRCLE ED-185 ON READER-SERVICE CARD FOR MORE INFORMATION

Relays
Plug-in Type

A series of open- 
type plug-in relays 
can be installed, 
inspected, or re
placed without dis
turbing the wiring. 
When used in por- 
t.able equipment, 
the relays can be

9., Inc.
, Kansai

STAIS
E CARD

VIKING
ELECTRIC

1061 INGRAHAM STREET

LOS ANGELES 27. CALIF

removed readily for protection in transit.
The relays can be furnished with standard con

tact combinations up to 24 arms per relay. Standard 
contact ratings are 2amp at 24v d-c, or 115v a-c. 
Bifuricated contacts for extremely low voltage and 
low current, or heavier contacts rated up to 5amp, 
can be furnished.

Operating voltages available range from 6v to 
230v a-c or d-c. Dimensions including plugs, are 
3-1/2" long x 1-1/8" wide. Height varies with num
ber of contact arms required. Magnecraft Electric 
Co., Dept. ED, 1442-A W. Van Buren St., Chicago 
7, Ill.

CIRCLE ED-184 ON READER-SERVICE CARD I CIRCLE ED-186 ON READER-SERVICE CARD FOR MORE INFORMATION
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Look what 
you get !

Dual 
Collector Elements

Special 
Insulators

Bus Bars

Low resistance electrical 
connections that stay low even after years 
of service, eliminate needless heat generation 
and extend rectifier life. Check these features :

1 Soldered copper bus bars.
2 Dual collector elements at each plate.
3 Special insulators that do not compress with age and 

cause loose assemblies.
Let us consider your power conversion problems or requirements. 

Write, wire or phone (Bloomington 2-1435).

zarkes 
arzian

Rectifier Division
DEPT. C-2, 415 N. COLLEGE AVE., 

BLOOMINGTON, IND.

In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 
Export: Ad Auriema, Inc., New York City

CIRCLE ED-187 ON READER-SERVICE CARD FOR MORE INFORMATION



ELECTRONIC DESIGN

Do not clip facsimile card below

(Thit in no way obligator ma or tompony)

CIRCLE ED-189 ON READER-SERVICE CARD FOR MORE INFORMATION

come

TO BE ASSURED YOU WILL

IN YOUR SUBSCRIPTION RE'

NEWAL AND QUALIFICATION
ELECTRONIC DESIGN

FORM WITHOUT DELAY.

CIRCLE ED-190 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

415 E. 

Name__  

Com pan 

Ada-»»»

ANNUAL SUBSCRIPTION RENEWAL AND QUALIFICATION FORM
Thit ontitloi qualified roadort to on» year fr»» tubtcriptlon to Eloetronic Dorign

By now you have received the Annual 
Subscription Renewal and Qualification 
Form from ELECTRONIC DESIGN.

zircle e
LECTF

In order to continue receiving ELECTRONIC 
DESIGN free of charge for the next year, 
fill out the card as indicated and mail.

In accordance with the regulations of
The Business Publications Audit of Circulation, Inc. 
(formerly Controlled Circulation Audit, Inc.), 
it is necessary for each reader 
of ELECTRONIC DESIGN 
to requalify for subscription.
Our definition of recipient qualification: 
Qualified recipients are those who are 
engaged in design and development 
engineering of manufactured products by 
all United States companies manufacturing 
electronically actuated or controlled 
devices, component parts, and basic materials 
incorporated into electronic devices; and 
those employed by independent laboratories ; 
and government agencies engaged in 
electronic development.
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lermeticc 
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Bssential 
lering rerr 
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adhe 
surfac 
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Numbering Device 
Portable, Easily Used

Hayden Publishing Company, Inc.
19 E. 62nd St., New York 21, N. Y.

HAYDEN PUBLISHING COMPANY, INC. 
19 EAST 62ND STREET, NEW YORK 21, NEW YORK

RECEIVE EVERY COPY

JOHN DOE, DESIGN ENGINEER 
HAYDEN ELECTRONIC MFG CORP 
19 EAST 62ND ST 
NEW YORK 21, NEW YORK

ELECTRONIC DESIGN, SEND

Voltage Regulators
Magnetic Units

Check One
Industry Classification 

□ Audio, Communication, 
Radar, Radio and TV 
Mfrs.

□ Instruments, Control, 
Test Equipment Mfrs

□ Analyzers. Computers, 
Business Machine Mfrs.

□ Aircraft, Aircraft 
Accessories, Guided 
Missile Mfrs.

□ Component Parts. 
Sub-Assembly Mfrs.

□ Material Mfrs.
□ Atomic Energy 
□ Independent Labs

Research Organizations, 
Consultants

□ U. S. Government

Fill out antlra form 
in order te qualify 
for renewal.

The first four models of what will be an extensive 
line of magnetic voltage regulators, or regulating 
transformers, have capacities of 15va, 30va, 60 va and 
120va. Soon to be added w’ill be units of 250va, 500va, 
and lOOOva. The units are primarily intended for 
incorporation into other equipment, where perform
ance becomes more effective when the incoming line 
\oltage is stabilized. They can also be used as auxil
iary line stabilizers.

Electrical specifications include: input voltage 
range, 95-130v a-c, single phase, 60cy; output range. 
115v a-c rms, single phase; regulation accuracy. 
±0.5% against line changes; load conditions, ±0.5% 
against line at any given load from 0 to full; and 
time constant, from 2cy to 6cy for line changes. 
Sorensen & Co., Inc., Dept. ED, 375 Fairfield Ave., 
Stamford, Conn.

™ o™ . FREE SUBSCRIPTION
The “Stampmaster” is for ran. I 

dom or selective numbering oi ah I 
g types of products where a pe nia- I

nenl legible impression is to b ap I 
plied by hand. Part numbers, heat 
code numbers, and similar identi 
fying data can be set up quickly 

n Lak and easily by indexing individual 
wheels. The head is small and coin
pact, and the unit can easily be 

carried to the work.
This device is currently available in 3/32" and 

1/8" character sizes, with additional sizes to be intro
duced at a later date. Heads are available in various 
wheel capacities, and the more popular sizes will h 
stocked for immediate delivery.

Construction of the unit eliminates spring-loaded 
retaining pawls or locking levers. A single locking 
pin which maintains stamping alignment is with
drawn to rotate wheels for set up. The locking pin 
also supplements the main shaft in absorbing shock 
when stamping. On standard units, 11 division wheels 
are used with engraved characters 1 through 0 and 
one blank space. The Noble & Westbrook Manufac
turing Co., Dept. ED, East Hartford, Conn.
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Include R-F Assembly and Mixer
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Field-tested Leach Precision Relays like this
wrmetically-sealed 400 cycle aircraft
relay undergo rugged usage and it is
essential that the precision schematic let
tering remain easy to read and bonded for 
ife to the relay—and Leach has standard-
zed on one method of identification — 
\Aetal-Cal—the ultimate in labeling.

I
 come in a variety of colors — matte or 

shiny finish — any size or shape.

adhere permanently to any smooth
surface—flat or curved—without screws 
or rivets.

assure legibility of the finest lettering 
or diagrammatic detail.

Cit,

Manufactured by C & H Supply Co.
415 E. Beach Avenue. Inglewood 3, California

Name____________

Corr ja ny__________

Add -»u_______________________________________

Writ« for FREE SAMPLE D - |
TEST th« advantage* of METAL CAL

.Zona___ State______
L M. Rog. U. S. Pat. OH. Pat. Pend.

•RCLE ED-191 ON READER-SERVICE CARD

well as other analyzers, 
to use them.

Heads, covering the micro
wave spectrum from 12,400- 
Mc to 40,000Mc, arc com
plete microwave tuning 
units which include an r-f 
assembly and a K-band 
mixer. The heads were spe
cifically designed for use 
with the Vectron SA25 
Microwave Spectrum Ana
lyzer, but earlier models of 
the Vectron Analyzer, as 

can bo modified or adapted

The broad range requires three K-band mixers, 
with different size waveguides, to cover the full range 
in conjunction with special r-f assemblies. Standard 
heads permit economical coverage of the most actively 
used portions of the spectrum; the 25K1 tunes from 
15,300Mc to 17,700Mc, the 25K2 from 22,800Mc to 
26,400Mc, and the 25KQ1 from 34.000Mc to 38,600Mc. 
Other portions of the band are covered by special 
combinations as required. Vectron, Inc., Dept. El), 
380 Main St., Waltham 54, Mass.
CIRCLE ED-192 ON READER-SERVICE CARD FOR MORE

Flutter and Wow Meter
Has 3kc Oscillator

INFORMATION

This portable, 
low-cost Flutter 
and Wow Meter, 
Model FL-3B, 
measures flutter 
and wow at 3ke 
in tape, film, wire, 
and disk record
ing and repro
ducing equip-

ment. The instrument incorporates an internal 3kc 
oscillator which eliminates the need for additional 
equipment to initiate a measuring signal. The oscil
lator is factory-adjusted to a secondary frequency 
standard and needs no further adjustment. A further 
feature of the meter is the fact that it will give full 
limiting with an input signal of 0.4v rms, thus per
mitting measurements to be taken from a standard 
0 dbm program line.

Specifications include: operating frequency, 3000ey; 
input impedance, 250,000 ohms, one side grounded; 
input signal, 0.4v minimum; scale reading, 0.5% 
and 2% full scale; power, 117v 60cy, 20w. Dimen
sions are 7" x 12" x 6", and weight is 9-3/4 lb. D & R 
Ltd., Dept. ED, 402 East Gutierrez St., Santa Bar
bara, Calif.
CIRCLE ED-193 ON READER-SERVICE CARD FOR MORE INFORMATION
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CK7M
CK7«1
CK7B2

TRAI
MILLfQ

*m«m»r»a i. oreurt wfuch wi* b» wppli«* m r«q»«l

85
85
85

-6
-6
-6

-1.5

700
350

1500
700

B*m 
Currant 
Ampi. 
Factor

Alpha 
Freq. 

Cutoff 
me.

Max 
June 
Temp.

•C

Temp. 
Rim 

•C/mW

Coil. 
Capac. 

mm*

Alpha 
Freq. 
Cutoff 

me.

-1.0
-1.0
-1.0

0.05 
0.04 
0.02

10
1.0
1.0
0.5

Collector

Ma« 
Noise 
Factor 

db

Max. 
Norse 
Factor 

db

0.58
0.58
0.58
0.58

Gain 
at al

455kc 2 me 
db db

Riaetiflw* Decay time*

TYPE

CK721 
CK722 
CK72S
CK727

TYPE

2M«3 
2NM 
2NM 
2N1M

Volts

Bas» 
Current 

Ampi. 
Factor

Volts
Meg 

ohms

-S
-6
-É

-1.5

Cutoff 
mA

Base 
Current 
Ampi. 
Factor

Max.
Junction 
Temp.

•C

Temp. 
Rim 

•C/mW

Max 
Junction 
Temp.

•C

Temp. 
Rim 

’C/mW

32 18
33 20
33 22

I
»«•e» «Met wtare mM

TYPE

Extrin 
Base 
Resis 
ohms

Collector Emitter Base

ohms

-1.0
-1.0
-1.0
-0.5

Base Alpha 
Freq. 

Cutoff 
me.

Collector Emitter

Meg, 
ohms

Cutoff 
mA

Emitter

ohms

350 
700

1500 
'00

Volts
Cutoff 

mA

ÜD J ’ A OH
LOW FREQUENCY TRANSISTORS

RAYTHEON IS FIRST AND FOREMOST IN 

— mass production. Raytheon is long 
past the experiment and development 
stage in Germanium PNP Junction Tran
sistors — for over 2 years has had the 
quantity production and quality control 
techniques and resources

— proved reliability in commercial 
application, based on billions of hours 

of actual field performance and a 
record of success exceeding that of many 
reliable vacuum tubes

— range of characteristics. Look 
at the chart. You’ll find one or more 
Raytheon Transistors that meet your spe
cific requirements, however exacting.

rAYTHEon_
RAYTHEON MANUFACTURING COMPANY

Semiconductor Diriuon —Vfome Office 55 Chapel St, Newton 58, Mass Blqelow 4 7590 ¿icdlrnce tjt I
for application information mate or call the Home Office or 4935 West Fullerton Avenue, Chicago 39, Illinois, NAtanol 2 2 77

589 Fifth Avenue, New York 1 New York, Plaza 9 390 • 622 South La Brea Ave , Los Angele. 36. Col Hr m. //E- >i»-r H . -
---------------------------------------------------------------------- ---------------------— RAYTHEON MAKES ALL THESE —------------------

RELIABLE SUBMINIATURE AND MINIATURE TUBES . SEMICONDUCTOR DIODES AND TRANSISTORS • NUCLEONIC TUBES • MICROWAVE TUBES • RECEIVING AND PICTURE MtS

CIRCLE ED-194 ON READER-SERVICE CARD FOR MORE INFORMATION



Raytheon presents a new and more efficient

SILICON POWER
RECTIFIER 2

with 95 to 99% EFFICIENCY

ACTUAL SIZE

Dittipation and 
average current 

versus diode case 
temperature — 
CK775/CK776

«0 *0 100 120 140 IÓ0 1*0 200
CAM TtMMIATUM-DtGME* CXTKMAM

170 C
I 0 Amps

5 Amps

-10 mA

-20 mA

bs< IL LOGRAM of CK77Ô at room tompotcmiro atWl 170 C

170 C

120V- 2V

HIGH CURRENT - to 15A 
HIGH VOLTAGE RATINGS 
HIGH TEMPERATURE - 175°C

HERMETICALLY SEALED

MECHANICALLY STABLE

REDUCED COOLING REQUIRED

EXTENDED FREQUENCY RANGE 
better than lOOkc

fe RAYTHEON SILICON POWER RECTIFIER CHARACTERISTICS

TYPE CK775
MAXIMUM VOLTAGE MAXIMUM CURRENT TYPICAL 

DISSIPATION 
WATTS

RMS 
VOLTS

PEAK 
VOLTS

PEAK 
AMPERES

AVERAGE 
AMPERES

CASE TEMP. 30°C* 40 60 50 15 40
CASE TEMP. 170°C* 40 60 15 5 10

NO HEAT RADIATOR
3.0AMBIENT TEMP. 25°C 40 60 6 2.0

AMBIENT TEMP. 170°C 40 60 2.0 0.5 2.0

TYPE CK776

•maintained by external heat radiator

CASE TEMP. 30°C*
CASE TEMP. 170°C*

125
125

200
200

50
15

15
5

40
10

NO HEAT RADIATOR 
AMBIENT TEMP. 25°C 125 200 6 2.0 3.0
AMBIENT TEMP. 170°C 125 200 2.0 0.5 2.0

ADDITIONAL RATINGS (25°C)
Both CK775 and CK776 have maximum drop at 5 ampere* of 1.5 volt* 

CK775 ha* maximum reverse current at —60 volt* of 25 mA 
CK776 ha* maximum reverse current at —200 volts of 25 mA

RAYTHEON
RAYTHEON MANUFACTURING COMPANY

Semiconductor Divtton - Home Office 55 Chapel St, Newton 58, Mass Bigelow 4-7500

R

/ xer//r>i cs i/t / /wZi&m'cï
or 4935 West Fullerton Avenue, Chicago 39, Illinois, NAtional 2-2770
• 622 bouth La Brea Ave , Los Angeles 36, California, WEbster 8 2851

RELIABLE SUBMINIATURE AND MINIAÎURE TUBES • SEMICONDUCTOR DIODES ANO TRANSISTORS - NUCLEONIC TUBES • MICROWAVE TUBES ♦ RECEIVING AND PICTURE TUBES

CIRCLE ED-195 ON READER-SERVICE CARD FOR MORE INFORMATION



Servo Amplifier
To Drive Servovalves

This 8-tube ser- 
voamplifier, 
the Model 32, is 
designed to drive 
pneumatic or hy
draulic servo
valves in power 

, servo applica- 
cations. Features 

include: excellent dynamic response, a variable fre- 
qency dither oscillator, a 4kc oscillator to excite vari
able reluctance or E-type transformer pickoffs, and 
provision for plug-in compensating networks to alter 
servo systems dynamic response where required.

The unit produces a d-c differential current propor
tional to a d-c signal in the push-pull output stage, 
which operates at high impedance level io minimize 
inductance lags from the coils in the servovalve 
electro-mechanical actuator. The dither oscillator 
(HOcy to 400cy) supplies a signal superimposed on 
the control signal to reduce the effect of static friction 
when prevalent. Because of the servoamplifier's ex
cellent response, very high natural freqencies of the 
servo system are possible with suitable supplementary 
components.

Designed for panel mounting, the meter indicates 
either output current level or system balance, with 
output current level adjustable from 8ma to 20ma. 
The panel contains five controls; gain, dither fre
quency, dither level, balance, and output level.

A typical laboratory use is as a component in 
testing operating characteristics of hydraulic servo
valves before installation. Raymond Atchley, Ine., 
Dept. ED, 12012 W. Pico Blvd., Los Angeles 64, Calif.
CIRCLE ED-196 ON READER-SERVICE CARD FOR MORE INFORMATION

Voltage Converter 
3 oz Unit Delivers up to 7000v

This miniature high-volt
age converter weighs less 
than 3 oz and is small 
enough to fit in the palm 
of the hand. It delivers 
any voltage from 0 to 
7000v by simply connect
ing one or two dry cells to 
the input. It works equally 
well on a-c current.

Circuit diagrams supplied 
suggested hookups, including

with each unit show 
stabilizer circuits that

provide a regulation of 2% or better and use only a 
few simple components. Applications include Geiger 
counters, phototubes, photoflash outfits, dust collec
tors, megohmmeters, etc. Precise Measurements Co., 
Dept. ED, 942 Kings Highway, Brooklyn 23, N. Y.
CIRCLE ED-197 ON READER-SERVICE CARD FOR MORE INFORMATION

MICROWAVE

ENGINEERING

ENGINEERS

qualified in this area...

The Microwave Laboratory at 
Hughes conducts fundamental 

research and long-range 
development in the field of 

microwave antennas and microwave 
electronics. New positions are 

now open in this area.

THE ANTENNA PROGRAM has 
to do with research on linear and 
two-dimensional arrays of slot radi
ators; transmission and radiation of 
surface-guided waves; very high 
resolution radar antennas; develop
ment and engineering of airborne 
communication, navigation, and fire 
control antennas.

THE MICROWAVE ELEC
TRONICS program is concerned 
with (i) basic research involving 
study of ferrites, and the discharge in 
gases at microwave frequencies, and 
(2) applied research and develop
ment involving microwave circuits, 
ferrite applications, microwave in
strumentation, and circuits for devel
opmental microwave vacuum tubes.

Scientific and Engineering Staff

HUGHES
RESEARCH AND DEVELOPMENT 

LABORATORIES

Culver City, Los Angeles County, California
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A OMAT NAMB CONTINUES CHEAT NEW ACHIEVEMENTS

are avail-

By calibrating each 501 Thermal Relay 
after hermetic sealing, Edison provides 
unequalled timing accuracy — assures 
absolute production uniformity. Circuit 
designers can realize all of the benefits 
of a thermal relay without concern for 
changes in atmospheric pressure —or 
the problems of relay maintenance.

combi-
either

10 
of

oper- 
from 
indi
even

semblies 
able in 
nations 
2, 4, 6, 
14, 16,

8, 10, 12, 
18, or 20

silver rings, 4/ùnch 
finish, with 1, 2, 3, 
or 4 silver graph
ite brush contacts 

as desired. Ring diameter is 1-3/8" with

Slip Ring Assemblies 
In 10 Combinations

“Eldec” stand
ard slip ring and 
spring loaded 
brush contact as-

Pilot Relay 
Can Control from S^amp

JG

How 
Edison 
achieves 
extraordinary 
timing 
accuracy in a 
thermal relay

The Model EB Electronic Pilot Relay is able to 
control large values of current and power with a 
current flow of 2/iamp. It permits delicate mechan
isms with extremely light contact pressures to con
trol larger electrical currents. Its unusual cold 
cathode triode tube design and construction gives 
instantaneous action, unlimited lead lengths, and a

This exclusive method of calibrating, 
developed in the world-famous Edison 
Laboratory, is just one of the features 
that have earned the Edison 501 Relay 
an outstanding in-use record. A high 
degree of vibration and shock resist
ance, extreme light weight and typical 
Edison construction ruggedness are but 
a few of the other features of the 
Edison 501 Relay that lend it to such 
applications as these:

current amplification up to 2.5 x 106.
Sensitive to high-speed impulses, the relay 

ates with an actuating pilot circuit resistivity 
0 to 10 megohms. A visible jewel operational 
cator permits visibility for off/on operation 
while the pilot relay case is locked.

Supply is 115v, 60cy (other voltages and frequen
cies to order). Power consumption is 2w. Contacts 
are spdt. Contact rating is 5amp at 115v a-c. Weight 
is 3 lb, 2 oz, and size is 7" x 6" x 4". Industrial 
Electronic Controls Co., Dept. ED, 2271 E. 14th 
St., Brooklyn 29, N. Y.
CIRCLE ED-200 ON READER-SERVICE CARD FOR MORE INFORMATION

► Sustained over-current or over-voltage 
protection

► Integration of pulses or intermittent current 
► Improving sensitive contact operation
► General control use 
► Cathode protection 
► “Holdover" circuits 
► Motor starting

Send for complete informa
tion on the dependable Edison 
501 Thermal Relay —now.

per ring, 
i" ID.

alifornia

INSTRUMENT DIVISION 
55 LAKESIDE AVENUE 

WEST ORANGE, NEW JERSEY

CIRCLE ED-199 ON READER-SERVICE CARD
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For use in low-current applications, the assemblies 
offer low noise levels at reasonably high speeds. Elec
tro Development Co., Dept. ED, 14701 Keswick St., 
Van Nuys, Calif.
CIRCLE ED-201 ON READER-SERVICE CARD FOR MORE INFORMATION
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ENVIRONMENT* CONTROL 
is an important part of 

QUALITY CONTROL 
in the manufacture of all

JaYTHEo^
RELIABLE SUBMINIATURE TUBES

HOSPITAL-CLEAN conditions minimize danger of contamination 
from air borne lint or dust particles that might lead to catastrophic
tube failures.

*ENVIRONMENT Control at Raytheon involves;
filtered intake air 
humidity control 
temperature control

in pressurized mount 
assembly and parts 
manufacturing areas

lintless clothing for personnel
“air lock” room entrance chambers 
restricted movement of personnel 
elimination of lint-producing paper work 
elimination of "lint-traps" through deliberate em
ployment of smooth floors, walls, ceilings and work 
area surfaces
restricted material flow
daily vacuum cleaning of area and of containers

Raytheon Reliable Subminiature Tubes include Dual and 
Rectifier Diodes; High, Medium and Low Mu Triodes; High and 
Medium Mu Dual Triodes; High Frequency Triodes,- Low Micro- 
phonic Triodes; Output, RF Amplifier and RF Mixer Pentodes; 
Voltage Regulator and Voltage Reference Tubes. Write for 
Data Sheets.

Long, flat press, glass to metal 
seals with in-line leads are used 
in Raytheon Reliable Submin
iatures. This means:

• no buttons to crack

• reduced glass strain

• no lead burning or corrosion

• easier socketing

• easier wiring
• superior adaptability to 

printed circuits

• extra insurance against 
catastrophic glass failures

^RAYTHEON
RAYTHEON MANUFACTURING COMPANY ____

Receiving Tube Division Home Office 55 Chapel St, Ne^to« 58, Man Bigelow 4-7 500 iXOftWHCf fit f*
for application information ernte or coll the Home Office of 4935 West Fullerton Avenue, Ch»cogo 39, III non, NAhonol 2-2770

589 Fifth Avenue, New York 17, New York, Plaza 9-3900 • 622 Sou»h । Brea A.r lot A .elei 36, Ca> fo""'a, WEbtt*r 8-2851

--------------------------------------------------------------------------- V---------------------- RAYTHEON MAKES ALL THESE -------------------------------------------------------------------------------------------------  
RELIABLE SUBMINIATURE AND MINIATURE TUBES • SEMICONDUCTOR DIODES AND TRANSISTORS • NUCLEONIC TUBES • MICROWAVE TUBES • RECEIVING ANO PICTURE TUBES

CIRCLE ED-202 ON READER-SERVICE CARD FOR MORE INFORMATION



-aircraft servo
- computors
>-mechanical filters 

navigation equipment
-guided missiles 

d. c. amplifiers--------  
laboratory instruments 
mechanical gating switches
applications limited only 
by the imagination

MINIATURIZED

INCREASED RELIABILITY 
ADDED LIFE

Bl g—W» ■ B U K? C*■W EL ww • w Ivi EL El
DPDT CHOPPER

/ Il I

Models are available with these features:
• Frequency —20 cps through 420 cps.
• Contact Rating —Micro volts to 100 volts including dual 

circuit design for modulator/demodulator applications.
• Meets mil specs.
• Sealed or unsealed for field adjustment.

Electrical connections — Available with octal and miniature 
9 pin header, with or without external coil connection. 
Moderate cost.

VIBBAPOWR COMPANY
4036 N. Rockwell St. • Chicago 18, III.

Write for engineering
specifications and catalog.

•6-7379

CIRCLE ED-203 ON READER-SERVICE CARD FOR MORE INFORMATION
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Microwave Absorbing Material 
Light and Flexible

Type T micro
wave absorbing 
material, recently 
declassified by the 
government, is es
pecially suited to 
aircraft and an
tenna applications. 
It is an improved 
version of this com
pany's F-89VF ma
terial, and gives 
excellent perform

ance over a wide range of incidence angles. Due to 
light weight and flexibility, its major application has 
been in aircraft. It has been used to prevent side 
lobe refleetion, and reflection from aircraft fuselage 
and other antenna obstructions within a radome.

The material can be designed for any particular 
frequency within a range from K-band through 
L-band. It is broad-banded within approximately 
±7% of the specified frequency and has a power
reflection coefficient of less than 1% (20db) within 
this band. Typical X-band material, supplied in 18" 
x 36" sheets, weighs 0.25 lb per sq ft and is approxi
mately 0.100" thick.

The material is aluminum-backed and is easily 
mounted with standard adhesives. It can be designed 
to have the same absorption characteristics at two 
unrelated frequencies, such as 22,000Mc and 9500Mc. 
For special applications, where thickness is an im
portant consideration, it can be supplied to a partic
ular dimension practically independent of frequency. 
McMillan Industrial Corp., Dept. ED, Brownville 
Ave., Ipswich, Mass.
CIRCLE ED-204 ON READER-SERVICE CARD FOR MORE INFORMATION

CHOOSE JOHNSON
FIXED OR VARIABLE INDUCTORS 

for
• Commercial and Military Transmitters
• Electronic Heating Equipment
• Electronic Medical Devices

Have you returned your subscription 
renewal and qualification form?

See Page 96

Repair Kit
For Printed Circuits

The“G-C Printed 
Circuit Repair Kit” 
includes the neces
sary silver print 
material and sili- 
cono resin for pro

tecting the silver coating, plus special tools designed 
to expedite repair of printed circuits. Full instruc
tions are also included. General Cement Mfg. Co., 
Dept. ED, 919 Taylor Ave., Rockford, 111.
CIRCLE ED-205 ON READER-SERVICE CARD FOR MORE INFORMATION

Industrial Sales Department

E. F. JOHNSON COM PANT
344 SECOND AVE. S.W. • WASECA, MINH

CIRCLE ED-206 ON READER-SERVICE CARD CIRC
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Wondering about an inductor for 
high power RF equipment? Fre
quently, the perfect choice it a 
standard inductor made by Johnson, 
pioneer manufacturer in the com
mercial inductor field.

With an unmatched choice of 
types and sizes, an inductor from 
Johnson's complete line may solve 
your selection problem—and eco
nomically too!
224 SERIES. Illustrated above—finest 
quality,heavy-duty variable inductor 
available for high power RF appli
cations, the 224 copper tubing wound 
variable inductor is especially de
signed to handle heavy current in 
continuous duty. Conductors and con
tact wheel assembly are heavily silver 
plated with silver soldered termina
tions to withstand heating. Cast 
aluminum end frames allow maximum 
air circulation and maintain perfect 
winding alignment. Models with max
imum inductance ratings from 14.5 to 
75 uh are available with 30 and 40
ampere current ratings. Special 224 
inductors are available in designs for 
operation to 54 me and above— 
corona shields, other special equip
ment may be supplied on order.

200 SERIES
A sample coil from 
the 200 series il
lustrates the gen
eral construction 
features which 
have made these

coils virtual "standards” for indus
trial and broadcast use. Essentially 
airwound, with slotted, glass bonded 
mica supports, their open construc
tion provides exceptional current 
carrying capacity for their size. Ex
tremely compact due to edgewise 
copper windings—they're econom
ical, easy to mount and offer a 
choice of inductances from 8 to 320 
uh. Nominal 10,15, 20 amp. ratings. 
There is a Johnson Inductor "your size"! Fixed 
or variable units, wire wound, edgewise 
wound and tubing wound are available for 
high or low power applications. Write to
day for your free copy of the new Johnson 
Inductor Catalog. Address inquiry to:

ELECTRONIC DESIGN • April 1955
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Thermal Relays 
Sense Currents, Voltages

INVESTMENT 
CASTING 

SuMeededf

TORS
This complete series 

of current-sensing and 
voltage - sensing relays 
of the thermal type 
utilizes hermetic seal
ing and operating 
points adjustable by 
means of a screw out
side the sealed space. 
Applications include 
overload protection, 
over- and under-voltage 

regulation, and battery

relays operate their contact circuits when

inest 
ictor 
>pli- 
Mjnd 
de- 

it in 
con- 
ilver 
iina- 
Cast 
mum 
•feet 
lax- 
.5 to 
i 40 
224 
s for 
re— 
|uip-

Yg" slot cast to .125-|-.OO2 inches to 
make a snug fit for .124 bar which 
passes full length of 4" long slot.

Originally die-cast of Aluminum, 
this Mlal part failed because of 
lack of strength. Sand-casting in 
Bronze was equally unsatisfactory 
because shape of part made neces
sary machining difficult and 
costly.

When EPCO “know-how” was 
utilized, the part was investment 
cast in high tensile Brass . . . 
machining was eliminated and a 
stronger, better product was the 
result.

current or voltage to their heaters exceeds the operat
ing point for which the relay is set, and they release 
their contacts when the current or voltage drops 
below this value. This operating point is adjustable 
for each relay, either at the factory or by the user, 
over a 2:1 range. Nine different internal structures 
are available with time constants ranging from 1 sec 
to 2-1/2 min.

The relays operate interchangeably on d-c or on a-c 
of any frequency. Operating setting can be made to 
±4% or closer and will not change with ambient 
temperature by more than ±5% over the range of 
— 70° to —|—100°C. Weight is 1 oz to 1-1/2 oz. 
Diameter is 3/4" and length 2-3/8". Contact rating 
is 3amp at 115v a-c non-inductive load or at 28v d-c 
non-inductive. Relays are available for operating 
currents from 0.015amp to 5amp and for voltages 
from lv to 230v. G-V Controls, Inc., Dept. ED, 28 
Hollywood Plaza, East Orange, N. J.
CIRCLE ED-208 ON READER-SERVICE CARD FOR MORE INFORMATION
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Magnetic Amplifiers 
400cy Self-Saturating Type

•
 For use with BuOrd 

Mark 7, Mark 8, and Mark 
14 Mod 2 Servo motors, 
this 400cy self-saturating 
magnetic amplifier uses 
half-wave circuits for in
herently high speed of re
sponse. This enables them 
to be used in systems with 
required bandwidths up to 
20cy. Standard units are 

hermetically sealed with gain and compensation fixed 
for a given system. Units with adjustable gain and 
compensation also can be supplied. Dimensions are 
3.06" x 3.56" x 3.87". Feedback Controls, Inc., Dept. 
ED, 1332 N. Henry St., Alexandria, Va.

CIRCLE ED-209 ON READER-SERVICE CARD FOR MORE INFORMATION



Serie
TUBES

For more information about 
“Series String” TV Tubes,

Tung-Sol 
write to

s»' ”,aAessiu
to' a *
vate

tube nee«vice
Ve

TUNG-SOL
fot W®

•rt set

String
2AF4
(Prototype—6AF4) 
Heater Current 0.6 A 
Heater Volts 2.35

3CB6
(Prototype—6CB6) 
Heater Current 0.6 A 
Heater Volts 3.15

5V6GT
(Prototype—6V6GT)
Heater Current 0.6 A
Heater Volts 4.7

12BQ6GA 
(Prototype—6BQ6GA) 
Heater Current 0.6 A 
Heater Volts 12.6

3AL5
(Prototype—6AL5) 
Heater Current 0.6 A 
Heater Volts 3.15

4BQ7A
(Prototype—6BQ7A)
Heater Current 0 6 A 
Heater Volts 4.2

6AU7
(Prototype—12AII7) 
Heater Current 0.6 A 
Heater Volts 3.15*

12BQ6GT 
(Prototype—6BQ6GT) 
Hooter Current 0.6 A 
Heater Volts 12.6

3AU6
(Prototype—6AU6) 
Heater Current 0.6 A 
Heater Volts 3.15

4BZ7
(Prototype—6BZ7) 
Heater Current 0.6 A 
Heater Volts 4.2

6AX7
(Prototype—12 AX7) 
Heater Current 0 6 A 
Heater Volts 3.15*

12BY7A
(Prototype—12BY7)
Heater Current 0.6 A
Heater Volts 6.3*

3AV6
(Prototype—6AV6) 
Heater Current 0.6 A 
Heater Volts 3.15

SAN8
(Prototype—6AN0) 
Heater Current 0.6 A 
Heater Volts 4.7

6S4A
(Prototype—654) 
Hooter Current 0 6 A 
Heater Volts 6 3

12L6GT
(Prototype—25L6GT) 
Heater Current 0.6 A 
Heater Volts 12.6

3BC5 
(Prototype—60C5) 
Heater Current 0.6 A 
Heater Volts 3.15

5AQ5
(Prototype—6 AQ 5)
Heater Current 0.6 A
Heater Volts 4.7

6SN7GTB
(Prototype-6SH7GTA) 
Heater Current 0 6 A 
Heater Volts 6.3

12W6GT 
(Prototype-6W6GT) 
Heater Current 0.6 A 
Heater Volts 12.6

3BE6
(Prototype—6BE6 ) 
Heater Current 0.6 A
Heater Volts 3.15

5BK7A
(Prototype—6BK7 A) 
Heater Current 0.6 A 
Heater Volts 4.7

12AX4GTA 
(Prototype- 12AX4GT) 
Heater Current 0.6 A 
Heater Volts 12.6

19AU4
(Prototype—6AU4GT) 
Heater Current 0.6 A 
Heater Volts 18.9

3BN6
(Prototype—6BN6)
Hooter Current 0.6 A 
Heater Volts 3.15

5T8
(Prototype—6T0) 
Heater Current 0.6 A 
Heater Volts 4.7

12B4A 
(Prototype—1204)
Heater Current 0.6 A
Heater Volts 6.3*

25CD6GA 
(Prototype—25CD6G) 
Heater Current 0.6 A 
Heater Volts 25

3BY6
(Prototype—6BY6) 
Heater Current 0.6 A 
Heater Volts 3.15

5U8
(Prototype—6U0) 
Heater Current 0.6 A 
Heater Volts 4.7

12BH7A 
(Prototype—12BH7) 
Heater Current 0.6 A 
Heater Volts 6.3*

• Using heaters connected 
in parallel.

Other Series String Tube 
Types in Development.

AH Tung-Sol Series String Tubes 
have uniform heater warm-up 
time to safeguard against failures 
from initial voltage surge.

Heater ratings are based on 600 
milliamperes of current with the 
heater voltage adjusted for the 
same power as in the prototype. 
All other characteristic* and rat
ing* are identical to those of the 
prototype.

Use of these tubes provide* com
pletely satisfactbry receiver char
acteristic* during warm-up.

Commercial Engineering Department, 
Tung-Sol Electric Inc., Newark 4, New 
Jersey.

SALIS OFFICIO
Atlant*, Chicago, Columbu*, Culver City (Loa 
Angeles), Dallas, Denver, Detroit, Newark, 
Philadelphia, Seattle.
Tung-Sol makes AH-Glaa* Sealed Beam Lampe, 
Miniature Lamps, Signal Flashers, Picture 
Tubes, Radio, TV and Special Purpose Electron 
Tubes and Semiconductor Products.

TUNG-SOL
CIRCLE ED-210 ON READER-SERVICE CARD FOR MORE INFORMATION

101



3.196" J Typs HG Relay

A BILLION OPERATIONS 
... with no 

maintenance whatsoever 
...from NEW CLARE 
Mercury-Wetted Contact 

Relays
L—1.105"—d

Outstanding features of new 
Clare Type HG and HGP Relays

Tube Clamp
For l-l/4"-6" OD Tubes

Made of type 
302 stainless steel, 
the Type 22 tube 
clamp is specific
ally designed to 
exert a minimum 
41b retention pres
sure on tube and 
component bases 
over the entire 
range of the 0.040" 

tolerance allowed tube manufacturers under JAN 
specifications. Being flexible in range, the clamp ex
erts a minimum of 41b retention pressure on a mini
mum diameter base while never exerting so much 
pressure on maximum size bases as to cause breakage. 
This flexibility eliminates the need in assembly to 
match clamps to tube bases.

In field maintenance, the clamp is particularly 
valuable because the two tension loops and the temper 
of the stainless steel give it the ability to hold with a 
minimum of 41b retention on a minimum size tube
base even after having been used on a maximum 
size base.

The Type 22 is made in sizes ranging from 1-1/4" 
ID to 6" ID with several variations in location and 
height of the mounting bracket. Birtcher Corp., Dept. 
ED, 4371 Valley Blvd., Los Angeles 32, Calif.

ELECTRICAL FEATURES
LONG LIFE: Conservative life expectancy of over a 
billion operations when operated within ratings.

CIRCLE ED-212 ON READER-SERVICE CARD FOR MORE INFORMATION

HIGH SPEED: Give consistent performance at speeds 
up to 60 operations per second.

Transformers
For Matching Lines to Speakers

HIGH CURRENT- and voltage-handling capacity (up 
to 5 amperes, and up to 500 volts).

UNIFORMITY: Operating time varies by only about 
0.1 millisecond under constant drive conditions.

CHATTER-FREE: Mercury dampens armature vibra
tion and bridges mechanical chatter between metal 
contact surfaces.

MECHANICAL FEATURES

Small chassis space required 

Convenient plug-in mounting 

Environment-free

Tamperproof

High sensitivity

Maintenance-free

No contact wear

Adjustment cannot change

For complete information contact your nearest 
CLARE representative or write: C. P. Clare & Co., 

3IOI Pratt Blvd., Chicago 45, Illinois.

Send for CLARE Sales Engineering Bulletin No.120

CLARE RELAYS
THE INDUSTRIAL FIELD

These line-to- 
speaker matching » 
transformers, for 
commercial sound 
systems, are de
signed for 70v dis
tribution lines. 
Three sizes are 
available for feed
ing individual 

loudspeakers, or banks of loudspeakers, requiring up 
to 5w, 15w, or 50w. Transformers are also available 
for outdoor applications; they are hermetically sealed, 
and require no additional weather protection.

The transformers have an efficiency of 90% to 95% 
and are intended for use in constant-level sound 
systems. Taps on the secondary of the matching 
transformers permit adjustment of the sound level 
of individual speakers or groups of speakers in 2.5db 
steps without affecting the level of other speakers 
on the line. Electronic Communication Equipment 
Co., Dept. ED, 1249 W. Loyola Ave., Chicago 26, Ill.

CIRCLE ED-211 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-213 ON READER-SERVICE CARD FOR MORE INFORMATION

NEW SWITCH CATALOG specif]

AU
NEW

GIVES COMPLETE 
ENGINEERING DATA
• Photo of each 

switch type
• Detail drawing 

of each type
• Base and 

terminal data
• Operating 

characteristics
• Electrical ratings

24
Saves time in 

selecting 
the right switch

Catalog gives detailed data 
on all these snap-acting switches: 
high-sensitivity, sub-miniature, low- 
cost, general-purpose, metal-cased, 
open-type, immersion-proof, and 
AN/JAN types.

Write today for your free copy.

UN
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CIRCLE ED-2CIRCLE ED-214 ON READER-SERVICE CARD FOR MORE INFORMATION

UNIMAX
Division of the IV. L. Maxson Corporation 

460 WEST 34th STREET,NEW YORK 1, NEW YORK

GOLDAK U-23B EL-TRONICS RAD-TEK

ZERO STANDARD CASE 
Z64-112-34 Z64.112.16

CUSTOM DRAWN 
CASE AND COVER

Instrument Manufacturers from Coast 
to Coast use Cases Produced by the 

ZERO METHOD of Deep Drawing
El-tronics, of Philadelphia, and The Goldak Co., of 
Glendale, are two of many precision instrument manu
facturers who checked the Zero Method. Like Bendix, 
I.B.M., R.C.A., Stoddart and others, they are pleased 
with both quality and price.

Whether for custom or stock (over 900 standard 
sizes) precision, seamless, deep drawn boxes—call on 
Zero. Write for our latest catalog.

ZERO MANUFACTURING COMPANY
ZERO BUILDING, BURBANK 54, CALIFORNIA

I CIRCLE ED-215 ON READER-SERVICE CARD FOR MORE INFORMATION
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for assembling thin-section materials

a

1

CIRCLE ED-218 ON READER-SERVICE CARD FOR MORE INFORMATION
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Vacuum Tube Voltmeter 
Has Widely Applicable Design

by a POTTER 
PREDETERMINED COUNTER

Have you returned your subscription 
renewal and qualification form?

See Page 96

Panel Meter
Measures Ratio of Two Currents

CIRCLE ED-219 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-217 ON READER-SERVICE CARD FOR MORE INFORMATION

West Orange, N. J.

CIRCLE ED-220 ON READER-SERVICE CARD FOR MORE INFORMATION
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specify standard

Flat Head

SOCKET CAP SCREWS

panel has etched panel

Head design permits flush assembly. Uniform 
82° angle under head provides maximum con
tact. Accurate hex socket assures positive, 
nonslip wrenching. Standard sizes— #4 to 3 4" 
in a full range of lengths—are stocked by 
authorized industrial distributors. Ask your 
supplier for Bulletin 877. Or write Standard 
Pressed Steel Co., Jenkintown 12, Pa.

TION

Automation made easy

UNBRAKO SOCKET SCREW DIVISION

JENKINTOWN ^PENNSYLVANIA

CIRCLE ED-216 ON READER-SERVICE CARD FOR MORE INFORMATION

MY
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on

of 
nu- 
iix, 
sed

Potter Predetermined Counters deliver precise control 
of any process which can be counted or measured. 
Exact, errorless quantity, length, revolution, time or 
sequence may be counted at speeds of up to 60,000/ 
minute. Relay control is provided at the predetermined 
counts with automatic or manual reset. Electronic de
sign precludes inertia. Maintenance is negligible. In 
single, dual or multiple sequence counters.
If you have a control problem we’d like to offer our 
recommendations—please write or call.

CUWF.’** RA? 3
UHSON

POTTER INSTRUMENT COMPANY, INC
115 Cutter Mill Road . Great Neck, N. V.
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The “302 Polymeter” is 
a vacuum tube voltmeter 
that offers a subminiature 
vacuum tube r-f probe, a 
peak-to-peak scale, a new 
7" meter movement, a 
lighted scale, a patented 
linearity circuit, an input 
impedance of 17 megohms, 
shielded a-c and r-f leads, 
and screw-on connectors. 
The brushed aluminum 
lettering, providing easier

reading. Changes in control arrangements facilitate 
and speed switching; these changes include a new 
selector switch sequence and range switches.

The instrument reads peak-to-peak voltages from 
200mv to 2,800v ; d-c voltages from 200mv to 2,800v ; 
d-c voltages of plus or minus polarity from 50mv to 
l,000v; a-c voltages from 50mv to l,000v; r-f voltages 
from lOOmv to 300v in the band of lOkc to 300Mc; 
resistance from 0.5 ohm to 1,000 megohm; and deci
bels from —20db to -|-61.4db. The d-c voltage range 
may be extended to 30,000v by using this firm’s Type 
225 (30kv) d-c voltage multiplier probe. Sylvania 
Electric Products, Inc., Dept. ED, 1221 W. 3rd St., 
Williamsport, Pa.

This panel meter has the 
capacity to handle 50ma 
in either coil, and will 
accurately indicate a ratio 
on an input of 2ma mini
mum. Scale tolerances are 
based on an angular toler
ance of 1°.

The movement uses a 
pair of fixed coils sur-

rounding a small alnico magnet attached to a pivoted 
pointer shaft. With equal current in both coils, the 
pointer will indicate unity ratio (1). An increase in 
strength of one current over the other will pull the 
pointer right or left of center to indicate a ratio.
Instrument Div., Thomas A. Edison, Inc., Dept. ED,

One hundred or a million

TORRINGTON
small precision parts 

are exactly alike

Precision and uniformity go hand m hand 
at Torrington—regardless of the size of 
the order.
Automatic equipment of special design, 
and the know-how gained in almost 90 years 
of precision metalworking enable us to 
produce your small precision parts to the 
highest standards of uniformity.
Let us produce a trial order for you. Send 
your blueprint or a sample part for our 
prompt quotation. Ask for our Condensed 
Catalog. It shows many of the parts we can 
make faster, better and for less than you 
can yourself.

THE TORRINGTON COMPANY 
Specialties Division

37 Field Street, Torrington, Conn.

TORRINGTONw// METAL PARTS
Makers of Torrington Needle Bearings



Highly Accurate Unit

CIRCLE ED-22

CIRCLE EO-222 ON READER-SERVICE CARD FOR f^ORE INFORMATION

In Ratings to 60,000 Ohms

ON Cl

CO
77 Broadway Cambridge 42. Mass.

CIRCLE ED-223 ON READER-SERVICE CARD FOR MORE INFORMATION

Bulletin No 5

1. Shock mount
2. Contact assemby
3. Contact detail
4. Armature with 

contact detail

millivolts 
(5 ohm«.¡

5. Cast bracket
6. Alnico magnet
7. Bearing detail
8. Yoke (steel)
9. Mounting frame

CIRCLE ED-2

ELECTRC
CIRCLE ED-221 ON READER-SERVICE CARD FOR MORE INFORMATION
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Model 266
Sample specs, ar« 

0.2 micro
amperes, (12,000 

ohms coil) or,

OF AMERICA

ELEuROniL
A New Role

CIRCLE ED-224 öl REAUSR-SERV1CE CARD FOR MORE INFORMATION

WRITE FOP

Magnet Design—Bulletin 151. Specific infoe
m.ition for the design engineer. Covers appb-

mg of permanent magnets.
Stock Standard Magnets-Catalog SM-1252.
Complete data, with dimensional drawings of
standard magnets offered from stock for pilot

without special tooling.

THOMAS & SKINNER

Very High Sensitivity)

The PS - I 7 1

accuracy
t r a n s i s t o r
ineasu renient s.

modate power

d it ion,

for the

ERGIREER
Pioneering in
Automatic Control

Power Supply

Power Su ppi v
was developed ex-
presslv for use in

1 he regulated out
put current of 1-
amp max is high
enough to accom

SU*®**, 
"«S»

transistors-, in ad
its regu

lating characteristics and wide range make it useful 
m many other applications where constant current 

Th. automation of industrial
or voltage source is needed. It has seven regulated 

processes, the elimination of tedious
current ranges from Ima to lamp and tour regulated 

paper work, the safeguarding of human
voltage ranges from lOv to lOOv.

lives and creative energy through split-
’flic instrument contains a high-gam vacuum-tube 

second senring, thinking and deciding regulator circuit which keeps the output current or 

machines that act with intelligence and voltage constant, and which also maintains high out 
discretion are part of the second industrial put impedance (when used as a constant current 

revolution that is changing the life
and work patterns of us all.

supply) or low impedance (when used as a constant

ECA s engineers are creating the automatic industrial

voltage supply).
The front panel meter indicates voltage or current 

controls, the electronic business machines, the digital
.mil analog computers that are bringing this

output directly. Absolute accuracy is better than 

revolution into focus day by day. Until they can
0.25%. Precise setting to 0.1% is made by a 10-turn

design a machine that can do it better, these engineers
Helipot. Regulation is better than 0.1% for load 

are encouraged to bend their best thoughts to this changes from zero to full load and line voltage 
work in an atmosphere that allows for professional changes from 105v to 125v. Hum is below 0.0o% of

freedom, where there are open channels full scale on all ranges. Scientific Specialties ( orp..
for the propagation of new ideas, where work

executed with imagination is remembered.
Dept. ED, Brighton 35, Boston, Mass.

where there is opportunity to grow in the profession.

5w ResistorAs one of the leaders in this rhange, ECA is daily 
stretching out into new fields and enlarging its interest 

in old ones. Nevertheless, the corporation rests on 
a sound base of well-established commercial 

products, which provide the ECA engineer with 
stability, and assure him of compensation 

on a high industrial pay scale.

There are now a few positions open 
for electronic engineers with a 
good theoretical background and 
a few years' experience. Address all
inquiries to: Mr. W. F. Dat'is, Dept. 506

ELECTRONICS

The LP-5 is a 5w 
glass resistor unit 
available in ratings 
from 200 ohms to 
60,000 ohms and 
should be especially 
valuable for color 
TV. It is manufac
tured by having a

CORPORATION
metallic-oxide Him permanently bonded by Pyrex 
brand glass rod.

Essentially non-inductive, the unit has a tolerance of 
±10% with ±5% available at a slightly higher price. 
The power rating is based on 40°C ambient tempera
ture and an average hot spot of 240°C. Permanent 
changes in resistance due to normal soldering tech
niques are less than 0.5%. Corning Glass Works, 
Corning, N. Y.

cations, properties, design problems and test* 

working models, or for small requirements.

Specialists in Magnetic Materials

Steel Products Company, Inc.
1157 E. 23rd STREET. INDIANAPOLIS 7, INDIANA

• The VHS is a balanced armature,
Alnico magnet type relay. It is internally 
shock-mounted and resistant to vibration.
The screw-on cover is gasket sealed. It can
be opened and resealed.
Connections: 9 pin octal style. Dimensions: 
1% diameter x 2% long. Weight: 4 ounces.
Sensitivity: Infinite variations from 
0.2 Ua. to 10 Amp. or 0.1 Mv. to 500 volts, 
self contained. Higher volts or amps 
with external multipliers. A.C. rectifier 
types. Trip point accuracies to 1%.
Differential 1%. The degree of 
resistance to shock and vibration 
primarily depends upon sensitivity and 
type of action wanted. In general, 
the relays will not be permanently 
damaged by shocks of 100 G's and 
vibrations up to 2,000 cps at 3-4 G's. 
The most sensitive relays may close 
their contacts under these conditions. 
Contacts: SPST or SPDT, 5-25 Ma. D.C. 
Other ratings to 14 Amp. A.C. A locking 
(Toil gives high pressure and chatter free 
contact even under shock and vibration. 
Prices on the order of $20-$80. Delivery 
4 to 6 weeks. Assembly Products, Inc., 
Chesterland 17, Ohio.

o i

!

SCHEMATIC

See us at IRE Conf., Westward Ho, Phoenix, April 28, 29
CIRCLE ED-225 ON READER-SERVICE CARD FOR MORE INFORMATION
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POT
L

DIGITO METER"
TYPE 15

Clockwise or Counterclockwise 
operation

Various Codes

Unambiguous Output-8 digits 

Instruments with greater number 

ol digits also available

Low Torque Load— .25 oz. in.

Subminiature Size 
(weight 3.1 oz. — 1.56“ diam. 

— 2.14" length)

Superprecision — ± .19%

Direct Drive — No Gears

Long Life of over 5.000 000 cycles

Countless Applications

For further information on DIGITOMETERS. and 

other Electro Mec instruments, ULTRA LOW 

TORQUE PRECISION POTENTIOMETERS, contact 

our engineering department

I

ANALOG-DIGITAL CONVERTER

ELECTRO-MEC Laboratory, Inc.
21-09 43 Avenue Long Island City 1, N. Y

dll ILII ‘Trade Mark

CIRCLE ED-226 ON READER-SERVICE CARD FOR MORE INFORMATION

Radar Amplifiers
Available in Miniature Sizes

Standard minia
ture lightweight 
I-F Radar Ampli
fiers incorporating 
low noise front ends 

’ are now being pro
duced by this firm. 
New techniques, 
materials, and 
methods are em
ployed to provide, 
for example, a 9- 

tube, completely enclosed amplifier that measures only 
8-1/2" x 3" x 3/4" and weighs only 1 lb.

General specifications typical of these amplifiers 
are: center frequency 20 to lOOAIc: bandwidth, 2 to 
12Mc; gain, up to 120db; automatic and or manual 
gain control lOOdb or greater: noise figures better 
than 2db; and ambient temperature operating range 
— 65° to -|-100oC. The amplifiers will operate under 
30G shock and 10G vibration for extended periods.

Standard circuits are available to provide for low 
impedance output, video detection, fast time constant, 
tuning detection, video amplification, video limiting, 
etc. Variations of standard circuits are available on 
special order. Government source inspection to mili
tary specifications is available. RS Electronics Corp., 
Dept. ED, 435 Portage Ave., Palo Alto, Calif.

Exciting 
New Development in 

Printed Circuits!

Photo courtesy 
Methode Manufacturing Corp. 

Chicago, III.

New CuCLAD* copper-clad laminate offers unequalled bond strength, 
heat resistance, solderability, punchability, electrical performance!

Here’s the foil-clad laminate you’ve been waiting for! 
It’s CuC LAD LAMICOID®—made possible by an en
tirely new concept in bonding material and specially 
designed equipment developed exclusively by Mica 
Insulator Company. This new bond and unique bonding 
method give you unequalled performance that’s con
sistent and dependable from sheet to sheet, lot to lot.

CIRCLE ED-228 ON READER-SERVICE CARD FOR MORE INFORMATION
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1,000 
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olt> 
im.)

HEd «

UP TO 25% 

ON CORNING LOW-POWER RESISTORS 

4- and 5-watt sizes

Write New Products Division

CORNING GLASS WORKS, CORNING, N.Y.

Coaxial Cable
With Low-Noise Characteristic

LOOK AT THESE TYPICAL PRODUCTION RUN 
VALUES ON 6028 XXXP CuCLAD LAMICOID

BOND STRENGTH—Guaranteed min: 6 lb.; avg. 9 lbs. 
(90° peel at 2 Ibs/min.)
SOLDER TEST—Guaranteed no blitter* @ 230-240" C. 
for 10 second*, 1" square floated on molten solder 
HEAT RESISTANCE—Guaranteed no change at 150° C. 
for V2 hour in air-circulated oven, air flow parallel to 
specimen
PUNCHABILITY—Excellent
SURFACE RESISTIVITY, megohm* 
C -«6/35/90 .............. 7.3x 10’
VOLUME RESISTIVITY, megohm cm
C-96/35/90 3.7 x 10®
WATER ABSORPTION
1/16" th., E-1/105 + D-24-23 copper on . 0.1% 
1/16" th., E-1/105 D-24-23 copper removed 0.7%

The “Glennite 
Blue Line” Coaxial 
Cable is designed 
to meet the need 
for an extremely 
low noise charac
teristic in a sub- 
miniature size cable 
for connecting elec

tromechanical transducers. Developed particularly 
for use with transducers in the field of shock and 
vibration, it is extremely flexible and consequently 
not easily damaged mechanically. It has been treated 
to reduce self-noise generation to a minimum.

The cable has a low’ capacity of 38mmfd/ft and is 
usually equipped with a new subminiature coaxial 
screw type connector (Type C5-P). Overall diameter 
of the cable is only 0.017". This cable may also be 
used for r-f work, having a characteristic impedance 
of 40 ohms and an insulation strength of 1200v d-c. 
Gulton Mfg. Corp., Dept. EI), Metuchen, N. J.

You get all these advantages:
A Stronger Bond Which Improves With Age and Heat * Better Heat 
Resistance * Better Reaction to Hot Solder • Bond Electrically Equal to 
Laminate • Improved Arc Resistance * Superior Punchability • Uniformity 

and CuCLAD LAMICOID is competitively priced!
CuCLAD LAMICOID is available NOW, in several 
grades. Tell us your requirements or problems—or ask to 
have a MICO Sales Engineer call. ‘Trade-mark

COMPANY
Schenectady 1, New York 

Offices in Principal Cities 
In Canada—Micanite Canada, Ltd., Granby, Quebec 
LAMICOID« (Laminated Plastic) • MICANITE« (Built-up Mica) 

EMPIRE« (Coated Fabric« and Papers) • FABRICATED MICA • ISOMICA«

CIRCLE ED-227 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-229 ON READER-SERVICE CARD FOR MORE INFORMATION
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Nee<

even with

Our

size
FLEXLOC SELF-LOCKING NUTS

cell-controlled potentiometers. quire

When

In operation variable-phase exciter drives
FLEXLOC LOCKNUT DIVISION

CIRCLE ED-2

Established 1850

SAVING

ASTERN
SOLVINC SPECIAL PROBLEMS IS ROUTINE AT EAO

CIRCLE ED-235 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-231 ON READER-SERVICE CARD FOR MORE INFORMATION
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High-Power Relay 
Electronically Controlled

CIRCLE ED- 

electrc

Send for 3 color decimal equivalent wall chart. 
On request, our 36-page catalog.

special temperature compensated synchronous chop
per. The a-c and d-c voltages are electrically isolated, 
and both are isolated from the chassis ground. Quare 
Associates, Dept. ED, P. O. Box 95, Canton, Mass.
CIRCLE ED-232 ON READER-SERVICE CARD FOR MORE INFORMATION

How about your fasteners or small parts? Have you hod an 
estimate from HASSALL?
This is a typical example of how HASSALL saves thousands of 
dollars for cost-conscious manufacturers in hundreds of indus
tries. This part is mode in one piece by cold heading ... the 
part is not only lower in cost but also stronger and just as ac
curate. Savings amount to $8.80 per thousand and this manu
facturer used hundreds of thousands a year!

Perhaps your parls can be made by this better, lower cost 
method. Send samples or sketches of your parts for a prompt, 
$ $ $ saving quotation.

one-piece, all-metal 
construction
resilient locking 
segments

JOHN HASSALL, INC.
P. O. Box 2202 Westbury, Long Island, N. Y.

I STATIC 
^pressure

changed to a-c, so that the linearity of a-c laboratory 
standards can be checked with only a battery and a 
good decade divider.

Other typical uses are calibration and linearity 
testing of resolvers and synchros, a-c instruments and 
controllers, and a-c output transducers such as pres
sure pickups. It can also be used as a high precision 
a-c reference with variable-phase output.

may also be

»14.00 
per thousand

»5.20 
per thousand

JENKINTOWN ■ PENNSYLVANIA

CIRCLE ED-234 ON READER-SERVICE CARD FOR MORE INFORMATION

DO YOU KNOW? Because they are of one-piece, all-metal con
struction, Flexlocs can be used in temperatures to 550° F. Nuts 
lacking this design feature have more restricted temperature ranges 
and applications. And Flexlocs are stocked in a full range of sizes 
from #4 to 2" by authorized industrial distributors. Write for 
Bulletin 866. Standard Pressed Stefl Co., Jenkintown 12, Pa.

CFM AT STANDARD AIR

For efficient, spot cooling r-f electronic equipment, for air change 
in small equipment-filled boxes, it’s EAD’s miniature tube axial 
blowers, driven by EAD’s new one-inch diameter motor. These 
light weight, long life units have no brushes ... no arcing .. . 
no radio interference. They meet applicable MIL specifications 
for aircraft use.

Modifications or new designs expertly engineered to 
meet specific needs. Write for detailed information.

The “Micrelay” 
’s designed for 

■ coni rol of high-
A power, high-cur»“ iRSsi rent loads up to

60a mp or 3hp
JflnDEQEEELl WfL L from very low-
KtVM * ITi® current, low-pow

er devices or cir
cuits. Typical activating devices are: photocells; 
thermostats and other thermal instruments; meter
type contacts; and circuits controlled by resistivity 
of fluids and capacitance of dielectrics.

The “Micrelay” is a simple, rugged, and compact 
electronically-controlled unit, completely a-c operated 
from 125/230v 60cy. It employs one commercial, 
rugged, long-life, Type 2D21 miniature thyratron 
tube, and also includes the Ebert Mercury Plunger 
Relay with 35amp or 60 amp contact rating at 115v 
a-c as required. Current amplification is (standard) 
11,666,666 times, or (heavy duty) 20,000,000 times. 
Dimensions are 2-1/4" x 5" x 8-3/4". A variety of 
contact ratings is available. Ebert Electronics Corp., 
Dept. ED, 212 Jamaica Ave., Queens Village 28, N. Y.
CIRCLE ED-233 ON READER-SERVICE CARD FOR MORE INFORMATION

The Model 300
A-( ’ to

MbA and t0

<• h ti

0.05%, so that it 
be used for 

W direct conversion
of unknown a-c 
voltages and cur
rents to d-c for 

measurement to the precision of five-place, standard-

rfiim3

Hassall

$8.80
per thousand



transformers fast?

UTS

ri*l

When you have a transformer problem, call on

ELECTRONICS AND TRANSFORMER CORPORATION |

Transducers
For Sensing Rectilinear Motions

an

arr.

Y.

electronic design April 1955

..cost less!
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... they 're finest I

SYLVAN!*

MATION

AMPERITE
REGULATOR

MATION

•il 1955

IMPERITE CO. Inc., 561 Broadway, New York 12, N. Y.
In Canada Atlas Radio Corp , Ltd . 560 King St. W , Toronto 2B

of 
us- 
he 
JC- 
1U-

ost 
P».

lai con- 
F. Nuts 
î ranges 
of sizes 
rite for 
12, Pa.
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)0
•and

BALLAST 
REGULATORS

A mperite Regulators are designed 
to keep the current in a circuit 
automatically regulated at a defi
nite value (for example, 0.5 amp).

• For currents of 60 ma. to 5 amps. 
Operates on A.C., D.C., or Pulsating 
Current.

• Hermetically sealed, light, compact, 
and most inexpensive.

Voltage Ratio Comparator
Accurate to O.O1 % More Engineers on A N and civilian projects are proving—

sand

sand

You can get them from us, engineered to 
your specifications and produced faster 
than you may think possible.

Our staff of design engineers have long 
experience in communications. They know 
how to design around special problems of 
size, weight, high voltage or temperature; 
and they understand over-all circuit re
quirements . They can design what you need.

And our manufacturing and inspection 
facilities can put the engineers’ design into 
quality-controlled production in a remark
ably short time.

Dept. ED-4„ Caledonia N. Y.
CIRCLE ED-236 ON READER-SERVICE CARD FOR MORE INFORMATION

SPURS & 
PINIONS 

HELICALS 
& SPIRALS 

SPROCKETS 
A RACKS 

BEVELS
A MITRES 

WORMS
A WORM 
GEARS 

SPLINE
SHAFTS I 
SPLINE 
FITTINGS

Specialists in manufacture of Fine Pitch Gears 
to close tolerances . . . from ordinary commercial 
grades to the most exacting aircraft specifications 
Nylon gears with teeth molded or cut. Also gears 
made from stampings, with teeth stamped or cut. 
Send blueprints for proposals and/or engineering 
collaboration. Nt obligation to you.

FRANKE GEAR WORKS, INC.
1932 W. COLUMBIA AVE., CHICAGO 26, ILL.

CIRCLE ED-237 ON READER-SERVICE CARD FOR MORE INFORMATION

AMPERITE 
DELAY RELAYS 

and

BALLAST REGULATORS

The Model 592 
Standard Voltage 
Ratio Comparator 
is used for setting 
accurate voltage 
ratios, both a-c 
and d-c, by means 
of an accurately 
calibrated voltage 
divider network

and a zero-center microammeter. It is capable of 
measuring ratios from 1:1 to 10,000:1 with an ac
curacy of 0.01% in an operating temperature range 
of -4° to 4-160°F.

The unit compares voltage ratios in the range of 
-}-150v to —150v d c; compares voltages across 120v 
a-c 350cy source; and can be supplied to compare 
a-c voltage ratios at any frequency. It has three sen
sitivity ranges, and polarity or phase selector switches.

This portable equipment is housed in a gray 
wrinkle-finish aluminum-alloy case, 18" x 11" x 11" 
in size, and weighs 25 lb. Telectro Industries Corp., 
Dept. ED, 35-18 37th St., Long Island City 1, N. Y.
CIRCLE ED-238 ON READER-SERVICE CARD FOR MORE INFORMATION

“Lyn-A-Syn” Linear Motion 
Displacement Transducers, 
featuring minimum size and 
high sensitivity, are available 
in 32 models with linear dis
placement ranges from 0.003" 
to 2". They are highly ac
curate and sensitive inductive 
components for precise sens
ing of rectilinear motion.

Operation of these units is
based on the linear change in flux linkage between 
the primary coil and secondary coils with displace
ment of the high-permeability metal core. Dis
placement of the core in either direction from the 
center null position causes a linear increase in output 
voltage.

Units are inductively and resistively balanced for 
minimum null signals. All models may be obtained 
magnetically shielded or wound for high-temperature 
operation. Units are available for power frequency 
or medium audio frequency operation, and at input 
voltages of 0.5v to lOv. Size ranges from 15/64"OD 
x 15/64" long to 3/4"OD x 9-1/2". Shown are a 
0.005" magnetically shielded unit (left) and a 0.010" 
standard miniature model. Minatron Corp., Dept. ED, 
1 Cliveden Pl., Belle Mead, N. J.
CIRCLE ED-239 ON READER-SERVICE CARD FOR MORE INFORMATION

M PERIT 
DELAY 
RELAYiron 
STANDARD

Thermostatic

DELAY RELAYS
Provide delays ranging from 2 to 150 seconds. 
MOST COMPACT, HERMETICALLY SEALED
• Actuated by a heater, they 

operate on A.C., D.C., or 
Pulsating Current.

• Hermetically sealed. Not af
fected by altitude, moisture, 
or other climate changes.

• Circuits: SPST only — nor
mally open or normally 
closed.

Amperite Thermostatic Delay 
Relay* are compensated for 
ambient temperature changes 
from —55° to + 70 °C. Heaters

T9 BULB

MINIATURE

consume approximately 2 W. and may be 
operated continuously. The units are most 
compact, rugged, explosion-proof, long- 
lived, and — very inexpensive!
TYPES: Standard Radio Octal, and 9-Pin 
Miniature.

PROBLEM? Send for Bulletin No. TR-81
Also — a new line of Amperite Differential 
Relays — may be used for automatic over
load, over-voltage, under-voltage or under
current protection.

kl AoO-l

-'¿Joo 
^UA

TV

Amperite Regulators are the simplest, most effective 
method for obtaining automatic regulation of current or 
voltage. Hermetically sealed, they are not affected by 
changes in altitude, ambient temperature (—55° to 
+ 90^C), or humidity. Rugged; no moving parts; 
changed as easily as a radio tube.

Write for 4-page Technical Bulletin No. AB-51

VOLTAGE OF 24V
BATTERY A CHARGER ' VOLTAGE VARIES

VARIES AUTO» , ONLY

50% j 2%w 
T6jL



Wire Thread Inserts
With Extra-Large Diameters

A SPECIALTY OF : C-A-C

ANU Si

BREW
COMPUTER-1

CIRCLE ED-244 ON READER-SERVICE CARD FOR MORE INFORMATION
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FOR YOUR SPECIAL

SPECIALS FOR CHASSIS MOUNT

NETWORKS FOR PRINTED CIRCUITS

STOCKED HS" SERIES TOROIDS

STOCKED "MP" SERIES TOROIDS

$30.00 
Each

Write for 
OEM. 

and
Quantity 

Discounts

552

CIRCLE ED-2
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LOREN F. Gl 
F R ;oi ON 
kittleson 
leemark A 
RON MERED 
G. G WILLI

<ELEI
ABI t
Ah.
AMI
S1OCK i

CIRCLE ED-241 ON READER-SERVICE CARD FOR MORE INFORMATION

108

ELL.
AL.
Ah’

AVI ,
STOCK

For Analog-Digital Use

characteristics

electrical specifications.
Consult Richard D. Brew and Co. and you’ll get enthusi-

Concord, New Hampshire 
design development manufacture

SEE YOUR CAC MAN
NEW YORK — Harold Gray Assoc, - LA 4 4258 - 286 Fifth Ave New York. N. Y.
PHILADELPHIA - Charles R. Hile - Elim 6 2266 - Hillview Rd. Boi 144, Paoli. Pa
BALTIMORE—Charles R. Hile - Boulevard 1202J —(I. G. Korman) 5006 Kenwood. Baltimore 6. Md
CHICAGO — Gassner I Clark Co. — Rogers Pk. 4-6121 — 6644 N. Western Ave.. Chicago 45. Ill
KANSAS CITY - E. W. McGrade Co. — Delmar 9242 — 6315 Brookside Plaza Kansas City. Mo
LOS ANGELES — Samuel 0. Jewett — State 9-6027 — 13537 Addison St . Sherman Oaks, Calif.
SEATTLE — Testen — Mohawk 4895 Boeing Field. Room 105, Seattle 8 Washington
SYRACUSE — Naylor Electric Co. — 2 3894 — State Tower Bldg Room 317, Syracuse 2. N. Y
MERIDEN — Henry Lavin Assoc. — 7-4555 — (Henry lavin P. C Box 196, Meriden. Conn
NEEDHAM — Henry Lavin Assoc. — 3 3446— (Robt. V. Curtin) 82 Curve St.. Needham, Mass

INDIANAPOLIS - R I Whitesell & Assoc - Melrose 2 8517 - 2208 E. Washington. Indianopolis I, Ind

FOR ADDITIONAI INFORMATION CONTACT

HICKMAN MILLS, MISSOURI
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cal notation.

available.

These wire
thread inserts of

strong, permanent
threads in soil
materials such as

ma<2-

can be formed. Inserts lor left-hand threads can be

Rockwell 50C can be obtained in 18-8 stainless steel

music“C \
e

Todays heavy demand for CAC coils, tuned transformers, 
filter and related networks is proof of CAC engineering ac
complishments in complex developments.
Subminiaturization, plastic encapsulation, temperature com
pensation and advanced packaging are not just 

buy words, but DAILY procedure at CAC.

CLEVELAND — Ernie Kohler Assoc. — Olympic 1-1242 — 8905 lake Ave., Cleveland 2. ihio

COMMUNICATION ACCESSORIES COMPANY
PHONE KANSAS CITY, SOUTH 5528 

nesium, plastics, and wood, as well as in iron and steel.
Inserts in standard stock sizes run from 4-40 up to 
1-1/2-12, serving most applications. Special inserts 
have been formed up to 6-11/16 diam with 12 threads
per inch.

The large diameter inserts can be formed of wire 
from 3/16 diam down to a minimum of 0.015 diam.
N.C. and N.F. pipe threads, and other thread series 

formed, as well as for double, triple or quadruple
lead threads.

Tolerances arc held to 0.0002 , and surface finishes 
from 8-15uinch can be produced. Hardness up to 

which is the standard material used. Inserts can be 
formed of phosphor bronze, Hastelloy 
lire (0.75% C) and other metals. Heli-Coil ( orp..

Dept. ED, Danbury, Conn.

Rotary Converter

The Tvpe “Dlglt-
an analog-digital

with a shaft tortine ot only 
It provides an

accurate moans of transpos
ing rotarv motion into an
equivalent binarv numeri

Originally developed for
the Air Force, the unit has unambiguous output using 
a reflected binary, or Gray Code, of 8 digits. It may 
be adjusted for clockwise or counterclockwise rotation
with increasing code sequence. Special code disks are

The unit functions satisfactorily at vibrations up
to 500cy at 7( L Accuracv of segment location is ±0

earless variety with10'. It is of the direct-drive, gi 
a maximum recommended rotational speed of 650rpm.
Size is 1.9" long x 1.5"diam and, with a 0.125 diam 
shaft, weight is only 3 oz. All parts are of non-
corrosive materials, or suitably protected. Electro-Mee
Laboratory, Inc., Dept. El), 21-09 43rd Ave., Long
Island Citv 1, N. Ì .

extra-large pitch
diameter and wire
size p r o vid e

aluminum,

Brew
Delay Lines

for applications
requiring exceptional

PRlh 
C/RC 
LOWE 
COST

Shown above is a Lumped Constant Delay Line designed, 
manufactured, and delivered on schedule to a customer who 
came to us with the following requirements: delay 1.0 usee, 
reflections 50 db below peak signal, frequency response: 
from O-4.5mc less than ±0.1 db — from 4.5-lOmc less than 
±6 db, attenuation less than 6 db, phasing ±.01 usee 0-4.2
me, impedance 150 ohms, max. temp. 150 F., operating 
temperature 120° F., voltage 350 VDC ±6 VPP video, sourct
impedance 4 uu 1200 ohm, grid circuit termination 10 uu.

The three main types of delay lines . . . Lumned Con
stant, Ultrasonic, Distributed Constant . . . are available from
Richard D. Brew and Co., and our special techniques and 
methods, plus rigid quality control measures assure you of the 
finest and most practicable delay lines to meet your needs.
Major consideration is given to proper packaging as well as 

astic cooperation and help.
Send for General Catalog 54

Richard D. Brew and Company, Inc.
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MODEL 
200 A
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needs.
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Quantity 
Discounts

$30 00 
Each

Write tor 
O.F.M.

I) & R, Ltd, 
0. Box 1500.

rating 

source

rise correlation 
same accuracy

• HIGH ACCURACY
• MEASURES FROM 0 TO 360 DEGREES
• READINGS NOT AFFECTED BY NOISE AND

Magnetic Resolver
Provides Fast Response

Santa Barbara, Calif.
CIRCLE ED-249 ON READER-SERVICE CARD FOR MORE INFORMATION

COMPUTER-MEASUREMENTS

Division of THE

PRINTED 
CIRCUIT 
lowers 
COST on. • 

_ ^eùci/u.

5528 Vineland, Dept 76-D, North Hollywood, Calif.

CIRCLE ED-246 ON READER-SERVICE CARD FOR MORE INFORMATION

This compact sig
nal generator, the 
Model F5-1, acts 
as a secondary fre
quency standard 
with a short-time 
accuracy of one 
part per million. 
Generating twelve 
selected standard 

20cy, the unit has a
long-time accuracy for the stabilized characteristic 
lOOke standard crystal of 20 parts per million over 
normal room temperature ambient range.

Eleven sine wave frequencies, available at approxi
mately 1 v level, selected by front-panel controls are: 
20, 15, 10, 5, 3, and 1 kc; 400, 300, 100, 60, and 20ey. 
In addition, a constant lOOke signal may be used for 
reference to a primary standard or to WWV for pre-

Frequency Standard
Short Time Accuracy of 1 /1,000,000

• PHASE SHIFTS OF THE ORDER OF .01 • CAN BE MEASURED 
EMPLOYING SPECIAL CIRCUIT TECHNIQUES

• MEASURES IN-PHASE AND QUADRATURE COMPONENTS 
SEPARATELY

For further information contact your nearest 
representative or write for brochure

REPRESENTATIVES
PiJCER INSTRUMENT CO., 739 Boylston St., Bos on 16, Mass.
LOREN F GREEN & ASSOC., 4949 W Divfrsey Avr Chicago 39. III.
PR. JODON INC . suit» 138. 3000 Con licet ic ul Aw , Wa-hinoton 8 D C.
KITTLESON CO.. 416 N<< La Brea Ave., Los Angeles 36, Calif.
LEEMARK ASSOCIATES, P. 0. Box 8467 Kansas C.h 14 Mo.
"ON MEREDITH CO 2410 Beaean Ave . Seattle 44, Wash.
" 1 WILLISON CO., 1821 W Alabama, Houston 6, Texas

The Series 1800 
Magnetic Resolver 

,* k |«l"\ l-b -> .11« <1 H-.i

v • 1 ■ । •"।'
waves due to a 

/ specially processed
9 high permeability

steel core. A typical production test requirement is 
as follows: when cheeking null voltage output, the 
voltage decays to 2mv within 175^sec after switchover 
with a 13v lOOOcy square wave at the primary.

The unit can be supplied with rotor and stator 
inductance values held within ±3% when desired. 
Minimum brush noise level makes it specially suited 
for driving circular sweep radar presentations. The 
resolver is also designed for other applications requir
ing exceptionally fast recovery time to a step func
tion voltage wave.

The vector sum of the output voltages of the quad
rature rotor windings is constant in amplitude within 
±0.5% and at an electrical angle within 30' of the 
resolver shaft. Biiilar or quadrature windings are 
available in the stator. Nominal input voltage is 26v 
400cy with a transformation ratio of 0.29±5%. 
John Oster Manufacturing Co., Avionic Div., Dept. 
ED, Racine, Wis.
CIRCLE ED-248 ON READER-SERVICE CARD FOR MORE INFORMATION

ELCO
SCREWS

SCREWS GOOD
SCREWS

DECIMAL DECADE TOTALIZE»

ph a Ar

SCREW CORPORATION
industrial test equipment co

3-4684

PHASE 
METER

Incorporating printed circi 
makes it possible to red

WOOD SCREWS 
MACHINE SCREWS 
MACHINE SCREW 

NUTS 
TAPPING SCREWS 
THREAD-CUTTING 

SCREWS 
PHILLIPS AND 
SEMS SCREWS 

PIPE PLUGS 
STOVE BOLTS 
CAP SCREWS 
LAG SCREWS

DRIVE SCREWS 
SPECIAL SCREWS
COLD HEADED 

PRODUCTS

1 1th ST. • NEW YORK 3

r PRICE

$34950
FOB.

NEW YORK

■ by producing more uniform units, faster 

and more efficiently Greater operating 
stability through better heat dissipation 

made possible by improved physical layout 
Standard octal plugs assure adaptability to 

most existing high speed counting equipment

Direct illuminated read-out; , 4
pulse pair resolution — , _ /

5 microseconds; maximum 
counting raté —

100,000 per sec. ±

ELCO;0^

try into the TU 1 OOP 
ce the selling price



Corning Type N Precision Resistors. Rugged. Stable. And Economical.

For critical accuracy, 
extreme stability...
Rugged Coming Type N Film-Type Resistors

When you need a precision resistor for really hard work, our 
Type N accurate grade is a likely job candidate.

We make it to a standard tolerance of 1% but we can tighten 
up if you wish. You can operate Type N’s at ambient tempera
tures up to 140°C. with derating. Their noise level is so low, 
you’ll have difficulty measuring it.

They have a negligible voltage coefficient averaging less than 
.001% per volt. You needn’t worry about moisture because 
both core and film are absolutely impervious.

Stability means that the average change of resistance after 
500 hours at maximum dissipation is less than 0.5%. A stand
ard 5-second overload of 6.25 times rated power causes a per
manent resistance change of less than .001%. Type N resistors 
have low capacitive and inductive reactance, too.

These accurate grade resistors overcome the inadequacies 
of conventional resistors in many advanced circuits. We recom
mend them to you for use in circuits where other resistors 
aren’t up to the task or cost too much.

Specifically, you’ll find these resistors most useful for radio 
and TV equipment, HF circuits, test equipment and low-signal, 
hi-gain amplifier stages. 
Their stability and rug
gedness make special 
handling unnecessary.
Made to MIL-R-10509A 
Specifications.

Fine as they are, Corn
ing Type N Resistors 
cost remarkably little. 
For complete technical 
information and price 
lists, use the coupon.

Corning Type R High-Power Resistors— 
Range from 25 to 1,000,000 ohms, rat
ings from 7 to 115W, are non-inductive. 
Exceptionally good noise and frequency 
characteristics. Excellent moisture re
sistance and overload capacity recom
mend them for stable long-life service 
under adverse conditions. Meet MIL-R- 
11804A Specifications.

------------------------- tâ&Af---------------------------------- 1
CORNING GLASS WORKS, 39-4 Crystal St., Corning, N.Y. 

New Products Division

Please send me descriptive catalog sheet on Corning Type N Film-Type i 
Resistors.

Name.........................................................................................................................................

Title................................   I

Company................................   |

Address.

City............................................................................................ Zone.........  State..............  |

I________________________________________________ I
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Four Digit Voltmeter
For High-Speed D-C Measurement

digital voltmeter
The Model 419 

Digital Voltmeter 
is a self-balancing, 
digital potentiom
eter for measuring 
d-c voltages from 
0.001 v to 999.9v. 
Maximum error is 

less than 0.1% of the applied voltage. Resolution is 
0.001 v in low range. This instrument makes an aver
age of 100 zero-to-full-scale readings per minute, with 
automatic indication of polarity and decimal position. 
Input resistance is in the order of 1000 megohms on 
the low range (up to 9.999v) and 11 megohms on the 
high range (lOO.Ov to 999.9v).

The measured voltages are displayed as a single, 
horizontal line of four illumined numerals and po
larity sign 1" high, with the decimal point positioned 
automatically. Accessories are available for trans
mitting this information to remote readouts, as well 
as for printing, typing, or punching permanent 
records. An internal 1.018v direct current Weston 
Standard Cell is switched manually into the input 
circuit for calibration adjustment. No switching or 
adjusting is necessary during the process of making 
measurements.

Dimensions are 19" wide x 9" high for the standard 
instrument or 10-1/2" high if buffer relays for print
ing are required: depth is 14". Weight is 491b for 
the standard unit. The instrument is designed for 
115v, 60cy operation. Non-Linear Systems, Inc., Dept. 
ED, Del Mar Airport, Del Mar, Calif.
CIRCLE ED-252 ON READER-SERVICE CARD FOR MORE INFORMATION

Set Screws
Self-Tapping Units

These Self-Tap
ping Set Screws 
are offered in a 
full range of sizes 
down to as small 
as No. 2 x 3/32". 
In addition to be
ing self - tapping, 
they are self-align
ing and self-lock
ing, yet easily 
removable when 
desired.

The cutting thread extends only around the top 
or slotted section and offers two cutting edges, which 
enables it to cut both sides of the hole; the shav
ings, instead of accumulating below, are gathered in 
the slot. The screw can be supplied with any type set 
screw point. Set Screw & Mfg. Co., Dept. ED, 265 
Main St., Bartlett, Ill. ’"'
CIRCLE ED-253 ON READER-SERVICE CARD FOR MORE INFORMATION

on the 
...and

Need a relay for AUTOMATION controls?
Whether it’s for automation, traffic, elevator or instrument 

control, Ward Leonard’s Bulletin 110 relays provide the 
millions of trouble-free operations required.

Our mechanical design, quality-controlled manufacturing 
methods and materials, and ample safety factors (both elec
trical and mechanical) insure this exceptionally long life.

Write today for Relay Bulletin 110. Ward Leonard Electric 
Co.,77 South St., Mount Vernon, N.Y. ...
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New Complete Lab Coil Kit 
Boon to “Designing” Engineers

THIS KIT TYPE 
X2060 answers a 
1 o n g-f e 11 need 
among working de
sign engineers and 
laboratory techni
cians.

Kit includes 10 
coils on LS-6 ce
ramic coil forms, 
type C, all slug 
tuned with silicone fibreglas collars, all with necessary 
mounting hardware. They cover a range of from 2 
Microhenries to 800 Microhenries, with slight overlap 
in each range in the scale.

Inside top cover has chart of listed coil data such as 
inductance range, wire size, number of turns, Q value, 
etc. Coils are color-coded for easy use or ordering. No 
design engineer or developer of. prototypes or pilot 
models should be without this handy C.T.C. Coil Kit. 
Send for your kit today . . . only $7.95 F.O.B., Cam
bridge, net 30.

On any of your component problems, let C.T.C.’s 
consulting engineers help you, without charge. Just 
write Cambridge Thermionic Corporation, 457 Con
cord Avenue, Cambridge 38, Massachusetts.
CIRCLE ED-255 ON READER-SERVICE CARD FOR MORE INFORMATION
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I KEEP THINGS MOVING SMOOTHLY IN
HUNDREDS OF INDUSTRIAL APPLICATIONS! /

taring 
elec-

lectric
4.11

MASS-PRODUCED OF DuPONT NYLON FM No. 10001 
TO CLOSE TOLERANCES OF ± .001. Site» %" to %"

Ace Nylon Balls have brought new design 
flexibility and production economy to many 
of America’s largest manufacturers. Uniform, . 
precision-fabricated, light-weight Ace Nylon J 
Balls are tough at low temperatures, stable I 
at high temperatures, and resistant to / 
chemicals and abrasion. Ace Nylon Balls I 
may add greater efficiency and economy I 
to your products, too. I
Writ« for samples, bulletin, price list today I

/ WHY NOT LET 
/ OUR ENGINEERS 
/ ADVISE YOU?

Complete facilities 
for fabricating 

plastic parts for all 
industries. Estimates 

submitted promptly 
on receipt of blue

prints or specifications.

ACE PLASTIC COMPANY
Precision Plastic Fabricators and Extruders QUALITY

NATION
91-58 Van Wyck Expressway Jamaica 35, N. Y

IRCLE ED-256 ON READER-SERVICE CARD FOR MORE INFORMATION
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Illustrated are ERIE TEFLON STAND-OFF INSULATORS. The 
Erie-Chemelec Teflon line also includes Feed-Thru Insulators; 
seven and nine pin Miniature Tube Sockets in Teflon and 
Kel-F; Crystal Sockets; nine, fifteen and eighteen pin con
nectors, and five sizes of spaghetti in three colors.

Write tor catalog, price list and the name of your nearest 
stocking Erie-Chemelec Electronic Parts Distributor.
TOW ELECTRONICS DISTRIBUTOR DIVISION

LK1L ERIE RESISTOR CORPORATION

NATION

I 1955

factoritt IRIE, PA. • LONDON, ENGLAND • TRENTON. ONTARIO

Slotted Line
Covers 300-5000Mc Range

Operating over the frequency range from below 
300Me to 5000Mc, the Type 874-LBA Slotted Line is 
a convenient and accurate instrument for measure
ments of impedance, standing-wave ratio, and attenu
ation. Measurements on dielectric materials, lumped 
components, coaxial elements, and networks, and an
tennas in the u-h-f range can be made.

The unit has an improved mechanism for driving 
the electrostatic pickup probe, a more constant probe 
coupling along the line (within ±1-1/2% along en
tire 50cm of travel), a sturdier supporting structure, 
negligible backlash, felt lubricating and cleaning 
washers, improved center conductor and probe sup
port, and is adaptable for a motor drive. The Type 
874-LV Micrometer Vernier Attachment also is avail
able, as an accessory. General Radio Co., Dept. ED, 
275 Massachusetts Ave., Cambridge 39, Mass.
CIRCLE ED-258 ON READER-SERVICE CARD FOR MORE INFORMATION

Have you returned your subscription 
renewal and qualification form?

See Page 96

Produces Variety of Configurations

4b

The V-4004 La
boratory Electro
magnet embodies 
convenient features 
for varying mag
netic field configu
rations. It has two 
fixed energizing 
coils with adjusta- 
ble poles and

readily changeable pole caps. A wide range of field 
contours can be set with ease. By a simple adjustment 
of each pole, any air gap width up to 4.3" can be 
achieved.

A variety of cylindrical, conical, or specially-shaped 
pole caps are available for wide choice of flux patterns. 
Despite the comparatively small size of this magnet, 
a gap field flux density as high as 28,600 gauss can be 
attained. Special Products Div., Varian Associates, 
Dept. ED, 611 Hansen Wav. Palo Alto, Calif.
CIRCLE ED-259 ON READER-SERVICE CARD FOR MORE INFORMATION

DOUBLE 
GLAND 
DOUBLE 
SEAL

SOLID SILICONE
HIGH ALTITUDE-HIGH TEMPERATURE

HERMETIC TERMINALS
FOR MILITARY AND COMMERCIAL APPLICATIONS

U.S. and Canadian patent Inuid and pandint
• ELIMINATE REJECTS
• SPEED PRODUCTION
• CUT YOUR COSTS
• IMPROVE YOUR PRODUCT
• REDUCE INVENTORY
• MOUNT IN AN ORDINARY 

PUNCHED HOLE
• SIMPLE RIVET STAKING 

ASSEMBLY
• NO SOLDERING 

NECESSARY
• THREE SIZES DO THE 

JOB OF SIX

Immediate Delivery from Stock 
STRAT-O-SEALS ARE AVAIL
ABLE IN A WIDE VARIETY 

OF STUDS OR LUGS

• Unlimited shelf life
• Temperature range 

—100° F to+500° F
• Superior dielectric 

qualities
• Shock resilient
• Withstand acceler

ated vibration that 
breaks down other 
materials

• Resists most chem
icals

• All metal parts hot 
tin dipped

THREE SIZES 
To Meet Most 

Terminal Needs

SS-321-S
Underside flashover in 
air. 5500 VRMS. Topside 
flashover, bottom potted. 
7500 VRMS.

TS-222-S L.J
Underside flashover in 
air, 5500 VRMS. Topside 
flashover, bottom potted. 
10,000 VRMS.

ACTUAL SIZE
HOLLOW 

TUBE
HT-121-S 
S65.00/M 

COMPLETE

TURRET 
STUD

TS-221-S
S75.00/M 

COMPLETE

SLOTTED 
STUD

SS-321-S
S80.00/M 

COMPLETE

SEND FOR FREE 
SAMPLES AND CATALOG

HT-123-S ------
Underside flashover in 
air, 9000 VRMS. Topside 
flashover, bottom potted, 
15,000 VRMS.

ENGINEERINGRESEARCH
.) if 3039 W Fullerton Ave. • Chicago 47. III.

' Z/ HUmboldt 9-1282

CIRCLE ED-260 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRClE ED-257 ON READER-SERVICE CARD FOR MORE INFORMATION
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Power Resistors
Mounted Above ChassisNEW

brackets which

10 second Interval

terminals (approved Under-while CONSULT

CIRCLE ED-188 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-264 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-26

FOR Hugh frequency-high voltage

Powder Cores
Of Molybdenum Permalloy

COIL FORMS

sizesa range
now in

CIRCLE ED-261 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

MULTIPLE TERMINAL 
CONNECTOR HEADS

HERMETICALLY 
SEALED HEADERS

Control the 
phase 220

pat ion, 
writers

CIRCLE ED- 

electrc

controlled sequence. 
WHEN TIMING POSES A PROBLEM

general 
catalogs 
sent on 
request

below the chassis.
Resistors are available in 10, 15, 20, 25, and 30w 

ratings, and in resistance values up to 6000, 9000, 
12,000, 15,000, and 20,000 ohms respectively. Inter
mediate taps can be provided, as well as a maximum 
of two resistance sections. Clarostat Mfg. Co., Inc., 
Dept. ED, Dover, N. H.
CIRCLE ED-262 ON READER-SERVICE CARD FOR MORE INFORMATION

a glass fiber core, which is inserted 
ceramic tube.

The resistors are mounted by ring

"icing conditions heavy—de-icers 
fine—bandits on screen . , .”

AW rlAYDON
IW MPANY 
■ I-Agi B 2 2 7 N O R T H ELM STREET

WATERBURY 20 CONNECTICUT

Design and Manufacture of Electro Mechanical Timing Devices

in c luntles 
devices wh 
continuous 
speed is re 
If small sp 
var able Sf 
pccblem, i 
Metron Mi 
Variable J 
Drives TOI

Write ft
LINDE AIR PRODUCTS COMPANY

A DIVISION OF UNION CARBIDE AND CARBON CORPORATION

30 East 42nrt Street. New York 17, N. Y. P | H Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY 

Division of Union Carbide Canada Limited, Toronto

synthetic sapphire
...for excellent optical transmission 

^LUS physical strength and chemical inertness

7800 Series
A. W. HAYDON

Repeat Cycle 
Timer 

Lockheed Wing De-Icer

For users to properly assess the outstanding features 
and advantages of Garde Components, samples will be 
sent on request. A detailed technical catalog is now 
available. Be sure your name is on our mailing list.

We have complete facilities to accommodate your 
special requirements, ranging from Engineering Con
sulting Service to Precision Design and Production.

can be fastened by use of rivets, screws, etc. They 
protrude above the chassis for maximum heat dissi-

Laboratories requirement) are accessible

“Standee” 01 
above - chassis - 
mounted power 
resistors have 
been simplified 
by the use of 
wire leads, when 
preferred to sol
der-lug termi
nals. These com
ponents feature 
a resistance ele
ment wound on 
and sealed in a

ff SLEEVINGS
‘BH Non-Fraying Fiberglas Sleevings are made under U. S. Pat. 
Nos 2 393530. 2647296 mJ 2647288. "Fibirgla, is Rtg T.M. 
of Owens-Corning Fiberglas Corp.

BARRIER STRIPS
Molded os a unit with Bus Bars 
require no insu lating backing.

This firm is now 
manufacturing Moly
bdenum Permalloy 
Powder Cores under a 
license agreement with 
Western Electric Com
pany. These cores are 
immediately available

moSt demand* 
for unstabilized units. 

The cores are suitable for use as filters in com
munications circuits. A few typical uses are: high 
Q applications, such as high, low, and band pass 
filters; and noise suppression filters at frequencies 
up to lOOOMc. Molybdenum permalloy was developed 
for loading coil purposes, and gives several major 
advantages in audio and carrier frequency ranges. 
Some of these are: low hysteresis and eddy current 
losses; high electric resistivity; constant permeability 
over widely varying flux densities; and magnetic 
stability under d-c magnetization. Magnetics, Inc., 
Dept. ED, Butler, Pa.
CIRCLE ED-263 ON READER-SERVICE CARD FOR MORE INFORMATION

SPACE SAVING APPLICATIONS
GARDE Miniature & Sub-Miniature 

INSULATED STAND-OFFS, FEED THROUGHS 
x & SPACERS

BH Vinyl-Sil 8000 Sleeving
Now in production — BH Vinyl-Sil 8000 — 
the first major improvement in vinyl glass 
insulation in five years. By combining 
stabilized organic resins with those of the 
silicone group, BH Vinyl-Sil 8000 offers 
unequalled heat resistance and non
corrosiveness. Look at these features . . .

• High dielectric . . . 8000 volt 
minimum short-time dielectric 
breakdown.

• Non-wicking.
• Exceptional heat endurance 

remains flexible even after 2000 
hours at 130°C.

You owe it to your product to learn more 
about BH Vinyl-Sil 8000, write for data 
sheets and samples today.

Bentley, Harris Manufacturing Co. 
1704 Barclay St., Conshohocken, Pa.

BENTLEY, HARRIS # *

Custom Designed By THE A. W. HAYDON COMPANY To 
Power <or 10 De-icing Circuits carrying 35 amperes 3
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Sapphire is hard, strong, chemically inert and 
transmits a high percentage of radiation in the 
important ultra-violet and infra-red regions. At 
1750A forty percent of the radiation is transmit
ted by a .059 inch section; at 5.7 microns forty 
per cent is transmitted by a .100 inch section. 
This unique combination of properties makes 
it ideal for optical systems that require resistance 
to abrasion and corrosion and high temperature 
strength as well as excellent optical transmission.

Now single-crystal sapphire windows are 
available in diameters up to 2 inches in several 
finishes. For further information, call or 3\rite 
your nearest Linde office.

Choice of insulation charac
teristics in accordance with 
latest Mil-P-14 specifications

GARDE MANUFACTURING COMPANY
588 Eddy Street, Providence 3 Rhode Island 

Sales Representatives in Principal Cities



gible loss in transmitted

A. W. FABER-CASTELL
NEWARK X N. J.PENCIL COMPANY INC.
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Write for Bulletin 99 for details
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electronic design

A few of the 
standard 
actuators 
available«

... .4 * - t r iH BbftflftlMftll
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Load Isolators
Operate up to 300kw

Extremely small

> Up to .025 HP and 10,000 RPM

Choice of 6 speed controls

Complete, ready-to go 

Compact, adaptable 

Quick delivery .J ■'" •'

now in use
in countless precision 
devices where 
continuously variable 
speed is required... 
If small space and 
variable speed is your 
problem, investigate 
Metron Miniature 
Variable Speed 
Drives TODAY!

Type S3
Cut-away model illustrated.

The advantages are ALL YOURS 
... with this improved switching 
component. Over 10,000,000 me
chanical operations plus precise 
repeatability, give you unlimited 
application possibilities. The dur
able plastic case measures only 
VA " long, Vi " wide and Vi " high, 
permitting more compact designs 
and mounting arrangements.
The positive snap-action of the 
silver contacts minimizes arcing, 
assures precision control and ren
ders long electrical operation. The 
patented, self-aligning springs pro
vide the much desired contact 
wiping action, seldom found in a 
switch of this size. The new self
lubricating nylon button provides 
extremely long life and will di
rectly accept actuator cams up to 
45 degrees rise. Rated at 10 amps 
125/250 V. ac or 30 V. de.
To enjoy the very best in switch
ing ... buy Electro-Snap for your 
next application.
Write in today, for detailed speci
fication sheet STS-4.

Potentiometer
Miniature Sine-Cosine Version

This series of 
. “Uniline” Micro
I wave Load Isolators 
I is capable of oper 
■ft ation at peak pow- 
jfl ers np to 300kw. 
fl The units provide 

substantial load 
r isolation with very 

low vswr and negli- 
microwave power. The

greatly increased power ratings are made possible 
by a construction which lessens cooling by conduction.

Power “Unilines” utilize the resonant absorption 
properties of ferrites at microwave frequencies, the 
required transverse magnetic field being supplied 
by heavy-duty permanent magnets which are an 
integral part of the assembly. No external power 
supply is required.

Four new models are available: Model H16-17, 16 
to 17kMe, lOOkw peak, lOOw average; Model 1186-96, 
8.6 to 9.6kMc, 150kw peak, 125w average; Model 
HL86-96, 8.6 to 9.6kMc, 300kw peak, 300w average; 
and Model 1128-32, 2.8 to 3.2kMc, 150kw peak, 150w 
average. Cascade Research Corp., Dept. ED, 53 Vic
tory Lane, Los Gatos, Calif.
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The new 
improved 
Locktite 
Clutch utilizes the gun-rifled principle, 
with diagonal knife-like ribs, to hold the 
lead in a vice-like grip. No matter how 
you sharpen your lead in the holder, the 
jaws of the clutch keep it from slipping, 
twisting or turning.

This is just one of many reasons why 
professionals prefer push-button Lock
tite. You will like its easy, one-hand 
operation, which prevents finger-staining 
and avoids smudging your drawings. 
Order from your Dealer. For best results 
use Locktite with Imported Castell 
9030 lead.

*Pat. appd. for (U.S. Pat. Office)

A miniature 
.^^flk version of the

-gaOiflipll conventional RL-
11 and RL-14 sin
usoidal poten
tiometers, this 
unit provides 
accurately and 
smoothly de
veloped functions. 

Four brush contacts move circularly over a uniformly 
wound rectanglar card and pick off output voltages 
that are proportional to the sine and cosine of the 
input angle at speeds up to 60rpm. Standard resis
tance value is 16,000 ohms. Resistances from 4000 
ohms to 25,000 ohms can be supplied. Accuracy at 
higher values is 1%. Power rating is lw at 40°C.

The envelope is l-l/16"diam x 1-7/16" long with 
standard servo mounting flange, 1/8" shaft in all 
bearings, and with six turret-type terminals on rear. 
The case is black anodized aluminum. The unit meets 
or exceeds applicable sections of MIL-E-5272A for 
high and low temperature and vibration. The Game
well Co., Dept. ED, Newton Upper Falls 64, Mass.
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INSTRUMENT COMPANY ELECTRO-SNAP SWITCH AND MFG

4224 Wett Lok» Street Chiraqo 24 II

New LOCKTITE „ 
gun-rifled CLUTCH 
grips like a bull dog

H1ebtoW MINIATURE components 

for VARIABLE SPEED 

in SMALL SPACE

snap-action

BASIC SWITCH
offers you three 

outstanding advantages

• LONG MECHANICAL LIFE

• HIGH CAPACITY

• COMPACT SIZE
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ELECTRONIC DESIGN

Write today for complete details. Southco Division, South 
Chester Corporation, 235 Industrial Highway, Lester« Pa.

193 S. Water St 
Providence 3, R

Whenever two or more 
parts are fastened together.

This low-cost retractable screw 
fastener saves you assembly time 
—and eliminates frequent need 
for costly special design fasteners. 
Unmatched for use by assemblers 
of electronic units and other pan
eled cabinets.

1993 N Ruffum St. 
Milwaukee 1, Wit dance 

for e 
bility 
(tran 

dimoi 
13-1 7 
anodi 
1161

strol 
a tot

“Floating" screw... 
insures easy alignment. 

No special tools or skills needed.
3 head sizes and...

3 standard thread sizes available.

using Ney Precious Metal Alloys. Write today to 
. . . Engineering Department.

THE J. M. NEY COMPANY

Have you returned your subscription 
renewal and qualification form?

See Page 96

— Specialists in Precious Metal Metallurgy Sine» 1812 - —

373 ELM STREET, HARTFORD 1, CONNECTICUT

Transmitting Pentode
Valuable for Mobile Uses

"Like many complicated electronic instruments, 
the Minshall Organ requires the utmost tn precision and 
quality tn all of its components. That's why we take our 
hats off to your company and its very fine product"

With ideal physical and electrical proper
ties, resistance to tarnish and most corrosive at
mospheres, Ney Precious Metals, fabricated into 
slip rings, brushes, wipers, and contacts, have again 
demonstrated their superiority for use in precision 
electrical and electronic apparatus. Improve the ac
curacy and prolong the lite of your instrument by

CAPTIVE PANEL SCREWS 
from stock

The PL-6549 Transmitting
Type Pentode offers good per- v
formance even at low plate 
voltage, and requires very little 
driving power. As a Class C 
amplifier, it will deliver an RI
output of 60w at 600v, 74w W* JK
at 750v, and HOw at lOOOv. 
Driving power is less than 
3/4w, in each case. For higher- 
power use, an output of 250w 
at 2000v is obtained with only 
0.8w drive.

The tube is an aligned-grid pentode, conservatively 
rated at 75w plate dissipation. Its quick-heating, 
6v thoriated tungsten filament, combined with rugged 
construction, make it ideal for mobile applications. 
The suppressor grid of the tube gives excellent 
current-division characteristics; thus screen power 
requirements are very low. Penta Laboratories, Inc. 
Dept. ED, Santa Barbara, Calif.
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Capacitors
With O.O1 % Failure Rate

Hundreds of USES!
SMALL, DEPENDABLE 

MICRO-METERS
‘r DURANT

• READABLE — B!g. well-defined white 4 

numerals on black — no metallic glare. W
• COMPACT — Round case, saves space. R 

Can be positioned for user's conve- B 
nience and accessibility. B

O ATTRACTIVE — Highly polished die cast 
case — won't tarnish or rust.

• VERSATILE — Panel or Base mount in 
Rotary, Stroke or Ratchet-Rosary actions.

DURANT MANUFACTURING CO ■
 This line of custom 

signed and manufactured 
“Hi - Reliability Cerami
cons” has a failure rate ap. 
proaching 1/100 of 1 per 
cent or 1 in 10,000. The 
line is for equipment where 
continuous uninterrupted 
operation is essential and 
includes such applications 
as guided missiles, military 
and civilian communica
tions, computers, industrial 
controls and aviation and 
radar equipment. It in
cludes temperature com
pensating and “Hi - K” 

types in both disk and tubular “Ceramicon” styles.

The capacitors are thoroughly tested to insure 
required reliability standards, including extreme low 
moisture resistance, maintained stability, low failure 
rate, and high temperature performance up to 125°C. 
An unusually wide variety of designs tailored to 
meet individual needs is available. Electronics Div„ 
Erie Resistor Corp., Dept. ED, Erie. Pa.
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SOUTHCO

SOUTHCO

PRECISION INSTRUMENTS

NEY’S..........



L-Band Wavemeter
Gives ±0.02% Accuracy

The Model 228 
“L” Band Wave
meter, a coaxial 
line instrument, 
covers the freqency 
range from 900Mc 
to 2400Mc by trans
mission. The in
strument features:

high frequency stability through the temperature 
range ±10° to ±40°C; extreme mechanical stability; 
high accuracy of measurement (±0.02%); tri-plating 
of all surfaces; and rugged electrical components for 
long life. The unit has a sloping panel for easy 
observation, with a direct-reading frequency control 
dial. A counter-to-frequency graph is provided for 
extremely accurate readings.

Specifications include: Type “N” constant-impe
dance input connectors; BNC or u-h-f coaxial fitting 
for external video connection; power handling capa
bility Imw to lw (transmission); peak power of 25w 
(transmission); approximate loaded Q of 1000; and 
dimensions of 15" x 9-3/4" x 7-3/4" high. Weight is 
13-1/21b. The cabinet is made of walnut, with a gold- 
anodized aluminum panel. Amerac, Inc., Dept. ED, 
116 Topsfield Rd., Wenham, Mass.
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Potentiometer
With ±0.05% Linearity

The “Linpot” 
precision wire
wound linear-mo
tion potentiometer 
is designed for rec
ording and control 
instrumentation, 
and its primary 
function is to trans
late accurately me

chanical position into an electrical signal. The unit 
has a zero-based linearity of ±0.05% with only a 4" 
stroke (shaft displacement). This is attained with 
a total resistance of 10,000 ohms.

Other features include: operating force only of 1 oz, 
making the unit ideally suited for use in servo 
systems; a high resolution factor of less than 0.001"; 
multiple windings: 1, 2, 3, or 4 within one case; 
individual phasing of windings ±3/16"; a resistance 
laime of 500 ohms to 50,000 ohms; free shaft rotation; 
and a life rating of 1,000,000 cy. Benson-Lehner Corp., 
I^e] . ED, 2340 Sawtelle Blvd., Los Angeles, Calif.
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elfCTRONIC DESIGN • April 1955

In Hycon’s 
balance...
your future 
stability |

COMMERCIAL MILITARY

Hycon activities are part military, part commercial... a bal
anced blend of electronics, ordnance, photography. Qualified 
men with the following specialized electronic training or 
experience can find in this atmosphere long-term careers 
both satisfying and stimulating:

CIRCUIT DESIGN... D. C. and audio amplifiers, VTVM and CR 'scope 
deflection circuitry, military packaging and miniaturization.
MICROWAVE CIRCUIT AND COMPONENT DESIGN...in radar, micro
wave, traveling wave tubes, etc.
PULSE CIRCUITRY DESIGN... radar and allied applications, micro
wave circuitry.
SERVOMECHANISM AND ANALOG COMPUTER DESIGN...control 
systems, magnetic amplifiers, and similar fields.
ELECTRONICS SYSTEMS ENGINEERING... instrumentation, micro
wave, and control system design, particularly in guided missiles.

INTERVIEWS ARRANGED IN YOUR LOCALITY 
If your professional background parallels our require* 

a a ments, we’d like to hear from you. Send a resume to:w« Mfg. Company
P.O. Box “N ” Pasadena 15, California — "Where accuracy counts'
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"PIG-TAILORING"
. . . . a revolutionary new 
mechanical process for higher 
production at lower costs. 
Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and 
MINIATURIZED ASSEMBLIES.

"PIG-TAILOR",*,. "SPIN-PIN"*

INIAKCED VltW 
At TIP

The “PIG-TAILOR" plus "SPIN-PIN" — Accurately Measures, Cuts, Bends, 
Ejects and Assembles both leads simultaneously to individual lengths and 
shapes — 3 minute set-up — No accessories — Foot operated — 1 hour 
training time.

PIG-TAILORING provides:
I. Uniform component position.
2. Uniform marking exposure.
3. Miniaturization spacing control.
4. "S” leads for terminals.
5. "U" leads for printed circuits

6. Individual cut and bend lengths.

7. Better time/rate analysis.
8. Closer cost control.
9. Invaluable labor saving.

10. Immediate cost recovery.

PIG-TAILORING eliminates:
I. Diagonal cutters.
2. Long-nose pliers.
3. Operator judgment.
4. 90% operator training time.
5. Broken components.

6. Broken leads.

7. Short circuits from clippings.
8. 65% chassis handling.

9. Excessive lead tautness.
10. Haphazard assembly methods.

•PATENT PENDINO Write for illustrated, descriptive text on “PIG-TAILORING” to Dept. ED 4-P

BRUNO-NEW YORK INDUSTRIES CORPORATION
DESIGNERS AND MANUFACTURERS OF ELECTRONIC EQUIPMENT

460 WEST 3 4th STREET • NEW YORK 1. N . Y .
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GUIDE TO
VOLTAGE
SPEED
CURRENT

olyphase SERVO

CONTROL

ON REQUEST

FERRITE PULSE TRANSFORMERS

REGOHM
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Thompson has all three

It’s no accident that more
manufacturersand

breakage. They are made with

WRITE FOR FURTHER INFORMATION AND PRICES TODAY

brush
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ELECTRONIC DESIGN

TYPS M 
(M 4«. ■ K 

a 1 Mtf.) 
■ ncapawtoM

One of the 
many 

Thompson 
Coaxial 
Switches

CIRCLE ED-28 

iLECTROb

These 
Klamps” 
slotted 
t i o n

TYP« P 
dH» I'* 

a IK) 
Medium Pawar

“Kool- 
feature a 
construc- 
which,

Permanent Magnet Motor
With or Without Gear Reducers

designe 
on f-foui 
The res 
presenl 
electric 
for infc 
cisión < 
Dept.

This new 12-page illustrated bulletin describes the 
wide variety of control situations to which the REGOHM 
electro-mechanical controller is adaptable.

Learn how REGOHM will provide sensitivity, speed of 
response and system stabilization under severe operat
ing conditions in your control system.

Circuit diagrams illustrating the many applications of 
this versatile, automatic controller, are given.

Text and illustrations describe the functions, design 
advantages, operation and control characteristics of this 
small size, lightweight, plug-in device.

Write for Bulletin 505.00. Address Dept. G, Electric 
Regulator Corporation, Norwalk, Conn.

are turning to Thompson 
to solve tough electronics 
problems.
Thompson has ideas!
Thompson engineers will 
not admit "it can’t be done” 
for they are continually 
finding the answers to tough 
research, development and 
production problems.
Thompson has facilities! 
Complete development and 
testing laboratories, and 
modern production equip
ment are available to the 
skilled electronics engineers 
who make up the highly 
successful Thompson team!

TYM CA 

a IK »
Drawn Can

improves heat- 
transmitting 
properties, simpli
fies tube insertion, 
and reduces tube 
multiple “fingers”

Tube Clamps 
Improve Heat Dissipation

. . . it is lighter in weight (more feet per 
pound), and the per pound price is low. 
Total savings approximately 50%. (
. . . Kanthal DR improves the performance 
of resistors and precision equipment. Its 
electrical resistivity is high — 812 ohms per 
circular mil foot — its temperature coeffi
cient is low (±.00002°C between —50° 
and + 150°C), and it has a low thermal 
EMF to copper.
Available in fine gages and all types of in
sulation. I

which compensate for tube irregularities and elimi
nate air spaces and destructive “pressure points” 
between tube and shield.

The “fingers” are designed to contact specific areas 
of the tube more intimately than can be achieved 
with the solid shield, providing more surface area 
to collect heat from the tube. Stress encountered in 
inserting the tube is distributed over several fingers 
progressively, instead of all at once, as in a solid 
clamp, reducing breakage.

The clamps are made of heat-treated silver alloy 
in a variety of sizes for miniature and subminiature 
tubes as well as in berylium copper No. 25. Industrial 
Div., The Birtcher Corp., Dept. ED, 4371 Valley Blvd., 
Los Angeles 32, Calif.
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• WITH—short rise time and flat top pultos.
* FOR — blocking oscillator, impedance matching, or 

isolation applications.
* AT—low or medium average power.
• IN—plug-in or chassis mounting, hermetically sealed 

or encapsulated units.

M/L-T-27 or COM MERC/AL

TYFS A 
("A »'M» 

«'M») 
Ch««*l» MvvnHM

Thompson has experience! 
For 52 years, Thompson 
has been making vital con
tributions to the automotive, 
aircraft and general indus
tries of the nation. The 
highly valuable skills and 
experience of the entire 
Thompson organization 
are at your service for re
search, development and 
production of all things 
electronic.
FOR COMPLETE INFORMA
TION on how Thompson's 
Electronics Division can work 
for you, write to Thompson 
Products, Inc., Electronics 
Division, 2196 Clark wood 
Road, Cleveland 3, Ohio. 
You will receive details of 
Thompson ideas...facilities 
...experience.

This Miniature 
Permanent Magnet 
Motor, when 
equipped with a MB1*5“ k
new type gear —j |
train that reduces ** . |
as high as 1600J. 
can replace motors 

size. It is used in 
high-speed aircraft 
and guided missiles.

Available in six different models with or without 
gear-reduction units, the motor operates with a 
smaller air gap than is customary, without any deteri
oration of commutation and without increasing the 
loss in field shoes, due to specially shaped and lami
nated field shoes. Longer life and better motor per
formance is assured by mica insulated commutators.

The motor, weighing only 3-3/4oz and 2" in over
all length, is so designed that modifications of speed, 
torque, and other performance characteristics can be 
made to make it available at moderate cost. Airquip- 
ment Co., Inc., Dept. ED, 2248 E. 37th St., Los 
Angeles, Calif.

Thompson Products, Die.
2196 CLARKWOOD RD., CLEVELAND 3, OHIO 
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hold relatively heavy capacitors place securely

ATION
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NEW
BRUSH
DIGITAL

For Low Voltages, Currents
COUNTER

orniance
loiver cost

Grip
designed

brush electronics
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lectronic design

hole 
into 
steel

• Easily applied by hand 
e Ideal for blind locations
• High torque holding power 
e Complete range of sizes

MATION

I 1955

nently and firmly lock the nut in 
bolt-receiving position (C). No weld
ing, staking, riveting! No retapping 
of paint-clogged threads! Speed Grips 
Do The Job Faster, Easier, Better!

the twin points to make contact independently, thus 
permitting one point to make contact, even when the 
other is blocked by dust or grit.

Bifurcated contacts are available for a-c or d-c in 
open types, as well as with a wide selection of herme
tically sealed and dust-tight enclosures. Magnecraft 
Electric Co., Dept. ED, Chicago 7, Ill.

Here’s the most advanced method of 
attaching square nuts to panels . . . 
Tinnerman Self-Anchoring Speed

Division of 
Cln iti Corporation

INDUSTRIAL AND RESEARCH INSTRUMENTS 
''”OEIECTR1C MATERIALS • ACOUSTIC DEVICES 
'CNETIC RECORDING EQUIPMENT AND COMPONENTS

Nut Retainers! Easy to apply 
Speed Grip in panel mounting 
(A). Simple tool presses nut 
locked position (B). Spring 
“mechanical hands” perma-

renewal and qualification form?
See Page 96

CUT ASSEMBLY COSTS IN HALF 
with new, self-anchoring

TINNERMAN

Capacitors
Easily Mounted on Wiring Boards

until the chassis is ready for dip soldering, even when 
the board is carried sideways or upside-down on a 
conveyor.

Lugs are positioned so that the capacitor can only 
be mounted properly, and a wide terminal on the 
mounting ring permits easy indexing. Shoulders on 
the lugs keep the capacitor clear of the chassis, 
permitting wiring boards to be printed on both sides. 
Yet, because of a circular shield, tools cannot be 
easily inserted between the bottom of the capacitor 
and the chassis. Sprague Electric Co., Dept. ED, 
347 Marshall St., North Adams, Mass.

Write for free descriptive literature I yj 
TINNERMAN PRODUCTS,INC.

BOX 6688, DEPT. 12, CLEVELAND 1, OHIO
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Series 22 Relays 
have bifurcated 
(twin) contacts 
for reliable 
switching of ex
tremely low volt
age and low cur
rent. Flexibility 
of the long bifur
cated contact 
springs enables

I

.jr
I 1 ” ’1 " h i <• h

> wBH Myl ।. . .
"............. .

printed wir
ing boards easier, faster, and fool-proof. They are 
mounted merely by inserting their connecting lugs 
into the slots. Strong spring action of the lugs can

...give positive wWl 
control of multiple iSsfe

complex circuits! ^0
The versatility of Ledex Relays makes it possible to produce 
special switching combinations for specific applications. Step
ping or selective controls are available depending upon the 
requirements. A wide range of operating voltages can be used 
by selecting the proper Ledex coil wire size.

HERE’S HOW A LEDEX RELAY OPERATES . . .
A LEDEX ROTARY SOLENOID provides the mechanical power to 
drive the gang of rotary, wafer type switches. SELECTIVE CONTROL 
—The commutating switch of the Ledex in combination with the 
control wafer switch makes it possible to select the multiple circuits 
to be connected by a single manually operated switch. RATCHETS 
ore used to transmit the oscillating action of the Rotary Solenoid 
to the Relay rotor shaft. CIRCUIT WAFERS are produced in combin«

This new Digital Counter is the first 
for 150-volt operation —one-half the voltage,

versatile in application. For example the 12 positior vafer switch 
may bo designed to utilize almost any of the factor* of 12 such 
as 1P-12T, 2P-6T, 3P-4T, or 4P-3T. The clips and rotors of the wafer 
switches are of silver alloy. For most applications the switch insulation 
is of wax-impregnated bakelite. Ledex Relays are available with foot, 
flange or panel mountings.

The Engineering staff of G. H. Leland, Inc., will assist you In de« 
veloping solenoid operated Relays best suited to your praductsl

WRITE FOR DESCRIPTIVE LITERATURE TODAYI

G. H. LELAND, INC.
123 WEBSTER ST., DAYTON 2, OHIO
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one-fourth the power required for conventional counters. 
7 he result is less heat—greater reliability. Data can be 
presented visually on neon or drum-dial readouts, or 
electrically in four-line code or analog stair step. Write 
for information on the "Countess”—lowest cost pre
cision counter available. Brush Electronics Company, 
Dept. J-4, 3405 Perkins Avenue, Cleveland 14, Ohio.

DonntRu

DONNER analog computer

BRUSH

model 30 with 30-3 
problem board 
as illustrated.
f o b. Berkeley, Calif

differential equations are used.
Write for Booklet No. 302 on the Model 30 and its applications

2829 SEVENTH STREET • BERKELEY 10, CALIFORNIA

This versatile and compact Donner Model 30 is the 
first electronic computer specifically designed as a per
sonal tool of the engineer, mathematician and scientist 
It offers the speed and accuracy of electronic compu



Miniature HardwareBIRNBACH CAN SUPPLY

REG.U

lets and rivets, to eliminate

CIRCLE ED-293 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE ED-297 ON READER-SERVICE CARD FOR MORE INFORMATION

See Page 96

Interlock Plugs
Supplied with Nylon Jacket

MCM

and contact

5. Waveform distortion

6. Speed of response

MFMMCL

STABILINE Automatic

GENERAL CONTROL COMPANY
Boston 34, Massachusetts1207 Soldiers Field Road

CIRCLE ED-294 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

— 3% maxi

less than 1.0

492 F
CIRCLE E

FOR UNATTENDED LOCATIONS:

• Microwave relay stations
* Remote installations

CIRCLE I 

electr

FOR CRITICAL APPLICATIONS:

• Where sudden need for tube re
placement can be costly (at u 
critical time in a process) or im
possible (at an unattended locu
tion)

• Where conditions cannot tolerate 
moving parts

BIRNBACH RADIO CO. INC 
145 Hudson St.. New York 13. N. Y.

splatter when these parts are set. Many other fea
tures are embodied in the line. To assure consistent 
quality, this firm maintains constant metallurgical 
alloy, and machine control, and 100% continuous 
inspection of all production items. Circon Component 
Co., Dept. ED, 17544 Raymer St., Northridge, Calif.
CIRCLE ED-295 ON READER-SERVICE CARD FOR MORE INFORMATION

All lever combinations avail
able. l our contact quadrants. 
Variety of circuits permitted. 
Ball-bearing lever action 
is smooth and positive. 5 amp. 
contacts are mounted on an 
easily removed contact block. 
Single-hole mounting.

Write for Bulletin CL-100

More than three decades of experience in filling the 
exacting requirements of industry have established 
BIRNBACH as the most complete source of supply for 
Electronic Wire, Cable, Tubing and Components.

New i 
Tubeless 
Magnetic 
Stabiline

Automatic 
Voltage

SEND FOR 
«W nsr KIT Of IYn t 
Î tS NOW!

second for full range correction
7. Maximum load — 1.0 KVA.
8. Load power factorrjnye — .Slag

ging to unity

Voltage Regulators Type

Also available are special switches 
assemblies to customer specifications.

TM are the newest addition to Superior Electric’s com
plete line of voltage control apparatus. Both cabinet 
and rack models are offered.

The SUPERIOR ELECTRIC Company
1704 Reynold* Avenue, Bristol, Conn.

CIRCLE ED-298 ON READER-SERVICE CARD FOR MORE INFORMATION

I MINIATURIZATION WIRE
Write for information on this NEW wire . . . and 
catalog. A must for Purchasing Agents and Engineers.

MCS MCT MCM

• No tubes to replace
No electromechanical parts to wear out

area of the plug, except for the contact points, the 
nylon insulation permits plugging in or disconnecting 
of the plug with absolute safety. In addition, for 
heavily concentrated wiring, insulation prevents 
“shorting” if plugs should make accidental contact.

The plugs have a current capacity of 5amp, dielec
tric strength of lOOOv, and contact pressure of lOoz. 
They are available color-coded or clear. In addition, 
the “Interlock” line also includes: Types “A”, “C” 
(subminiature), and “S” plugs, all of which provide 
automatic locking and quick-disconnect features. 
Harvey Hubbell, Inc., Dept. ED, State St. and Bost
wick Ave., Bridgeport 2, Conn.
CIRCLE ED-296 ON READER-SERVICE CARD FOR MORE INFORMATION

This miniature 
precision hardware 
for electronic, print
ed circuit, and in
strument equipment 
includes: instru
ment screws, nuts, 
flat washers, split 
lock washers, rivets, 
and eyelets. These 
quality items em
ploy, for example, 
gold plating on eye- 

the problem of metal

m metal o^|ostf'r ov™ mating thread

J^Wen!^

STABILINE Type TM7101 
shown I* rated:

1. Input — 95 to 135 volt:
2. Output — nominal 11 5 volt: cun 

be adjusted from 110 to 120 volts
3. Output held within 1 volt band 
4 Frequency range—55 to 65 cycles

“Interlock Type 
B” plugs now 
have a nylon 
“jacket” making 
them shockproof 
and “short” 
proof. Covering 
the entire exposed

All General Control switches feature riveted coin 
silver or palladium alloy contacts and are individu
ally adjusted and inspected. Switch types are 
available from 1 to 10 amperes.

IIRNIACH

FOOT LEVER PUSH BUTTON and LIMIT SWITCHES 
ELECTRONIC and SYNCHRONOUS-MOTOR TIMERS 

CUSTOM CONTROL PANELS

WIRE’ 
jacks

your
Httos fOR 

tubing

SHAKEPROOF 
’ ’ . J 4? t fi i f/ - '/f f ft f/f/ff ft ì/f tò"

DIVISION OF ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois 
Offices in principal cities



NEWLY-

DEVELOPED

Sub Miniature

Ut
101

— .5 lag-

HYCOR
pony

MASSACHUSETTSWALTHAM 54

volts car. 
20 vol»s 
bond
55 cycles 
% maxi

thon 1.0 
ection

Type 10

H-SERIES

Type 
scom- 
abinet

FOR TESTING
Airborne Electronic Equipment 
Airborne Electrical Systems 
Servo Amplifiers and Equipment 
Synchro and Selsyn Systems 
Transformers and Inductors 
Export and Foreign Equipment

Output Power _ 
at 100 to 130 V

Output Frequency - 
Output Voltage — 
Output Regulation 

zero to full load
Line Regulation__  

at 25OVA

A/eCTRON, inc
Electronic & Electro Mechanical Equipment 

380 MAIN STREET

' 250VA continuous
< 300VA intermittent

— 45-2,000 cycles
-0-130 Volts
( ± 1% to 1,000 cycles
7 ± 2% to 2,000 cycles
1 ± 1% maximum change 

for 1O5-125V input

PIKE

I 19
gimatioii|ELECTRON|c DES)eN , Apr¡| |955 
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faster, more accurate inspection with

FLASH-O-LENS
Illuminated Magnifiers

Delay Line 
With Drifts Less Than ±0.15%

JI <MIW

IRMATION

In industrial inspection de
partments, on production 
lines, in foundries and labo
ratories, wherever close 
visual inspection is impor
tant, FLASH-O-LENS gets 
the job done better, faster. 
FLASH-O-LENS spots mi
nute defects by spotlighting 
the area it magnifies.
Battery models, powered by 
standard flashlight cells, and 
AC-DC plug-in models are 
available with 5, 7, 20 or 
40 power precision lenses to 
meet a wide range of in
spection needs. Prices start

and under all

The Model No. 
DL0390 - 200LTC 
Ultra Stable Delay 
Line has a maxi
mum overall delay 
drift of less than 
±0.15% over a 
temperature range 
of-65°to+125°C

combinations of aging and environ-

from $10.95.
WRITE TODAY 

for literatura showi^ 
applications, types, prices

E. W. PIKE & COMPANY, Inc

mental conditions. Originally developed to withstand 
the severe requirements of guided missile flight, it has 
found wide application in pulse encoders and decoders.

The unit is a 100-section lumped-constant line with 
an overall delay of 200/ascc, tapped every 2/tsec, and 
has a rise time of 6/zsec. Characteristic impedance is 
390 ohms; d-c attenuation is 0.12db per section; pulse 
attenuation is 0.14db per section; and package size 
is 7-1/4" x 4-5/8" x 1-1/2".

Lines having the same stable characteristics can 
be supplied in a variety of impedance levels, delays, 
and package forms. Epsco, Inc., Dept. ED, 588 
Commonwealth Ave., Boston 15, Mass.
CIRCLE ED-301 ON READER-SERVICE CARD FOR MORE INFORMATION

492 NORTH AVENUE ELIZABETH 3, N. J.
CIRCLE ED-299 ON READER-SERVICE CARD FOR MORE INFORMATION

Power Supply
Encapsulated 30w Unit

tKOW*

JI.
MA4a 
tROWI

New 
Microwave 

Silicon 
Diodes

Microwave Associates, Inc. announces the 
development of several new silicon diodes of use 
to the designer of microwave receivers. The 
MA-400 is a small cartridge type diode designed 
for mixer operation in RG-91/U waveguide in 
the region of 13,000 mcs. In the MA-574 holder, 
a performance of better than 6 db conversion 
loss, 2.0 times noise temperature ratio, and a 
RF match of better than 1.5 to 1 can be expected. 
In addition, this diode is ruggedized to operate 
under conditions of shock and vibration.

Two cartridge type video detectors identical 
in size to the 1N23C have been developed for 
operation at X-Band. Both units require 50 
microamperes of positive bias and under these 
conditions the MA-408 has a figure of merit of 
better than 130 and the MA-408-A better than 
160. This gives 2 and 3 db improvement respec
tively over limit 1N23C diodes used as video 
detectors! In addition, both units have relatively 
low video impedances between 1700-3100 ohms 
which do not degrade short pulses as do higher
impedance types.
For further information contact 0 W 
Atchley, Jr, Sales Dept. Microwave 
Associates. Inc 22 Cummington 
Street, Boston 16. Massachusetts 
Phone COpley 7-7577

^MICROWAVE
- —¿JsSOCiateS IHCORPOR ATI O

CIRCLE ED-303 ON READER-SERVICE CARD FOR MORE INFORMATION

sealed 
resistors
The "H" Series Precision 

Resistors are encapsulated 
in a tough plastic com

pound. The result is a solid, 
homogeneous unit with un

paralleled ruggedness, im
pervious to the effects of 

moisture, thermal shock 
and mechanical shock. The 

plastic is filled with heat 
conducting mineral which 
dissipates the heat and 
equalizes the “hot spots" 
In the resistor winding. The 
sealed*in terminal connec
tions are welded.V

St nd for Bulletin H for com
plete description on other physi
cal sizes and wattage ranges.

11423 VAN0WEN ST., N. HOLLYWOOD 4, CALIF. 
Subsidiary of International Resistance Company

SPECIFICATIONS:
MILITARY SPECIFICATIONS:
Performance characterist
ics satisfy all requirements 
of MIL-R-93A & IAN-R-93.
TEMPERATURE COEFFICI
ENT: ±0.0022% per de
gree C.
OPERATING TEMPERATURE: 
— 65°l to + 125°C.
RESISTANCE ACCURACY:
Standard resistance toler
ances are 1%, 0.5%, 
0.25% and P 1%.
TYPE 10 (illustrated): 

1/4" dia. x W long.
Resistance range: 1.0 ohm 

— 0.35 meg.

CIRCLE ED-300 ON READER-SERVICE CARD FOR MORE INFORMATION

This Encapsu
lated High Volt
age Power Sup
ply is designed 
for aircraft in
stallations meet
ing the require
ments of MIL-E- 
5400. It operates 
from a 115v400cy 
source, and deliv

ers 5.1kv at 7.5ma as well as 6.3v a-c at 1.5amp and 
6.3v a-c at 0.5amp.

The unit’s high voltage transformer, full-wave 
bridge selenium rectifiers, filter capacitor, and bleeder 
resistors are all encapsulated in one easy-to-install 
package. The encapsulating techniques used reduce 
size and weight and eliminate the hazards of corona, 
especially at high altitudes. A special feature is a fin 
construction which assures a minimum temperature 
rise due to internal heating effects.

The supply will operate over the range of —62° 
to +85°C with good regulation. It measures 4" x 4" 
x 6" and weighs less than 6-1/2 lb. Telectro Indus 
tries Corp., Dept. ED, 35-18 37th St., Long Island 
City 1, N. Y.
CIRCLE ED-302 ON READER-SERVICE CARD FOR MORE INFORMATION

NEW W7/ÁVZV

VFS 250
Variable Frequency 

Power Supply

FOR POWERING 
Vibration Shakers 
Choppers and Vibrators 
Magnetic Amplifiers 
FOR CONTROLLING 
Synchronous Motors 
Processing Equipment

• Full negative feedback networks for 
instantaneous voltage control.

• Built-in two range stabilized frequency generator.
• Grounded output with polarized receptacle for 

maximum safety.
• Compact, semi-portable package for bench use.

Send for 
Bulletin 
VFS 250 

TODAY

CIRCLE ED-304 ON READER-SERVICE CARD FOR MORE INFORMATION



BY F. R. BRADLEY & R. D. MCCOY

Reeves Instrument Corp.

■i

copy

a division of beckman instruments, inc.

CIRCLE ED-305 ON READER-SERVICE CARD FOR MORE INFORMATION

lipot. .
Helipot Corporation / South Pasadena, Califc Bi

•KIMAS

Write today for your free 
of this Technical Paper.

407

Computing with
Servo-Driven Potentiometers

Get This Informative 
Free Booklet on New 
Uses for Straits Tin 
New, 20-page booklet tells important story of Straits 
Tin and its many new uses today. Fully illustrated. 
Includes sections on new tin alloys, new tin solders, 
new tin chemicals. Covers tin resources and supply, 
Malayan mining. Booklet is factual, informative— 
could well prove profitable to you. Mail coupon now.

THE MALAYAN TIN BUREAU
Dept. E, 1028 Connecticut Ave., Washington 6, D.C.

Please send me a copy of your free booklet on new 
uses for Straits Tin.
Name_______________________________________________________________________

I irm Namt_____________________________________________________________ ____________

Str Mt______________________________________________________________________________

City_____________________________________________Zone_________ State

CIRCLE ED-306 ON READER-SERVICE CARD FOR MORE INFORMATION

120

Miniature Switch
Fully Sealed Snap-Action

quired. The unit gives

The “ISEI”, a complete- 
sealed subminiature snap
action switch, is designed 
for mobile, marine, aircraft, 
and other applications 
where small size, light
weight and environmental
proof construction are re
trouble-free operation in 

temperatures ranging from to +180°F.
Complete sealing is accomplished with a silicone 

rubber plunger seal, bonded both to the pin plunger 
and the metal housing, and by embedment in an 
epoxy casting resin inside the housing. The exterior 
is corrosion-resistant treated aluminum. The switch 
incorporates the “Micro Switch” long-life snap-acting 
spring principle.

Tentative electrical rating is: 30v d-c, 2.5amp 
inductive, 4amp resistive. Maximum inrush is 15amp. 
The case measures only 7/8" x 21/64" x 11/32". 
Operating characteristics are: operating force, 5-17oz; 
release force, 4oz minimum; differential travel 0.004" 
max; overtravel, 0.003" minimum. Contact arrange
ment is spdt. Spst normally closed and normally-open 
variations are also available. Micro Switch, Dept. ED, 
Freeport, Ill.
CIRCLE ED-307 ON READER-SERVICE CARD FOR MORE INFORMATION

highest QUALIT /

Round, square, rectangular, triangular, any shape, any 
size—Precision Paper Tube Co. can provide all your paper 
tubing needs. Your specifications are met to the most 
exacting tolerances. Precision Paper Tubes are sturdy, 
crush resistant, have high tensile strength and excellent 
dimensional stability.

Send in your specifications for samples. Request Arbor 
List of over 2000 sizes.Sales Representatives in:

New England:
Framingham, Mass,, Framingham 7091

Now York, New Jersey: 
Jersey City, New Jersey, 
Journal Square 4-3574
Upstate New York:
Syracuse, N.Y., Syracuse 4-2141
Maryland:
Baltimore, Maryland, Plaza 2-3211

Philadelphia:
Philadelphia, Pa., Chestnut Hill 8-0282
Northern Ohio, Weitern Pennsylvania:
Cleveland, Ohio, Atlantic 1-1060
Indiana, Southern Ohio:
Lojansport, Indiana, Logansport 2555
Missouri, Southern Illinois, Iowa:
St. Louis, Missouri, Sterling 2318 
California:
Pasadena, California, Sycamore 8-3919

Canada: Montreal, Quebec. Conoda, Walnut 0337

PRECISION PAPER TUBE CO.
2055 W. CHARLESTON ST. CHICAGO 47, ILL.

[PRECISION Plant No. 2: 79 Chapel St., Hartford, Conn. 
Also Mfrs, of Precision Coil Bobbins

CIRCLE ED-308 ON READER-SERVICE CARD FOR MORE INFORMATION
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The Sign of precision engineered
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for greater DEPENDABILITY 

QUALITY 
CONSTRUCTION

OSCII

AUDIO - POWER 
PULSE 

TRANSFORMERS & INDUCTORS 

High Temperature-Miniaturized 
Encapsulated Units.

Write for our 
latest brochure

~T ”

INDUSTRIAL TRANSFORMER
L GOULDSBORO ' PENNSYLVANIA

With 
popular 1 
ciated osc 
fits the sta 
the Type

The 
drift is k 
adjustable 
able 5675

T
Type 10:

GE
90 Wt 
920 S<

CIRCLE ED

FAST, 
ACCURATE

CIRCLE ED-309 ON READER-SERVICE CARD FOR MORE INFORMATION

PINNING .

0F T
PRECISION *

SHAFTS 

WITH
s 

• 01

Rollpin speeds production alignment of close tolerance shafts. 
The slotted, hollow steel spring pin, with chamfered ends, is 
simply pressed or driven into holes drilled to normal produc
tion tolerances. It compresses as driven, is self-locking and 
vibration-proof. Rollpin is light, easily removable, reusable 
and has a shear strength greater than a solid pin oi the same 
diameter. Diameters from 1/16" to 1/2".

Rollpin, in place of rivets, set screws, dowels and stop pins 
can cut production costs as much as 90%. For detailed infor
mation on any electronic fastening problem, write: Elastic 

Stop Nut Corporation of America, 2330 Vaux
hall Road, Union. New Jersey. Address Dept 
R26-457.

ELASTIC stop nut corporation
OF AMERICA

2330 Vauxhall Road, Union, N. J.

DESIGN HEADQUARTERS FOR SELF-LOCKING FASTENERS

CIRCLE E0-310 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • April 1955

CIRCLE I 

elect



MER renewal and qualification form?
See Page 96ANIA

CIRCLE ED-315 ON READER-SERVICE CARD FOR MORE INFORMATION

SET SCREWS

A

half-round

TION
195 Caldwell Avanue Paterson 1, N. J. 265 Main St., BartiaW, lit. (Chicago Suburb)

ST E NERI

CIRCLE ED-312 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-316 ON READER-SERVICE CARD FOR MORE INFORMATION

electronic design April 1955 121

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A.

Vit Specialize in Solving Puzzling Set Screw Problems

feet.

round

Any 
Style 
Point

Top pins 
ed infor- 
: Elastic 
30 Vaux
es Dept.

Socket 
or 

Slotted

flat — square

1—Vibrating Hopper
2—Positioning Roller

Device
3—Tube leading to job

Linearity Tolerance better than rt.05% Frequency 50-3000 cps
Output Impedance 130 ohms (max.) Max. Output Current 50 ma 

Minimum Voltage Increment better than .01%
Other models including a miniaturized 400cps version will soon beavailable.

verniatat division Perkin-Elmer Corporation, Norwalk, Conn.
CIRCLE ED-314 ON READER-SERVICE CARD FOR MORE INFORMATION

|0W Coaxial Switch
Permits Remote Control of 4 Circuits

to 2,000 Me!

OSCILLATOR 
UNIT for

^Type 1021-A Standard-Signal Generator
With the new Type 1021-P4 Oscillator Unit, the range of the 

popular Type 1021-A Standard-Signal Generator (with its asso
ciated oscillators) is now 40 Me to 2,000 Me. The new oscillator 
fits the standard Type 102i-A Cabinet and is designed for use with 
the Type 1021-P1 Power Supply.

The frequency calibration is accurate to ±1%; frequency 
drift is less than 0.1% per day; output voltage continuously- 
adjustable from 0.5 mv to 1.0 v, open circuit; inexpensively replace
able 5675 pencil tube is used.

Type 1021-P4 Oscillator Unit (900 to 2,000 Me): $650.00
Type 1021-P1 Power Supply with Modulator, In Cabinet: $195.00

Type 1021-AW Standard-Signal Generator (comprising both of above): $845.00 
WRITE FOR COMPLETE DATA

GENERAL RADIO Company
90 Writ St NEW YORK 6 8055 13th St-Silver Spring Md WASHINGTON. D.C.
920 South Michigan Ave. CHICAGO S 1000 North Seward St LOS ANGELES 3«

CIRCLE ED-311 ON READER-SERVICE CARD FOR MORE INFORMATION
RMATION

phosphor bronze

VlX? mA ALUMINUM

BERYLLIUM 
COPPER

Silvereofe ®

d-c at 0.18am p 
perature range 
is 10 millisec, 
minimum. The

max

This miniature broad-band 
r-f coaxial switch permits 
switching of four circuits by 
remote control. Only 12 oz in 
weight, it occupies only 3" 
x 3-1/2" x 2-1/2" space, thus 
providing designers wide lati
tude. Performance is excellent 
for frequencies up through 
the X-band.

A sp4t unit has an actu
ator power rating of 18-30v 

per coil. Ambient operating tem-
is —65° to 4-225°F. Actuating time 
Life duration is 500,000 operations 
unit is designed to meet MIL-E-5272

spccs. Transco Products, Inc., Dept. ED, 12210 
Nebraska Ave., Los Angeles 25, Calif.
CIRCLE ED-313 ON READER-SERVICE CARD FOR MORE INFORMATION

Have you returned your subscription

No Burrs 
No "out of 
round”

If you've had trouble getting a clean cut on your 
small tubing components—particularly thin-wall tubing 
—Uniform can help. With our new cutting and de-burring 
methods, we can produce a clean, burr-free cut on such 
problem children as ’A" O.D. x .003" wall tubing— 
and hold extremely close length tolerances. And on 
copper alloys, our new DCS process assures easy solder
ing.

So save production time and scrap loss by letting 
Uniform supply your completed tubing components, cut 
to spec.'s, burr-free, and ready for assembly. Remember, 
whenever you need small tubing—straight, formed or 
machined—contact Uniform. Catalog and further infor
mation on request.

A COMPLETE SMALL TUBING SERVICE

Straight

UNIFORM TUBES, INC.
1200 Level Road, Collegeville 2, Pennsylvania 

Agents in Principal Cities

Formed Machined

Now Seiko Originates

HOPPER-FED

:e shafts, 
ends, is 
produc- 

ring and 
reusable 
he same

RMATION 
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• OTHER NON-FERROUS
Consider WIRE and the importance of its function 
in your product. Whether a highly engineered appli
cation or a simple stapling purpose, your choice of 
the proper alloy or composition, temper and type 
of wire could mean success or failure during crucial

Precision gauges from ’A to .002. Close tolerances held.

SPRING WIRE-WIRE FOR INSTRUMENTS 
ELECTRONICS - STRAND FOR WIRE ROPE AND 

BRAIDED APPLICATIONS - MANDREL WIRE
WIRE FOR FORMS -RIVETS — STAPLING

Send for descriptive folder.

LITTLE FALLS ALLOYS
I N C O R F O 1 A 1 ! O

vernistat . The Revolutionary
New Precision Variable-Ratio Transformer

Analog Computers? Servos? Control Systems? The Vernistat is a com
pletely new type of voltage divider that combines low output impedance 
with an inherently high resolution and linearity not ordinarily 
attainable by precision potentiometers.

The Vernistat consists of a tapped auto-transformer which provides the 
basic division of voltage into several discrete levels. These levels are 
selected and further sub-divided by a continuous interpolating potentiome
ter that moves between 31 transformer taps.

Because of its unique operating principles, electrical rotation is held 
to close tolerances eliminating the need for trim resistors. In many applica
tions there is no need for impedance matching amplifiers.

Specifications of the standard model Vernistat are shown below. Other 
versions are under development to meet specific end uses.

¡That are your requirements for this unique precision voltage divider?
___ _______________________ SPECIFICATIONS

JO times FASTER 
APPLICATION!

We offer special mechanism* 
for applying the new Setko 
Hopper-Fed Headless Set 
Screws. Offers many un
usual advantages: Auto
matically inspects diam
eter; rejects misfits. Takes 
less floor space; permits 
smaller inventory, faster 
delivery. Reduces floor loss, 
cross-threading, etc. Get 
details of demonstration at 
our plant. Simply Jot your 
name and address in mar
gin of page and mail to 
us. Also ask for New Set 
Screw Catalog.



So simple to engrave Gravoflex. Lettering will 
stand out permanently on contrasting background. 
No paint needed.

10,000 Engravographs in use for engraving on 
metals and plastics. Only the Engravograph has 
these patented features:

SAFETY 
VALVE

the first chip-proof, flexible engraving stock

°" ,he cbmr H
r versatile »

THE NEW WAY TO

MARK EQUIPMENT.
with

G^AV^

• Adjustable for 15 ratios. • Self-centering holding vise. 
• Automatic depth regulator. • Adjustable copy holders.

Send for booklets
Engravograph Booklet IM-M* Gravoflex Booklet G-88 ,

NEW HERMES ENGRAVING MACHINE CORP.
13-19 UNIVERSITY PLACE NEW YORK 3 N Y

CIRCLE ED-317 ON READER-SERVICE CARD FOR MORE INFORMATION

I
With These Unbeatable Qualities:

W
• hard, corrosion-resistant, electrical contact surface
• assures low and stable contact resistance
• allows higher pressures to be used in sliding contacts
• not affected by atmospheric changes
• oxide-free contacts eliminate partial rectification and 

unwanted signals
• provides low noise level for moving contacts
• extremely long-wearing

These exceptional properties of RHODIUM plate 
assure greater efficiency, as a result, it is 
widely adaptable1 tor electrical and electronic 
apphrab-ms RHOOidM plated contact surfaces 
are resistant to surface corrosion under all at* 
tro'.pi'ei c conditions, proving exfemeiy efficient 
m the field of high and ultra-high frequency

Writs tor free, detoiled booklot on RHODIUM PLATING

y____
f PRECIOUS
' METALS

113 ASTOR STREET. NEWARK 5. NEW JERSEY

NEW YORK « SAM 0ÄÄ&U.C0 • CHICAGO • LOS ANGELES

Piston Capacitors

New Literature

319 Electronic Components 323
Four specifications sheets provide accurate physical 

and electrical measurements, capacitance range charts 
and graphs, and schematic drawings of variable trim
mer piston capacitors. These capacitors are stable, 
have a high dielectric strength, wide operating tem
perature range, zero temperature coefficients, no tun
ing backlash, and are free from microphonics. JFD 
Mfg. Co., Ine., 601 16th Ave., Brooklyn 4, N. Y.

Electronic components for use in industrial elec
tronics, TV and radio servicing are illustrated and 
described in Catalog No. 29. Detailed information is 
provided on volume controls, switches, capacitors, 
printed electronic circuits, and steatite insulators. A 
price list is included. Centralab, Div. of Globe-Union, 
Inc., 900 E. Keefe Ave., Milwaukee 1, Wis.

Switches, Relays 320
This 32-page catalog describes precision snap-action 

basic switches with actuators; snap action rotary 
switches; miniature, midget, heavy-duty, industrial 
type relays; continuous rotation, electrical reset, add
subtract steppers; solenoids, and multiple control 
units. Emphasis is placed upon hermetic sealed 
switches and controls. Suggested applications are in
cluded. Sealectric Switch and Relay Div., Williams 
Mfg. Co., 4200 W. Fillmore St., Chicago 24, Ill.

Contract Production Facilities
An illustrated 4-page folder describes this 

facilities available for producing precision

324
firm's

parts
on contract basis either rough castings, or fully ma
chined, heat-treated parts incorporated into assem
blies. The text explains the operations that can be 
performed, from the gray iron and non-ferrous foun
dries and pattern shops, through tool making, ma 
chining, and heat-treating. Equipment roster of the 
machine shops is included. Watertown Div., New 
York Air Brake Co., Starbuck Ave., Watertown, N.Y.
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Internal Brake Motor 321 Scientific Developments
Details on a small 28v d-c motor recommended for 

continuous duty applications requiring high torque 
and good speed regulation together with a built-in 
magnetic brake are given in leaflet Form No. PM4-954. 
Besides illustrating the unit, the publication shows 
dimensional outline drawings and full standard ap
plication specifications. A performance chart gives 
the relationship between torque output and input 
amperes, speed, output watts, and percent efficiency. 
Dalmotor Co., 1326 Clay St., Santa Clara, Calif.

Products of the latest developments in materials 
research, electronic equipment, precision instruments, 
and systems engineering are described in an 8-page 
brochure. Products include accelerometers, cathode 
followers, filters, amplifiers, delay lines, piezoelectric 
transducers, low noise cable, subminiature connectors, 
ultrasonic generators, capacitors, subminiature re
sistors, nonlinear dielectrics, memory units, and all 
types of electro-ceramic thermistors. Gulton Indus
tries, Inc., 212 Durham Ave., Metuchen, N. J.

A Soldo 
“Soldi 
—955

B Solder 
"$«W 
Leid I

C Hern» 
“Sold 
Bismu 
Load I

Solenoid Contactors 322 Vibration Isolators
This 8-page Bulletin (No. SC-9) features a wide 

range of enclosed and sealed solenoid contactors with 
power ranges up to 250amp. Fully illustrated, the 
bulletin includes dimensional drawings and complete 
technical data. It also provides military specification 
numbers, type number, and specific approval informa
tion. Guardian Electric Manufacturing Co., 1621 W. 
Walnut St., Chicago 12, Ill.

An 8-page fully illustrated bulletin gives complete 
information on construction details, load ranges, ap
plication, and vibration characteristics of series M24 
miniature All-Metl vibration isolators. Performance 
curves are included with data on transmissability, 
performances at extreme temperatures, and perform
ance after shock. Barry Corp., 1000 Pleasant St., 
Water town, Mass.
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Resistance Units 329

others
resp

men IONVIB
Re-Usable Containers 330

strength and high temperature

331Millivoltmeter Controllers
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Soldering Operons in 1of the

* with

Kester Solderforms

332Microwave-Radio Systems
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stability. This material has a low mechanical coefficient of 
expansion and great stability at high temperatures. High 
dielectric strength is maintained between windings and hous
ing when at high altitudes. Write for information on G-M 
Size 15 and/or Size 18 Servo Motors to

G-M LABORATORIES, INC.
4284 N. Knox Ave., Chicago 41, Ill.

THE A 
ENERAL

A-C INDUCTION TYPE
New Series 15 and 18 

SERVO MOTORS

Here’s a typical example of a tough 
resistance soldering job involving progressively 

lower melting temperatures. Kester "Solderforms’’ 
made sure this high precision oscillator coil 

came through every test successfully.

WRITE TODAY for free "Soldurform" , 
samples and literature.

light weight, high 
torque, low inertia, two- 
phase induction motors 
are available in 2, 4 and 
8-pu!e models for 400 or 
60 cycle supply, and can 
be supplied to meet 
performance specifica
tions for military servo 
motors, Mark 7 and 
Mark 8. The control 
phase can be wound for 
connection by the user 
for either series or par
allel operation. The 
stators of the motors, 
as in all G-M Servo 
Motors, are embedded 
in an insulating com
pound of high dielectric

A 16-page bulletin, “Re-Usable Containers and 
Special Products"', describes the advantages of this 
method of packaging, storing, and shipping industrial 
materials. The booklet points out how the lightness 
and compactness of scientific design, can be combined 
with re-usability to reduce weight and save space. 
Peters-Dalton. Ine., 17900 Ryan Rd., Detroit 12, Mich.

A complete description of 2000Mc microwave-radio 
systems for a variety of applications is given in an 
8-page booklet. Features of type FR microwave radio 
and type F J multiplexing equipment and their im
portance to the overall system are discussed. Points 
covered include frequency-division multiplexing, crys
tal frequency control, standby equipment, mainte
nance features, etc. Westinghouse Electric Corp., 
Box 2099, Pittsburgh 30, Pa.

new G-M Miniature Servo Motors are now available 
,e in electronic control circuits. The motors are standard 

sizes 15 and 18 which are 1.437" and 1.750" in diameter 
ctively, and are designed for use in a wide variety of 
inent such as computers, gun sights, navigation equip- 
guided missiles, radar and similar applications. These

tion principal. It works equally well in shield
ing delicate equipment or protecting larger 
apparatus from the damaging effects of 
vibration.

There is practically no limit to the working 
life of Silentbloc. Units will stand unbelieva
ble stresses for many years with no measura
ble fatigue.

For complete information on Silentbloc 
motion control products write to The General 
Tire & Rubber Company, Industrial Products 
Division, Dept. 1-2, Wabash, Indiana.

s - 4266 Wrightwood Avenue • Chicago 39, Illinois
Newark 5, New Jersey • Brentford, Canada

CIRCLE ED-328 ON READER-SERVICE CARD FOR MORE INFORMATION

Data sheet No. 54-86 describes precision variable 
resistance units which have practically instantaneous 
setting features. Designed for use as potentiometers 
mi rheostats in experimental circuits, series T-10-A 
laboratory models are described and illustrated in 
detail, including specifications and characteristics of 
roils. Technical Information Service, Helipot Corp., 
916 Meridian Ave., S. Pasadena, Calif.

These ore General Tire Industrial Products 
now serving Industry

Silentbloc vibration and shock mountings • Silentbloc bushings • 
Silentbloc bearings • Oil & hydraulic seals • Bonded to metal 
rubber parts • Hydraulic brake parts • Metal stampings • 
Extruded & molded rubber • Extruded plastic • Polyester glass 
laminates • Sponge rubber • Glass run channel • Vibrex® fastners

Bulletin No. 1060 describes the latest addition 
to the line of Brown millivolt-meters. This controller 
introduces a new three-zone control form that is 
adjustable from 0 to 100% or from 0 to 10% of full 
scale, as desired. The bulletin also gives complete 
specifications, descriptive list of control forms, drill
ing dimensions, and ordering information. Minne
apolis-Honeywell Regulator Co., Industrial Div., 
Wayne & Windrim Aves., Philadelphia 44, Pa.

Job Directory
Engineers Job Directory, a new’ annual publica

tion, is directed specifically to help the young engi
neer research the better job market. The 129 par
ticipating companies cooperated in giving information 
about their company, products, number of employees, 
and whom to contact. The index section indicates the 
types of engineers wanted by the companies and also 
the plant, sales, and research laboratory locations by 
cities and states. $2.25. Decision, Tnc., 105 E. Fourth 
St., Cincinnati 2, Ohio.

Silentbloc rubber-in-metii 
sound and vibration throu
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ELECTRONIC

Security

I ndrrstandiiig

Know how

Send re ku me to

ENGINEERS
• HEAVY BACKLOGS
• SOUND FINANCING
• TOP BENEFITS

• MANAGEMENT BY ENGINEERS
• EDUCATIONAL AID
• MINIMIZED RED-TAPE

• VARIED SPECIALIZATION
• FLEXIBLE ORGANIZATION
• VERSATILE PERSONNEL

R F. LANDER

Electronic Engineering Company 
of California

ONE SOURCE FOR ALL YOUR 
METAL HOUSINGS

Speaker Panel Front Door

Vertical
Panel Chassis

Sliding Drawer 
.Assembly^ Desk Panel

Chassis
Blank Panel

Chassis 
Mounting Bracket

Bottom Plate

Grille Panel

Roller
SEND FOR

PREMIER
PRECISION BUILT

COMPLETE 
NEW CATALOG

3160 WEBSTER

METAL PRODUCTS COMPANY
METAL HOUSINGS

AVE, N. Y. 67, N. Y.
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Germanium Rectifiers 335 Closures and Stampings 338
“Presenting Germanium Rectifiers” de

scribes new rectifiers designed to offer 
95% efficiency at full load and to outlive 
conventional types of d-c power supplies. 
Typical efficiency and voltage stabilization 
curves are shown. Rapid Electric Co., 2881 
Middletown Rd., Bronx 61, N. Y.

This index lists engineering and business 
data sheets available from this company. 
Among the subjects covered are elec’rieal 
engineering, chemistry, physics, mathe
matics, and communications. Lefax, Sheri, 
dan Bldg., 9th & Sanson Sts., Philadel
phia 7. Pa.

Indust
Amon 

are < w 
am* pia: 
use* : fc 
Gem ral 
Chi*-igo

Slide Rule Catalog 336 Transformers 339
Catalog No. 164-A illustrates and de

scribes various types of slide rules. Among 
the varieties listed are dual base log log 
slide rules, modern and traditional log log 
slide rules, and trigonometric and special 
purpose slide rules.'Pickett & Eckel, Inc., 
5 S. Wabash Ave., Chicago, Ill.

A 12-page catalog describes and illus
trates various types of transformers made 
by this firm. Charts show operating char
acteristics. Microtrail Co., 84-11 Boule
vard, Rockaway Beach, N. Y.

Technical Data Index 340

Coupling 337
A catalog and data sheets describe and 

illustrate flexible couplings. Dimensional 
drawings and performance curves are pro
vided. Naugler Engineering, 153 Cabot St., 
Beverly, Mass.

A new catalog gives detailed information 
on the precision drawn closures and qual 
ity metal stampings made by this firm. 
Various components are illustrated and 
dimensional drawings provided. Hudson 
Tool & Die Co., Inc., 118-122 S. 14th St., 
Newark 7, N. J.
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Another Step in

Getting to the bottom of things
At John E. Fast and Co., the watch

dogs of quality are on the job twenty- 
four hours a day, in evety stage of 
capacitor production. Recording controls 
indicate the smallest variations in heat, 
humidity, pressure and vacuum at each 
process point. Every precaution is taken 
to assure that environmental conditions 
are held at precise levels specified by our 
engineers.

The air in our winding rooms, for ex
ample, is continuously filtered so that 
no foreign particles may settle upon the 
windings themselves and contribute to 
ultimate failures Similarly, capacitors 
are assembled, after vacuum impregna
tion, in clean rooms, where relative hu
midity is controlled at all times. These 
safeguards against inclusion of extraneous 
matter or moisture have resulted in in
creasingly satisfactory life and allied per
formances in Fast capacitors.

Supplementing this automatic vigilance 
is a completely equipped quality-control 
organization which functions at every 
process-stage ftom incoming inspection to 
final testing. At points where statistical 
control is applicable, our inspectors util
ize techniques which comply with or ex
ceed specifications laid down by the 
Armed Services Procurement Branches.

At final testing stations each production 
lot is given 100% test and inspection. 
Our belief is that a single failure out uf 
a thousand may satisfy any sampling re
quirement, but it may be extremely costly 
to the consumer. Our investment in pre
cision testing devices and extensive lab

oratory equipments is great, but its worth 
is reflected m our national reputation as 
producers of quality components.

Comprehensive reports are maintained 
by inspection centers located at strategic 
production points. These reports are sum
marized weekly, and it is quite significant 
to note that both the President of the 
Company and the Vice-President and 
Chief Engineer meet each Saturday morn
ing with supervisors, engineers and mili
tary representatives to discuss the various 
problems indicated by process averages, 
and yield analyses for each production 
department.

In these days when every hour taken 
from the production job is spared grudg 
ingly, we still take these hours every week 
to analyze and combat any threat to qual
ity performance. Increasingly rigid speci
fications for dimensioi al and operational 
characteristics have shown very clearly 
that control of quality can be achieved 
and miintarned only by rigorous applica
tion of all the techniques and tools we 
are employing.

No greater assurance of excellence may 
be given than that which has established 
our reputation. Our fixed objective will 
always be to maintain that reputation.

AVAILABLE LITERATURE
Tubular Capacitors in Cardboard Tubes
Tabular Capac,tars in Molded Phenolic Cases 
Polystyrene Film Capacitors 
Hermetically-Sealed Tubular Capacitors 
Subminiature Hermetically Sealed Capacitors 
High Reliability Hermetically-Sealed Capacitors 
Mil-C 25A Approved Capacitors: Refer to

MilC25A Specifications"

Capacitor Specialists For Over A Third of A Century
3185 North Pulaski Road, Chicago 41, III.

“WHEN YOU THINK OF CAPACITORS . . . THINK FAST '

CIRCLE ED-341 ON READER-SERVICE CARD FOR MORE INFORMATION
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Industrial Catalog 342
ymong the items listed in this catalog 

ar< । wireless inter-communication system 
and plastic drawer cabinets which may be 
Use< for storing electronic components. 
Gen< i al Industrial Co., 5725 N. Elston, 
Chicago 30, Ill.

Spectrophotometer Recorder 345
A 20-page booklet describes the Spectra- 

cord, an instrument for automatic spectro
photometric recording. Circuit diagrams 
illustrate operating principles and graphs 
show performance characteristics. Warren 
Electronics, Inc., Bound Brook. N. J.

Duplicating Process 343 American Standards 346

339
illus- 
made 
char- 

Boule-

This bulletin gives complete information 
on the “Hectograph'’ duplicating process, 
including supplies needed, method of prep
aration, and operation of the duplicator. 
Columbia Ribbon & Carbon Mfg. Co., Inc.. 
Glen Cove, N. Y.

The 1955 edition of American Standards 
lists and indexes about 1500 American 
standards. There are 272 electrical. 210 
construction and civil engineering. 153 me
chanical, 158 safety. American Standards 
Assn., 70 E. 45th St., New York 17, N. Y.

340
nation 

qual- 
firm.

1 and 

[udson 
th St.,

Metal Housings 344 Engineered Ceramics 347
Catalog No. 550 describes various types 

of precision built metal housings. Enclosed 
relay racks, multiple rack units, transmit
ter racks, chassis mounting brackets, blank 
chassis, and meter panels are among the 
articles listed. Premier Metal Products Co., 
3160 Webster Ave., New York 67, N. Y.

This technical bulletin gives electrical, 
thermal, and physical properties of ceram
ics for use as electronic components, tube 
socket bases, etc. Charts show material 
specifications, and recommended uses. Cen- 
tralab, Div. of Globe-Union, Inc., 900 E. 
Keefe Ave., Milwaukee 1, Wis.

^GOLD INLAY KNOBS
. . . and Ñever a Tool Charge

’ 'è

GOLD INLAY KNOBS
You can get beautiful gold inlay knobs, 
pointers, instrument controls . . . thousands 
of styles and varieties... in any quantity from 
GEE-LAR—The House of Knobs. They’re avail
able in both knurled and spring types, in either 
walnut or ivory backgrounds. For faster service 
and lower cost.. . plus the widest selection 
... get your Gold Inlay Knobs from GEE-LAR!

I

WRITE TODAY 
for Goo-Lar Catalog
IT'S FREEI

THE HOUSE OF KNOBS

GEE-LAR MANUFACT
82 4 Elm Street

CIRCLE ED-348 ON READER-SERVICE CARD FOR MORE INFORMATION
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miniature

BAYONET 
LOCKING

Series “B” 
Precision

CONNECTORS
NOT JUST SMALLER, BUT TRULY 

MINIATURE.. . Series “B” Connectors 
fill the need for a rugged, weatherproof 
connection to replace often cumbersome 
A-N types.

Available in two sizes, depending on 
contact arrangement selected, the maxi
mum overall engaged length when mounted 
does not exceed 2-1/64". Gold plated 
contacts use #16 or #20 A.W.G. wire, with 
cable support afforded by either a gland 
nut (standard) or conventional cable 
clamp (optional).

As always, when you specify Connec
tors by Winchester Electronics, Inc., you 
are assured conformance to the highest 
quality control standards in the industry!

WINCHESTER 
ELECTRONICS 

INCORPORATID

NORWALK. CONNECTICUT

RECEPTACLE 
Ihnl Mavafad! 

BUS

(Cabla Mamtad) 
•UP

Series “B” FEATURES:
• BAYONET LOCKING COUPLING for quick 

engagement and disengagement
• CONTACTS PRECISION MACHINED, gold 

plated over silver
• ALUMINUM SHELLS, cadmium plated with 

char ¡ridite finish
• MONOBLOC* MOLDED CONSTRUCTION 

minimizes creepage paths
• FLOATING CONTACTS for self-alignment
• UNUSUALLY HIGH BREAKDOWN 

VOLTAGE *
• POSITIVE POLARIZATION

Series “B” Connectors are immediately avail
able from stock in 12, 14 and 24 contact 
arrangements. Others to meet your special re
quirements can be supplied on request. Please 
write for complete specifications.

"The undeniable, and unequalled, beet/'

WINCHESTER ELECTRONICS, Inc. PRODUCTS 
and DESIGNS ARE AVAILABLE ONLY 

FROM WINCHESTER ELECTRONICS, Inc.

West Coa«t Branch: 1729 Wilshire Blvd., Santa Monica, California

CIRCLE ED-349 ON READER-SERVICE CARD FOR MORE INFORMATION

World’s only Numerical Data Printer-

prints...adds, subtracts and totals

adding 
machines

cash 
registers

aircraft 
components

electronic 
equipment

Ml

1 •

Printer 4 
Model* 

available now I

automatic 
controls

NOW, ONLY WITH THE NEW CLARY Numerical Data Printer, do you have a choice of 
machines which convert your output to printed, digital form.
New models added to our line capable of accepting seriaZ-type entry now make it 
possible, with our proven parallel-entry machines, to provide printers that will 
solve a wider variety of recording applications. The low cost and extreme flexibility 
of this Clary automation equipment have already made it a prime factor in science 
and industry - including automatic printing of computers; analog-to-digital 
converters; scales; digital voltmeters; automatic production devices; electronic 
counters; inventory systems; temperature and pressure-recording systems; 
weather observations; laboratory instrumentation.
We also engineer and produce the versatile Clary Input Keyboard, Printing Timer, 
and specialized counting and recording equipment. Call or write: Electronics Divi
sion, Dept. E45, Clary Corporation, San Gabriel, California.

CIRCLE ED-350 ON READER-SERVICE CARD FOR MORE INFORMATION



from KDKA to RADAR! X, 
join the company that 
creates history in electronics!

now... you can CREATE with the 
WESTINGHOUSE electronics division

It’s a long way from KDKA ... the world’s first radio broadcasting 

station ... to radar, the backbone of America’s air defense. It’s a 

long way from the vacuum tube to the transistor.

To the men who hove played vital roles in these developments 

... electronics has been a challenge. To you ... it iron opportunity. 

It is the opportunity to create history in electronics, just as other 

engineers have done at Westinghouse.

Top-level design and development positions are now open. If 

you can fill one of these exciting openings . . . you will find un

limited creative opportunity. You will be well-compensated for 

your efforts ... both in income and benefits, and in the satisfaction 

of contributing to America’s superiority in ground and shipborne 

radar; fire-control, communications and missile guidance systems.

openings exist for:
Circuit Engineers

Radar Systems (Indicator) Engineers

Antenna Waveguide Engineers 

Transformer Magentics Engineers 

Digital Analog Tracking Specialists 

Technical Writers

act now!
Send letter outlining education 

and experience to —

R. M. Swisher, Jr. 

Employment Supervisor, Dept. 126 

WESTINGHOUSE ELECTRIC CORP, 

2519 Wilkens Avenue 

Baltimore 3, Maryland

YOU CAN BE SURE...IF ITS

AXtstinghouse
“Write direct giving home address'



Heavy Duty Motors 351
Bulletin No. F3959-2 describes the fea

tures and performance characteristics of 
heavy duty type YAR motors. Standard 
motors can be supplied with either high- 
starting torque or high-running torque 
rotors in four stack thicknesses. Ratings 
are available up to 1/20hp at 3000rpm. 
Small Motors Div., Barber-Colman Co., 
1200 Rock St., Rockford. 111.

Rectifiers and Diodes 356
Catalog data bulletin No. SR-1 A san 

8-page, 2-color publication on selenium rec
tifiers and selenium diodes. Comprehensive 
data on construction, applications, types, 
and ratings are provided, as well as refer
ence curves, specifications, d-c characteris
tics, and dimensional diagrams. Interna- 
tional Resistance Co., 401 N. Broad St. 
Philadelphia 8, Pa.

Casting Compounds 352
Starting formulations and resultant 

properties of liquid polymer/epoxy resin 
casting compounds are described in a 12- 
page booklet. Casting compounds of this 
type cure at room temperature and are 
suitable for electrical and electronic pot
ting, plastic tooling, and many other cast
ing applications. Thickol Chemical Corp.. 
780 N. Clinton Ave.. Trenton, N. J.

Research Facilities 357
An 8-page, 2-color brochure illustrates, 

describes, and lists the facilities of thb 
firm's three divisions for research, elec
tronics, and machinery, respectively. The 
services available from the divisions are de
tailed, and numerous illustrations of prod
ucts that have stemmed from the firm are 
included. Kell-Strom Tool Co., Inc., Weth
ersfield, (’onn.

Cable Catalog 353
This 6-page, 2-color brochure describes 

and illustrates this company's line of wires 
and cables. Amopg the types included are 
appliance, hook-up, apparatus, annunciator, 
telephone, antenna loop, and high-fre
quency lead wires and coaxial, rotor, .pho
nograph, and audio cable. Chester Cable 
Corp., Chester, N. Y.

Tungsten 358
This 20-page brochure is devoted to the 

manufacturing properties and uses of 
tungsten. Of special interest is a colorful 
flow' chart which makes up the center 
spread. The chart follows the manufacture 
of tungsten from ore to finished product. 
Also included is a resistance-temperature 
chart. Sylvania Electric Products, Inc.. 
1740 Broadway, New York 19, N. Y

Silicone Rubber Gum » 354
A 32-page technical data manual, pre

sents many data on fillers, vulcanizing 
agents and additives, and methods of com
pounding with “400” gum. The gum is a 
stable, uniform polymer which permits 
compounding silicone rubbers to meet par
ticular requirements. Dow Corning < ’orp., 
Midland, Mich.

Precision Tools 355

Relays 359
Detailed descriptions on a complete line 

of industrial relays, plug-mounted for ad
vantages in assembly, inspection, servicing, 
and maintenance, are provided in five 
2-page, 2-color data sheets (Circulars No. 
1801-1805). Dimensional drawings, wiring 
diagrams, and specifications are provided 
for plug-mounted Classes A, B, F, S, and 
Z relays. Automatic Electric Sales Corp.. 
1033 W. Van Buren St., Chicago 7, 111.

This 20-page catalog presents an extend
ed line of extreme-tolerance gage block 
sets, sine bars, tri-squares, and accessory 
sets. Each set is illustrated and described, 
with its various parts listed. A section is 
devoted to discussion of materials used, uses 
of the sets, effects of temperature, and 
other pertinent subjects. Jansson Gage Co., 
13550 Auburn Ave., Detroit 39, Mich.

Catalog Additions 360
Data sheets on type 4-125A radial beam 

power tetrodes and heat dissipating con
nectors are additions to this firm’s catalog. 
Complete operating data and requirements 
are provided through charts and graphs. 
Eitel-McCullough, Inc., San Bruno, Ca if.
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ADVANCE TO
MINIATURE RELAY

Only .94 cu. inches in size—yet it 
carries <3-amp. loads in the 4PDT 
combination. It’s available up to 
6PDT, and with class “H” 
insulation.

It's extra efficient, too, having 
only one air gap in the magnetic 
assembly. By spring-holding the 
armature rigidly in place, and 
using cross-bar contacts, all align
ment problems are eliminated. 
Insulation is inorganic, hence there 
is no gassing or bubbling.

The ADVANCE TQ telephone type 
operates on 90 milliwatts or 
less. Withstands 10G vibration 
(10 to 55 CPS). Ambient temp
erature range: —55°C to +125°C. 
Life expectancy: 1,000.000 eyelet 
with cross-bar contacts. Open and 
hermetically sealed types. Write 
for details.

ADVANCE ELECTRIC 
AND RELAY CO.

2435-K North Naomi Street 
Burbank, California

CIRCLE ED-361 ON READER-SERVICE CARD

The 1955 edition of the Instrument Transformer 
Buyer’s Guide contains basic, up-to-date information 
on this company’s line. The fully illustrated, 100-page 
publication contains ratings, ASA accuracy classifica
tions, and prices of all standard indoor and outdoor 
potential and current transformers. Listings of ratio 
and phase-angle tests, tables of replacement types, 
and mechanical and thermal data are included. 
General Electric Co., Schenectady 5, N. Y.

Electron Microscope 363
This 6-page folder describes this company’s 75kv 

electron microscope. It explains the electron-optical 
system, filament replacement, lens system and viewing 
screen, specimen holder and airlock, 35mm roll-film 
carrier, vacuum system, power supply and operation. 
The bulletin is illustrated with photographs and dia
grams. Research & Control Instruments Div., North 
American Phillips Co., Inc., 750 S. Fulton Ave., 
Mt. Vernon, N. Y.

Synchronous Motors 364
An 8-page illustrated brochure describes this firm’s 

type 112 synchronous motor. The motor runs only 
at synchronous speed and stops instantly upon re
moval of power. Dimensional drawings, operating 
requirements and characteristics, speed ranges, and 
motor shaft sizes and styles are included. R. AV. 
Cramer Co., Box 22, Centerbrook. Conn.

Chains and Sprockets 365
An 8-page, 2-color catalog on “Miniature Mechani

cal Chain and Sprockets” provides complete engi
neering data and accessory information on a wide 
range of items. The products permit accurate positive 
control and precise motion transfer through several 
planes without complicated gearing. Sierra Engineer
ing Co., 123 E. Montecito Ave., Sierra Madre, Calif.

Regulated Power Supplies 366
An 8-page catalog describes “A Sensible Approach 

to Regulated Power Supply Design.” By standardiza
tion most conventional power supply applications into 
single and multiple variations of 8 basic ranges, 
arising ut of 2 basic circuit designs, selection of the 
most flexible and least expensive supply to suit a 
given requirement is easily done. Sixty-four varia
tions of single and dual supplies are described. A 
full technical description is given for each supply 
including electrical, mechanical, and constructional 
specifications. New Jersey Electronics Corp., 345 
Carnegie Ave., Kenilworth. N. J.

ELECTRONIC DESIGN • April 1955



An earnest

kept worrying

wreck his career

2.

3.

Low frequency 
square waves.

Low frequency 
sine waves.

4. Generates 3 types 
of signals:
Sine wave 
modulated carrier.

Only SERVOscope gives 
you these 4 features 
in one piece of 
equipment:

electronics engineer

'bout gains non-linear

U nmeasurable
phase angles

kept him in tangles 
And threatened to

Tsk, tsk—too bad he didn't know about

SERVOscope
Applicable to both 
AC carrier and DC 
servo systems.
Built-in electronic 
sweep, phaseable 
with respect to 
generated signals.
Comes in 4 models 
offering frequency 
ranges from 
0.0001 to 60 cps.

No need to beat around the breadboard . . SERVOscope 
speedily and accurately measures gain and phase shifts of 
L-F amplifiers, servo mechanisms, recorders and other circuits 
in the subsonic frequency ranges. It takes just a few flicks 
of the dial to get the values for plotting magnitude and 
phase curves.

Whether you're developing designs, or production testing— 
SERVOscope will save you man hours and prevent costly 
errors.

SERVO CORPORATION of AMERICA

New Hyde Park 
Long Island, N.Y.

SERVO CORPORATION OF AMERICA 
New Hyde Park, Long Island, N Y.

PLEASE SEND MF . . engineering specs and actual 
test set-ups on SERVOscope.

Name......................................................

Position..................................................

Company Nome.....................................

Company Address..................................

City.........................................................

CIRCLE ED-367 ON READER-SERVICE CARD FOR MORE INFORMATION



370

371

AUTOMATIC SCREW MACHINE

SI
372

II08 Jachun Street Phone HArney 1108

Dept. ED-4

373

th
Send for it

watts at 600 volts . .

A

Wire and Cable 375

FREE

Cana< 
560 
Cabl

CIRCLE

ELEC

One complete

dependable source
tor everything

supply AQL certifications. Member of American

No. 54-81. This literature describes and illustrates

ment enable us to wind #50 (.001") wire in

grams.

0-55 grams.

Maximum wire size #40.

time.

ALLIED’S
COMPLETE 308-PAGE

ALLIED RAU<O
100 N. Western Ave., Dept. 69-D-5

Chicago B0, Illinois

128

SERVICE

PL-6549

Small Motors 374

No. r 42< 1 -5 announces this

and
identification

t ure.

PENTA LABORATORIES, INC
312 NORTH NOPAL STREET

10’

'$UBS*D>ARY'

INC
Colcord Avenue

FOR DATA FILE 202

Hook-Up Wire
Complete information on a line of hook-up wires

and electronic cables is furnished in bulletin No.
TR-5. Commercial type hook-up wires, high tempera-

Sv nt hmol Synthinol 901”, and multiple
conductor cables are described and illustrated. Rome
Cable Cori)., 332-400 Ridge St., Rome, K V

All Shapes and Sizes
(up to 1 ’A diam. I

Rolling Mills
A complete line of laboratory and production roll-

ing mills, rotary gang slitters, levelers, anti secon-

Superior PRECISION Parts
We specialize in difficult, extra-exact work—

Society for Quality Control. Now serving leading
national manufacturers Including Solar Aircraft Com-
pany, Collins Radio Company.

Submit blueprint for bid or address inquiry to

INLAND AUTOMATIC, INC.

INLAND MFG. CO., Omaha 8, Nebr.

CIRCLE ED-368 ON READER-SERVICE CARD FOR MORE INFORMATION

PENTA Ä

New Beam Pentode
I his new transmitting type

pentode offers good perforni-
ance even at low plate voltane

. . and requires very little
driving power.
For example ... as a Class C
amplifier it will deliver 60

. 110 watts at 1000 volts . .
with driving power less than 44 watt!
PL-6549 is an aligned-grid pentode, conservatively 
rated at 75 watts plate dissipation. Its quick-heating, 
6-volt thoriated tungsten filament ... its rugged
construction . . . make it ideal for mobile applications.
WRITE TODAY FOR FULL INFORMATION

SANTA BARBARA CALIF

CIRCLE ED369 ON READER-SERVICE CARD FOR MORE INFORMATION

dary equipment is shown in this 4-page, 2-color bro-
chure. This precision equipment has all of the rugged
features ot much larger machinerv and is suited to
both research and regular production. Stanai Mfg. Co.,
47-28 37th St., Long Island Citv 1, N. Y.

Line-Voltage Regulator
Tvpe 1570-A automatic line-voltage regulator is

useful wherever it is desirable to keep the line vol
tage constant. The 4-page bulletin contains oscillo-
grams, functional diagrams, and specifications chart.
General Radio Co., 275 Massachusetts Ave., Cam-
bridge 39, Mass.

Delay Lines
New Ilelidel delav lines are covered in data sheet

construction, specifications, and applications of these
variable, distributed-constant delav lines. Helipot
Corp., 916 Meridian Ave., S. Pasadena, Calif.

Condensed catalog
firm s line of high-power, unidirectional tvpe YAF
motors available in nine power ratings from 1 200
to l/40hp. The brochure also describes other tvpes of
unidirectional, synchronous, reversible, and geared-
head shaded-pole motors with ratings up to l/20hp.
Small Motors Div., Barber-Colman Co., 1200 Rock
St., Rockford, Ill.

Dus “Turbo Product Index” includes 44 pages of
specific information concerning wires and cables,
plastic tubing. coated tubing and sleeving,

markers. It includes much general
information, product performance data, specifications,
ordering information, and data on applications. Wil-
liam Brand & Co., Inc., Willimantic, Conn.

announcing
AN IMPORTANT

MINIATURE TOROID WINDING

We are pleased to announce that new
toroidal winding machines of our develop

production quantities. The following speci
fications can be met in two size categories:

Minimum inside wound diameter of 1/4 1 with a wire
capacity per unbroken winding of approximately 0.32

Minimum inside wound diameter of I ’ 32 with a
wire capacity per unbroken winding of approximately

Maximum wound width of 1/4 .

Minimum wire size nominally #50. We shall attempt to
wind finer wire to your specifications if you will supply
the wire for trial.

A small unwound sector is required at the present

Your inquiries are invited.

TIBBETTS LABORATORIES
Camden, Maine

CIRCLE ED-376 ON READER-SERVICE CARD FOR MORE INFORMATION

the most
widely used

Electronic
Supply Guide

1955 CATALOG

your guide to the world’s largest stocks of
ELECTRONIC SUPPLIES FOR INDUSTRY
Simplify and speed all your electronic supply pur
chases. Order from the world’s largest stocks of 
electron tubes (all types), test instruments, audio
equipment, electronic parts (transformers, capaci
tors, controls, etc.). Our expert Industrial supply
service saves you time, effort and money. Send to-
day for your free 1955 allied Catalog—the com-
píete up-to-date guide to the world’s largest stocks
of quality Electronic supplies for Industrial use.

CIRCLE ED-377 ON READER-SERVICE CARD FOR MORE INFORMATION
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Waveguide System 380
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Silicone Grease 381
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Knobs and Handles 382
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IMATION

383Bonding Wires

North & Valiev Sts.

384

385Booster Transmitter
TUBE LINE
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electronic design

maintain sharp cu 
throughout tube life

iMATION 

il ’955

William Brand & Co.
Willimantic, Conn.

The Model 400 differential transformer amplifier 
features a O-lOOOey flat response, 20ke carrier oscil
lator, better than 1% linearity, and high level scope 
output. This 2-color data sheet provides specifications, 
a block diagram, and operating principles. Daytronic 
Corp., 216 S. Main St., Dayton, Ohio.

Export: Royal National Company 
75 West St., New York 6, N Y 
Cable: NATVARNCO

FEATURES
• Metalized Graphite Anode

• Large Overload Capacity

• High Shock design

As always, Taylor is producing tubes of 
superior quality and outstanding perform
ance for industrial and commercial appli
cations. We invite your inquiry on stand
ard or special tube types.

WRITE FOR LITERATURE ON FULL XENON

Standard thermosetting plastic knobs and handles 
are described and illustrated in this catalog. Types 
included are instrument knobs, utensil handles and 
knobs, dual control knobs and dials, pointer and 
bar knobs, radio and general usage knobs. Kurz
Kasch, Inc., 1422 S. Broadway, Dayton 1, Ohio.

The new Taylor C6JA Xenon Thyratron 
has proved unusually dependable in in
dustrial power supply applications.
Taylor’s exclusive gold flow process grids

A 6-page brochure describes Dow Corning 41 grease, 
a silicone fluid-carbon black mixture designed for high 
temperature, slow speed bearings. Performance data 
is shown by illustrated case histories detailing savings 
in relubrication schedules, replacement, and main
ten an ace costs. Specifications and typical properties 
are also given. Dow Corning Corp., Midland, Mich.SMALL...BUT A “GIANT” FOR EFFICIENCY!

This 30-page illustrated report, “Report No. 1 — 
Experimental UHF Satellite (Booster) Transmitter”, 
describes an experimental installation of a u-h-f TV 
satellite near Waterbury, Conn. Complete technical 
details of the operation are given, as well as charts, 
graphs, and maps. Adler Communications Labora
tories, 1 LeFevre Lane, New Rochelle, N. Y.

»#*«•** 
operation

•
X resistance

• Mini”'um sU

Bulletin No. 54-102 contains information on bond
ing stranded conductors by induction heating. Newly 
developed plastic-insulated bonding wires can be 
consistently and satisfactorily bonded during the 
cutting and stripping process by induction heating.

A new catalog series covers the entire range of 
components in the double ridge waveguide system 
used in commercial air-borne weather penetration 
radar. The series provides detailed technical de
scriptions of each of the components comprising the 
system. Airtron, Inc., 1103 W. Elizabeth Ave., Dept. 
A, Linden, N. J.

|0U .régnants-
e Solid or IWj tpjcon eP0** 

includingour t-.üv sealed L 
w ’°"“* 

wrapped 
application- ___

responds to 
pressure from any angle

Lightweight, compact, rugged . . . CADET is Line
master's new “little giant" in foot switches. The 
slightest foot piessure on the actuating cap from any 
angle puts ¡he switch in operation qives the oper
ator better control o< »oik Heavy steel housing 
and indestructible plastic cop, only 3% diam- 
e»er, iyB' high with non-skid sponge rubber 

base ro assure perfect positioning al- $ _ 
W>ih heavy duty 6 <*■ rubber <ord. 4*

Let us quote on your special switch requirements.

LINEMASTER SWITCH CORP. ■ - *
130 Putnam Read • Woodstock, Conn. mH MH

CIRCLE ED-378 ON READER-SERVICE CARD FOR MORE INFORMATION

LINEMASTER

CADET
FOOT

SWITCH

ELECTRON PRODUCTS, INC

Write today 
for catalog 
and price list

announcing....
TRVLOR heavy-duty



6 Instruments in 1
without 

plug-ins!

BERKELEY Model 5571 Frequency Meter

Another BERKELEY first! Model 5571 offers for the first time the 
combined functions of six instruments in one compact, light weight 
unit —without plug-ins. Additional features include:

X. 0-42 me frequency meter 
(extendable to 515 me)

2. Frequency ratio meter

3. 0-1 me period meter

4. 1 p. sec to 10,000,000 sec time 
interval meter.

5. 0-2 me events-per-unit time 
meter.

6. 1 me counter

features
• Frequency range extendable to 

5 1 5 me
• Direct-coupled input amplifiers
• Direct connections to digital printer, 

digital-to-analog converter, dr data 
converters for IBM card punches, 
electric typewriters or telemetering 
systems

• Provision for external frequency 
standard input

• Coupling to WWV receiver
• Relay rack mounting if desired

CONDENSED SPECIFICATIONS
Frequency Meas. Range: 0 cycles to 42 me

Time Interval Meas. Range: 1 n sec. to 107 seconds
Period Meas. Range: 0 to 1 me (Period x 10, 0 to 100 kc)
Input Requirements: 0 1 v. peak to peak

Time Bases: Frequency: 0.000002 to 20 seconds, decade steps. Time Interval and 
Period Meas: 1 me to 1 cps, decade steps

Accuracy: ± 1 count of unknown (or time base) ± crystal stability
Crystal Stability: Temperature stabilized to 1 part in 107 (short term)

Display Time: 0.2 to 5 seconds
Power Requirements: 117 v. ± 10%, 50-60 cycles, 260 watts

Dimensions: 20%" W x 19" H x 16" D. Weight, 100 lbs.
Price: $1,650.00 (f.o.b. factory)

Available Now!
Write today for complete technical data and application information; please address Dept. D-4

BECKMAN INSTRUMENTS INC.
2200 WRIGHT AVE., RICHMOND 3, CALIF.

CONTROL SYSTEMS • COMPUTERS • COUNTERS • TEST INSTRUMENTS • NUCLEAR SCALERS

CIRCLE ED-387 ON READER-SERVICE CARD FOR MORE INFORMATION
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illustrations and

Thermistors, Bolometers
A variety of waveguide items

Power Supplies
Bulletin No. 55 is a 
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pound, 
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Control Unit
The Brown Electr-O-Vane Control 
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specifications of a variety of regulated 
power supplies. Features of these units 
include continuously variable output power, 
excellent regulation, no affect as the result 
of line or load variation, and low output 
impedance. Oregon Electronics, 2232 E. 
Burnside St., Portland 15. Oregon.

No. 10.20-6 describes the unit in detail 
and explains how it can be applied as a 
sensitive limit switch in weighing, posi
tioning, counting, and other motion-mea
suring devices. Industrial Div., Minneapo
lis-Honeywell Regulator Co., Wayne & 
Windrim Aves., Philadelphia 14, Pa.

trated and described in this 2-page bro
chure, including two types of thermistors, 
two bolometers, three types of frequency 
meters, and directional couplers, and ter
minations. Specifications, prices, applica
tion data, and similar information are pro
vided. Narda, 66 Main St., Mineola, N.Y.

A 4-page brochure describes this firms 
new line of electronic test instrumentation, 
including vacuum tube voltmeters, oscil
lators, square wave generators, resistance 
bridges, power supplies, wide band ampli
fiers, and various accessories. Ranges, 
characteristics, and other data are pro
vided. Shasta Div., Beckman Instruments. 
Inc., 1432 Nevin Ave., Richmond, Calif.

Bulletin No. PB-510 describes in 8 pages 
this company's line of cycling timers. Pro
gram timers, percentage timers, and pulse 
timers are illustrated and described in 
detail complete with time ranges and rat
ings available, wiring diagrams, and dimen
sion drawings, special housings, etc. R. W. 
Cramer Co., Centerbrook, Conn.

This firm's line of Blue Ribbon co Hec
tors are described and illustrated in < ata 
log No. R 1. These rack and panel coi nee- 
tors use a ribbon type contact and are 
available in pin polarization and hairier 
polarization. The catalog gives complete 
electrical data. American Phenolic Corp., 
1830 S. 54th Ave., Chicago 50, Ill.

A now catalog highlights the applica
tions of all purpose cushioned pads and 
blankets where shock, abrasion, marring, 
freezing, or dust presents a shipping or 
warehouse problem. Jet-Pak, Inc., 859-879 
Summer Ave., Newark. N. J.

Fractional hp adjustable speed drives 
are illustrated and described in these tech
nical data sheets. Dimensional drawings, 
interconnection diagrams, and operating 
requirements are given. Machinery Elec
trification, Inc., Northboro, Mass.

Steel Shelving 396
A new catalog features steel shelving, 

lockers, and other storage and maintenance 
equipment for industrial use. Precision 
Equipment Co., 3636 N. Milwaukee Ave..

This 24-page brochure describes over 125 
hysteresis and salient-pole induction syn
chronous motors. Performance curves and 
characteristics are given for single-, dual-. 
3-, and 5-speed hysteresis models for opera
tion at frequencies from 30 to 400cy. Elec
tric Indicator Co., Ine., Springdale, Conn.

duet ion 
letin. 1 
the typ 
nee red 
chines. 
St., Wa

Catalog No. 41 lists servo motors, motor 
tachometers, synchros, etc., as well as a 
new line of special transformers for use 
with grid-controlled rectifiers. Servo-Tek 
Products Co., Ine., 1086 Goffle Rd., Haw
thorne, N. J.
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Service Routines 399
Univac Service Routines”, for use by 

pi ¿rammers and designed to assist in the 
ac ial operation of the computer, are 
hr fly described in a “Techniques-Meth- 
od-Applications” brochure. The brochure 
covers various service routines and can 
sei ve as a training aid for programmers 
¡m<I operators. Electronic Computer Dept., 
Ih uiington Rand, Inc., 315 Fourth Ave.. 
New York 10, N. Y.

Atomic Models 400
The Courtaid atomic models, described 

in a 12-page leaflet, are designed for use 
in research and education. Characteristics 
of the various models are detailed and 
illustrations show applications. Griffin & 
Tat lock. Div. of Griffin & George Ltd.. 
Xivoe House, Ealing Rd., Alperton, Wem
bley, Middlesex, England.

High Vacuum Pumps 401
A 4-page, 2-color bulletin provides a com

prehensive view of this company’s line of 
high vacuum pumps. Bulletin No. V-54 
describes the constructions and operating 
characteristics of the single-stage, com- 
pound, and two-stage booster types. 
Kinney Mfg. Div., New York Air Brake 
Co.. 3529 Washington St., Boston, Mass.

Machinery Mounts 402
ITow mounting machinery can provide 

higher production output and lower pro- 
duetion costs is shown in this 8-page bul
letin. The bulletin also gives a summary of 
the types of mounts which have been engi
neered for applications on various ma
chines. Barry Control Inc., 1000 Pleasant 
St., Watertown, Mass.

Liquid Level Measurement 403
Bulletin No. 1161 includes a discussion 

"f 1 he basic principles of liquid level meas
urement, control, and transmission. Sys
tems are described in detail along with the 
applications, principles of operation, limi
tations, and advantages of each. Minne- 
ap< dis-Honey well Regulator Co., Industrial 
Div., Wayne & Windrim Aves., Philadel
phia 44, Pa.
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Interval Timers 404
Interval timers are the subject of this 

8-page bulletin, No. PB-210. The 2-color 
booklet features exploded views, complete 
descriptive and technical data, with wiring, 
dimension, and housing information. R. W. 
Cramer Co., Centerbrook, Conn.

TV Picture Tubes 405
The 2nd edition of the “CBS-Hytron 

Reference Guide for Television Picture 
Tubes” lists all magnetically deflected pic
ture tubes to date, monochrome or color, 
of all manufacturers. Basing diagrams and 
pertinent data for 242 tubes arc presented. 
CBS-Hytron. Danvers, Mass.

Ceramic Coating 406
Bulletin No. 155 contains complete data 

on Nicote, a metal-to-ceramic coating for 
use with both hard and soft solder. Ap
plication data and a complete property 
chart are given. Frenchtown Porcelain 
Co., 100 Muirhead Ave., Trenton 9, N. J.

Dynamotors 407
A condensed catalog of commercial, mili

tary, and mobile dynamotors contains in
formation on d-c to d-e power conversion 
as provided by these units. Sangamo 
Generators, Inc., 2110 Clear Lake Ave., 
Springfield, III.

Design Facilities 408
A 20-page illustrated booklet describes 

modern facilities for the design and pro
duction of precise electromechanical and 
electronic products. Facilities illustrated 
include electronic production, electrome
chanical, and electronic testing. Transitron, 
Inc., 154 Spring St., New York 12, N. Y.

Nickel Powder 409
Technical data sheets Nos. PMS-72 and 

73 list chemical and physical properties of 
two grades of electrolytic nickel powder, 
Plast-Nickel. Physical property and hy
drogen loss tests are by Metal Powder 
Association Standard Methods. Plastic 
Metals Div., National Radiator Co., Johns
town, Pa.



Export Dept: 
Pan-Mar Corp., 
1270 Broadway, 
New York 1, N.Y.

wwü/iïjuw

You can 
depend on

HERMETIC-SEAL 
RUGGEDIZED

DEPOSITED CARBON RESISTORS
Produced under the most exacting methods of quality 
control. Idéal for use in UHF equipment where only the 
optimum of quality may be tolerated.
Completely high temperature alloy solder sealed in newly 
developed envelope of non-hydroscopic ceramic. Rugged
ized for incorporation into “snap-in” clips. Production 
tested for resistance to thermal shock, salt-water im
mersion and humidity.
Three wattage ranges: DCSH-Vi, V2 watt; 
DCH-1, 1 watt; DCH-2, 2 watts.
• Resistance ranges to 200 megohms
• Temperature coefficient 140 PPM to 500 PPM per degree C
• Standard tolerance 1%
Meet MIL-R-10509-A Specification»

WRITE FOR BULLETIN No. R-27 M

DALE PRODUCTS, Inc.
1328 28th AVE., PHONE 2139 COLUMBUS, NEBRASKA, U.S.A. H

CIRCLE ED-410 ON READER-SERVICE CARD FOR MORE INFORMATION

Stability and Opportunity for

ELECTRONIC ENGINEERS
who want more room to grow

Top opportunities for achievement and recog
nition are open at FTL ... key unit of the 
world-wide, American-owned IT&T System. 
FTL’s long-range development program offers 
stability and security. Finest facilities — plus 
broad and generous employee benefits.

INTERESTING ASSIGNMENTS IN:
Radio Communication Systems • Electron Tibes 

Microwave Components • Electronic Countermeasures 
Air Navigation Systems • Missile Guidance 

Transistors and other Semiconductor Devices 
Rectifiers • Computers • Antennas 

Telephone and Wire Transmission Systems

SEND RESUME TO 
PERSONNEL MANAGER, 

BOX ED-4

Federal Telecommunication Laboratories 
A Division of INTERNATIONAL 

TELEPHONE AND TELEGRAPH CORPORATION 
500 Washington Avenu«, Nutley, N. J.

FTL'« famed 
Microwave Tower 

—28 minutes 
From N.Y. C.

CIRCLE ED-411 ON READER-SERVICE CARD FOR MORE INFORMATION
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A newy large sizey 
flat bedy 
versatile 

2-axis recorder...

AUTOGRAF
tradem ar k

MODEL

Curves are available for 
observation and labeling 

while they are being drawn.

The versatility and labor-saving convenien* e 
of the original portable Autograf have now 
been built into an instrument which handles 
standard 11" x 16^" graph papers. Model 2 
has the same scales and ranges as Model 1 
(0-5 millivolts to 0-100 volts each axis); same 
speed (full scale X and Y in one second); 
same input impedance (200,000 ohms per 
volt). In addition, depressed zgro available 
each axis, larger re- 
cording area (twice as 
big), flat bed, easy- W J 
reading design.
THE AUTOGRAF
MODEL 1 .

general purpose 8Vi" * * J
x 11" X-Y recorder— V
is doing duty in hundreds of laboratory appli
cations: chemical, electrical, electronic, wind 
tunnel, computer...And on production lines: 
measuring motors, filters, tubes, transistors, 
airfoils, amplifiers, rectifiers, magnetic cir
cuits and materials, nuclear devices, etc....

2

BOTH AUTOGRAF

MODELS ARE OUTSTANDING 

FOR THEIR VERSATILITY

HEW MODEL 20 SERIES

DC VOLTMETER

AUTOGRAF
CURVE FOLLOWER 

plots or reeds out Y vs, 
X. Either Model 1 or 
Model 2 can be fur
nished as a recorder/ 
curve follower.

AUTOGRAF
POINT PLOTTER

Models 1 and 2 may be 
fitted for point plotting 
from keyboard or other 
digital sources.

A new high accuracy, 
easy-to-read, multi
range servo-voltmeter 
with fast response. 
Scales 0-3 millivolts to 
0-300 volts. Zero left or 
zero center. Designed 
for indication, control, 
or analog to digital 
conversion.

Bulletins describing these instruments 
are available, and we will be glad to 
send you the ones yott want. Write...

F. L. MOSELEY CO., 409 North Fair Oaks Avenue, Pasadena 3, California
CIRCLE ED-412 ON READER-SERVICE CARD FOR MORE INFORMATION
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Cable Catalog 413
Catalog No. AVI contains 34 pages of 

cable illustrations and descriptions and in
cludes the following information : jackets, 
conductors and dielectric data, attenuation, 
and power ratings, a complete listing of 
military RG/U nomenclature, cable/con- 
nector selector chart. American Phenolic 
Corp., 1830 S. 54th Ave., Chicago 50, Ill.

Furnace Pressure Controller 415
Bulletin No. 7404 describes the Honey

well indicating furnace pressure controller 
and its uses. Exploded views and connec
tion diagrams illustrate principles and ap
plications. Minneapolis-Honeywell Regu
lator Co., Industrial Div., Wayne & Wind
rim Aves., Philadelphia 44, Pa.

Automatic Ratio Relay 416 I

Bulletin No. 8410 describes an automatic 
ratio relay which received pneumatic input 
signals from two sources and transmits an I 
output signal which is proportional to one I 
of the inputs. This relay is useful in ratio 
control, cascade control, pneumatic comput- I 
ing systems, etc. Minneapolis-Honeywell 
Regulator Co., Industrial Div., Wayne & 
Windrim Aves., Philadelphia 44, Pa.
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Dynamotors 417
This company’s line of dynamotor power 

supplies is described in catalog No. 155. 
Performance charts, brush life character
istics, and other engineering data are pro
vided. Carter Motor Co., 2644 N. Maple
wood Ave., Chicago 47, Ill.

Const
The 
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from 
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Photo* 
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Colloidal Graphite 414 Vibration Control 418
Bulletin No. 433 contains information, 

photographs, and charts pertaining to col
loidal graphite applications in electronics. 
Acheson Colloids Co., Div. of Acheson 
Industries. Inc., Port Huron, Mich.

Revised 12-page Bulletin No. 616 con
tains basic information on vibration, charts, 
and data on standard and special perfor
mance vibration isolators. MB Mfg. Co., 
Inc., 1060 State St., New Haven 11, Conn.

Test
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humid 
chamb 
given. 
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Machlett ML-6420 & ML-6421

Rugged Coaxial Terminal Triodes for 5-1 OkW Equipments

Machlett Laboratories offers the de
signer the ML-6420 and ML-6421 coaxial 
terminal triodes, employing thoriated- 
tungsten filaments, for industrial and 
broadcast equipments of 5-10kW power 
output.

As replacements for type 5666 and 
5667, respectively, the new triodes pro
vide improved performance ratings, safety 
margins and strength. New thoriated 
tungsten filaments greatly reduce power 
requirements while offering life increases 
to 100%. Plate and grid current ratings 
increased by better than 10% ; terminal 
inductances very low; high transconduc
tance characteristics assure stable opera
tion, low grid drive and high efficiency.

ML-6420 uses standard Machlett water 
jacket and is rated for 20kW input, 12.5 
kW anode dissipation. ML-6421 employs 
unique aluminum radiator to reduce 
weight to 13 pounds, as compared to 40
pounds for conventional type; ML-6421 is rated for 20kW input, lOkW 
anode dissipation. Full ratings on both tubes to 30mc; reduced ratings 
to 90mc.

Machlett Laboratories, Inc., 1063 Hope Street, Springdale, Connecticut
CIRCLE ED-419 ON READER-SERVICE CARD FOR MORE INFORMATION



I Punched-Card Methods 420

How to get more from punched-card 
I methods is described in a 6-page illustrated 
I fdder. In chart form, this firm’s line of 
L punched card machines is listed showing 

tli 'ir use. An illustration and description 
is given for each of the 25 machines. 
Remington Rand Inc., 315 Fourth Ave.. 
New York 10, N. Y.

Miniature Components 423
Two sizes of small adjustable inductors 

and a series of i-f transformers of similar 
design are cataloged in leaflet No. V1-1154. 
The units are described with complete ap
plication design data including dimen
sioned drawings and performance curves. 
Levinthal Electronic Products, Inc., 2758 
Fair Oaks Ave., Redwood City, Calif.

Construction Method 421 Precision Ceramics 424

417
power 
. 155. 
•acter- 
e pro- 
Japle-

| The new “universal slotted angle system” 
for simplified construction of anything 
from workbenches to warehouses is ex
plained and illustrated in this bulletin.

। Photographs of sample installations are 
given.- Flowstrut Corp., 141 E. 44th St., 
New York 13, N. Y.

Precision ceramics is the subject of a 
4-page bulletin. Production methods and 
techniques for manufacturing ceramic 
parts and metallized ceramic assemblies 
are illustrated. Drawings of typical parts 
show the high degree of precision attained. 
Stupakoff Ceramic & Mfg. Co., Latrobe. Pa.

418
5 con- 
jharts, 
terfor- 
r Co., 
Conn.

Test Chambers 422 Soldering Fluxes 425
Two data sheets describe this firm’s 

humidity chamber and low temperature 
chamber. Specifications and features are 
given. Environmental Equipment Corp., 
369 Linden St., Brooklyn 27, N. Y.

This 4-page bulletin describes and illus
trates soldering pastes, fluid fluxes, and 
soldering'salts and paints. Characteristics 
of each type are outlined. M. W. Dunton 
Co., 7 Goff St., Providence 3, R.I.

YOU CAN PROFIT
with the BEAD CHAIN 

ECONOMICAL 
MULTI-SWAGE 

UMIi METHOD

this 
FREE 
catalog 
can help 
you to...

F

LOWER PRODUCTION COSTS 
on Tiny Metal Tubular Parts 
Bead Chain's exclusive multi-swage method automatically 
swages almost any type of tiny metal tubular part from 
flat stock into precision forms with positive, tight seams. 
High-volume production can be delivered speedily and at 
far less cost than with conventional methods of manufac
ture! Parts can be beaded, grooved, shouldered and made of 
almost any metal. Diameters up to Ya", lengths to IV2".

WRITE
TODAY!

THE BEAD CHAIN 

MANUFACTURING CO.

58 Mountain Grove St., Bridgeport, Conn.

CIRCLE ED-426 ON READER-SERVICE CARD FOR MORE INFORMATION
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Now...

Supramica

World’s largest manufacturer 
of glass-bonded mica

J MYCALEX 
CORPORATION 
OF AMERICA

Supramica
555 _

SINCE 1919^^ 

kale*.
INSULATOW\

For complete data on this 
remarkable basic material write:

The characteristics that have made Mycalex« glass-bonded mica world- 
famous are found, too. in the new Supramica formulations

Superior 
sr 

grades off
glass-bonded

mica

From Mycalex Corporation of America come two new grades of glass-bonded 
mica that increase temperature endurance nearly 300 degrees!

Supramica 
500

For fired silver paste printed circuits and thermal endur 
ance applications Supramica 500 in sheet or rod form 
with minimum distortion under no load at 1000°F

Supramica
555

For electronic applications precision-molded Supramica 
555 with minimum distortion under no load at 950 F

EXECUTIVE

30 ROCKEFEL

NEW YORK

OFFICES

LER PLAZA

20. N Y

Total and permanent dimensional 

Low electrical loss 

High dielectric strength!

Resistance to radiation 

Impervious to water, oil and orga 

Unequaled arc resistance

stability

nic solv ents

Mycalex Corporation of America 
General offices and plant, Dept. 123 
Clifton Boulevard, Clifton, New Jersey

CIRCE ED-427 ON READER-SERVICE CARD FOR MORE INFORMATION



E-X-T-E-N-D THE RANGE OF
your frequency standard

vhf-uhf
(20 to 1000 me.)

%

microwave
(500 to 12,500 me.)

MODEL AM-1

Measures and generates 20 to 
1000 me. Accuracy and stability 

as good as 1 part in 10 7 
may be realized with proper 
driving source and auxiliary 

measuring equipment.

MODEL FM-4

Measures and generates UHF 
through X bands. Extended 
frequency range possible.

. Requires 500-1000 me. driving 
source. Contributes no error in 
accuracy and stability. When 
used with AM-1, accuracies 
of I part in 10 7 may be obtained.

For complete information and specifications 
contact your nearest Gertsch representative or

GERTSCH GERTSCH PRODUCTS INC 
11846 Mississippi Ave 
Los Angeles 25. Calif

CIRCLE ED-428 ON READER-SERVICE CARD FOR MORE INFORMATION

OTHER POPULAR 
ILLINOIS TYPES ■ HERMETICALLY SEALED 

STEATITE CAPACITORS

IHC

UMS

UMP

UMC

UMT

LN
FAMOUS FOR

CERAMIC CASED PAPER CAPACITORS
Non-inductively wound, oil impregnated and her

metically sealed in steatite cases for those “tough” 
applications. Wide temperature range —55° to 
+ 85°. Thermoset end seals will not soften or flow 
with soldering, or at any conceivable operating 
temperature. Accurate capacity, when required, or 
commercial tolerance ±20%.

Specify ’’STE-TITE” ITC Capacitors, the new
est in the famous ILLINOIS line of “Time Tested 
Quality”.

WRITE FOR SPEC SHEET
EXPORT 

1 5 Moore Street 
New York 4. N.Y. 

Cable "Minthorne"

ILLINOIS CONDENSER COMPANY
1616 N. THROOP STREET CHICAGO 22, ILLINOIS

CIRCLE ED-429 ON READER-SERVICE CARD FOR MORE INFORMATION
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Research Facilities 430
Brochure No. R-14 explains this firm's 

organization and facilities for basic, ap
plied, and development research in servo
mechanisms, radar, sonar, guided missiles, 
and electronic instrumentation. Examples 
of research and development work are 
described and illustrated, Cook Research 
Laboratories, Div. of Cook Electric Co., 
2700 Southport Ave., Chicago 14, Ill.

Industrial TV Equipment 431
Catalog No. E.51 describes the ITV-6 

industrial TV equipment made by this com
pany. Features, applications, and construc
tion details are given. Specifications are 
listed. Radio Corp, of America, Engineering 
Products Div., Bldg. 15-1, Camden 2, N. J.

Programmer Thermometers 433
Specification sheet No. 602 describe^ in. 

ternal cam programmer thermonn crs 
which are designed to maintain a definite 
relationship between temperature uul 
time. Minneapolis - Honeywell Regulator 
Co., Industrial Div., Wayne & Wind rim I 
Aves., Philadelphia 44, Pa.

J
Potentiometers 434

Bulletins No. D54-1 and D54-A describe 
this company’s types 2134-35 and 2234-35 
potentiometers. Specifications, design fea
tures, and applications are explained. Mar- 
kite Corp., 155 Waverly Pl., New York 14, 
N. Y.
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Technical Ceramics 432
Magnetic Amplifiers 435

Bulletin No. 551 supplies the latest in
formation on the mechanical and electrical 
properties of AlSiMag technical ceramics. 
Graphs show thermal expansion and di
electric strength. American Lava Corp., 
Chattanooga 5, Tenn.

Magnetic amplifiers for positioning ser
vos, motor and speed controls, and other 
precision control applications are described 
and illustrated in a 2-color brochure. 
Graphs of typical transfer characteristics 
are included. Keystone Products Co., 904 
23rd St.. Union City 2, N. J.

Rotor
A m 

cations 
limit s 
instalk 
Gem co 
Det roil

DELAY 
LINES
custom-made*

Custom-made to precise specifications, this new, 
compact decade pulse forming network (Model 
#21-19) provides pulse formations from .25 usee, 
to 2.0 usee, in width by means of three miniature 
toggle switches. Embedded in epoxy resin and 
hermetically sealed, the entire assembly comes in 
a dust-proof case and is finished in accordance with 
MIL-T-945A Salt Spray & Humidity Conditions.

Brochure Available Upon Request

CORPORATION
534 Bergen Blvd., Palisades Park, New Jersey

CIRCLE ED-436 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Micro Socket Screws 437 Radar Components 440133
; in

fers 
inite

•I nd

at or
ìrim I

*

i34 :
‘ribe 

4-35 
fea-

flar-

H4,

< -t and head cap screws of alloy steel 
a; stainless steel are described in a 4- 
p; brochure. Charts show dimensions, 
th ads, per inch, diameter, and weight per 
10« Dimension drawings and illustrations 
are given. Unbrako Socket Screw Div., 
Standard Pressed Steel Co., Jenkintown, Pa.

Meters 438
A 4-page, 2-color bulletin gives features, 

technical specifications, and schematic 
drawings on a new meter series available 
in sealed or ruggedized models. Electronic 
Sales Div., De-Jur-Amsco Corp., 45-01 
Northern Blvd., Long Island City 1, N. Y.

An 8-page bulletin shows radar antennas, 
mounts, components, and accessories for use 
with land and ship-based radar systems. 
Photographs of complete antennas and 
mounts and accessories and components are 
included. General Electric Co.. Apparatus 
Sales Div., Schenectady 5, N. Y.

Stack Switches 441
Three typical stack switch assemblies are 

illustrated in Catalog Supplement No. S- 
520. The bulletin contains detailed draw
ings with complete information for de
signers' drawings and for requesting prices. 
Switchcraft, Inc., 1328 N. Halstead St., 
Chicago 22, Ill.

135
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904

Rotary Limit Switch 439
A new technical brochure details appli

cations and construction features of rotary 
limit switches. Specifications, prices, and 
installation dimensions are also given. 
Gemco Electric Co., 25681 W. 8 Mile Rd., 
Detroit 19, Mich.

Have you returned your subscription 
renewal and qualification form?

See Page 96

EXACTLY your type and size 
in Spira! Wound PAPER TUBES

WRITE ON COMPANY 

LETTERHEAD FOR 

STOCK ARBOR LIST

OF OVER 2000 SIZES

SQUARE, RECTANGULAR, ROUND
Standard-type PARAMOUNT paper tubes used 
for millions of coil forms and other applica
tions. Hi-Dielectric. Hi-Strength. Kraft, Fish 
Paper, Red Rope, Acetate, or any combination 
wound on automatic machines. Any size from 
Vi" to 30* long, from .450" to 25* I.P. Pro
duced from ^ide range of stock arbors or 
specially engineered for you.

NEW "PARAFORMED” TUBES 
SQUARE OR RECTANGULAR

Entirely new technique in tube making de
veloped and perfected by PARAMOUNT. 
Perfectly flat side walls, sharp square inside 
corners, and very small radius on the four out
side corners. Spiral wound, not die formed. 
No sharp outside edges to cut wire. No need 
for wedges to tighten winding on laminated 
core. Full rigidity and physical strength. Per
mits winding coils to closer tolerances. Allows 
faster automatic stacking of coils. Approved 
and used by leading manufacturers. No extra cost!

PARAMOUNT
PAPER TUBE CORP.

608 LAFAYETTE ST., FORT WAYNE, IND.
Standard af the Ceil Winding Industry for Over 20 Years

CIRCLE ED-442 ON READER-SERVICE CARD FOR MORE INFORMATION
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STATE

300,197,234 operations without 
a miss! G-E miniature relays 

are service-proved
Ideal for radar, aircraft computers, guided missiles and other defense 
and industrial applications, General Electric Hermetically Sealed 
Miniature Relays are designed for top reliability of operation.
Over 300,000,000 operations without a miss is the record of several 
G-E Miniature Relays in an actual application. One relay was checked 
after its 200 millionth operation—revealing only a 2 to 3 mil wear 
between armature tail piece and contact lifter. The G-E Miniature 
Relay met all factory tests at that point and could have been shipped 
as a new unit.
Successful results from this and other applications, plus results of 
extensive load-life tests assure you that G-E will aid in the selection 
of the relay best suited for your own application.

FOR MORE INFORMATION, SEND IN THIS COUPON FOR

□ A: High Speed Relay—Bulletin GEA-6212
□ B: Miniature Relay—Bulletin GEA-6213
□ C: Subminiature Relay—Bulletin GEA-6211

Section B 792-1, General Electric Company, 
Schenectady 5, New York.

NAME TITLE

COMPANY

ADDRESS

CITY

CIRCLE ED-443 ON READER-SERVICE CARD FOR MORE INFORMATION
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SUPERSEDES100 1000 MC 
. SLOTTED SECTIONS/

LOW IN COST

• READS VSWR 
AND REFLECTION 
COEFFICIENT 
ANGLE DIRECTLY

SMALL AND 
COMPACT

SPECIFICATIONS

Frequency Range: 
100 to 1000 mc/s

Residual VSWR:
Less than 1.05

Accuracy of Reflection
Coefficient Angle:

Better than —5*

Characteristic Impedance: 
50 ohms

Output Terminals:
Type N jack. 

Other interchangeable 
connectors

Min. Input Signal:
Approx. 1 volt 

at 100 mc/s, 
0.1 volt at 1000 mc/s

Dimensions:
8" I. x 5" w. x 5%" h.

Weight: 4ya lb$.

202 TILLARY STREET —“
BROOKLYN 1, N.Y. P

Telephone: |
Ulster 2-6800 .

The PRD Type 219 
Standing Wave Detector is the 

small package, low cost solution for 
making measurements easily and accurately in 
the 100 to 1000 mc/s region. By connecting the 
output to a VSWR indicator, such as the PRD 
Type 277, VSWR may be read directly on the 
indicator meter. No special detection equip
ment is required. The reflection coefficient 
angle is easily determined merely by rotating 
the top drum dial to a minimum indication on 
the meter and reading the angle on the dial 
directly in electrical degrees. No calculations 
are required. The probe and crystal detector are 
self-contained.
Usually it is more convenient to work with 
VSWR and reflection coefficient angle directly 
instead of with other components of the mea
sured impedance. When other quantities are also 
of interest, they can easily be read from a con
ventional impedance chart. Only $475 f.o.b. 
N.Y. Write for PRD Reports, Vol. 3, No. 2, and 
for 1955 catalog.

RES EARCH
& DEVELOPMENT CO • INC

Midwest Sales Office:
1 SO. NORTHWEST HWY., PARK RIDGE, ILL.-TAIcot 3-3174 

Western Sales Office:
741 Mi NO. SEWARD ST.. HOLLYWOOD 38, CAL.-HO 5-5287

CIRCLE ED-478 ON READER-SERVICE CARD FOR MORE INFORMATION



Patents ...
By John Montstream

Indoor Television Antenna . . . Patent 
No. 2,682,608. E. O'E. Johnson. (Assigned 
to Radio (1orp. of. America, New York, 
N. Y.)

An indoor antenna for television re
ceivers lias many advantages if it can be 
made efficient and provide satisfactory re
ception over the channels available. An 
indoor antenna adjacent to the receiver 
is not troubled by the many antennas 
erected on the roofs of multiple dwellings. 
Also a television antenna above the roof 
does not improve the esthetic appearance 
of a single dwelling. The indoor antenna 
of the patent furthermore does not have 
an installation cost since it can be placed 
upon the receiver cabinet or at any other 
convenient adjacent location or be mounted 
within the cabinet. It is shown below in 
Fig. 1.

The antenna uses an insulating tube (13) 
about 2-3/4" in diameter and 33" long 
upon which is wound a length of flat ribbon 
transmission line (11 and 12). Jhe line 
is insulated with a polyethylene coating. 
This is a well known commercial trans
mission line. It must be about 100" long 
Io provide about 300 ohms. From the mid
point the line is wound helically and in 

opposite directions around the tube. The 
extreme ends of the line are connected 
together in the manner of a folded dipole. 
At the midpoint one of the conductors is 
severed and each severed end is connected 
with one of the wires of a transmission line 
(,15) leading to a transducer. The antenna 
so constructed is a dipole.

The helical windings of lines 11 and 12 
are wound with varying spacing between 
adjacent turns in order to tune the an
tenna. With the spacing increasing toward 
the center of the antenna, a larger signal 
is received in the lower frequencies. With 
the windings concentrated at the ends of 
the antenna, a larger signal of the higher 
frequencies is received. Usually for each 
installation there is one spacing arrange
ment which gives good reception for all 
channels being broadcast in the area. Once 
the windings have been adjusted they may 
remain in such adjusted position and are 
secured in place by tape or other means. 
The spacing between turns does not im
prove appreciably the signal response since 
the length of the antenna is the factor 
which affects the strength of the received 
signal. The spacing, however, does change 
the impedance characteristic. The table ad-
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- ,nt to the figure gives some satisfactory 
x ing for the winding. The spacing of 
\ 2 gives a generally wider frequency
i »onse.

he antenna has a directive reception 
cl racteristie of a figure 8 pattern, so 
th by turning it by hand, maximum re- 
sp ise may be secured from any one sta- 
ti<in. The patent also describes some vari- 
jitioiis that may be made in the construc
tion. but its essential features are as have 
bet n described.
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Deflection System . . . Patent No. 2,681,- 
426. Kurt Schlesinger. (Assigned to Mo
torola, Inc., Chicago, III.)
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In earlier patents Nos. 2,617,076 and 
2.617,077 granted to the patentee, cathode- 
ray tube beam-deflection systems are de
scribed that provide simultaneously two 
electrostatic fields at right angles to each 
other for deflection of the beam. The elec
trodes surrounding the beam producing 
these fields are interleaved with each other 
in such fashion that interaction between 
the electrodes is reduced, to a minimum. 
The new cathode-ray tube, illustrated in 
Fig. 2, shows an improved form of elec
trode arrangement for this type of beam 
deflection which has better beam deflection 
sensitivity and less distortion than the 
forms described in the earlier patents.-

The cathode-ray tube (10) is of usual 
construction with an electron gun (12) 
and a beam deflection system of tubular 
form in front of the gun through which 
the beam passes and is deflected by the 
existing field. The anodes preferably pro

vided are a second anode (14) on the inner 
wall of the tube that carries a potential at 
or lower than the maximum voltage on the 
deflecting electrodes of the deflection sys
tem and an ultor anode (75) also on the 
inner wall of the tube and spaced from the 
second anode.

The electrodes of the deflection system 
are of herringbone form, that is a continu
ous ribbon extending longitudinally with 
circumferentially extending points. There 
are four such electrodes disposed around 
the beam and spaced 90° apart with the 
points of one electrode interleaved with 
but spaced from the electrodes on each 
side. The electrode form may vary consid
erably from that illustrated. One alternate 
form being generally a series of connected 
and alternately directed cone-shaped fig
ures with rounded cone sides and another 
form being interlaced helices. The deflec 
tion system may be cylindrical, square, 
rectangular, conical, or rhomboid in form.

An electron beam moving through the 
deflection system adjacent to the electrodes 
is alternately deflected and attracted as it 
passes from the field of an interleaved 
portion of one electrode to the field of the 
interleaved portion of the adjacent elec
trode. The amplitude of the deflection is 
dependent upon the distance of the elec
tron beam from the electrode so that when 
the beam passes through the deflection 
system spaced from the electrode it passes 
through fields that tend to merge into a 
relatively uniform field. With electrodes as 
described, a deflection system of greater 
sensitivity is secured with less distortion.

1955

Eg. 2. This cathode
ray tube has electro- 
staric deflection fields 
at right angles to each 
c^her.
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re mac ASSOCIATES
Manufacturers of Precision Mechanical 
and Optical Instruments
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DEKAPACITOR

PRECISION DECADE CAPACITOR
Capacitance range: 0 to 1 microfarad in 1000 steps • Teflon 
dielectric • Accuracy: ’ 1% • Exceptional stability • Low 
dissipation »actor • New, easy reading DEKADIAL • For com 
puter circuits, A-C analyzer boards, etc. • Model DK30, $195.

4312 S. E. STARK STREET PORTLAND 15, OREGON

Nationwide Re presentati

CIRCLE ED-480 ON READER-SERVICE CARD FOR MORE INFORMATION

HANDLE HIGH VOLTAGES 
AT MODERATE POWER . . .

RESISTANCE VALUES TO 
1 MILLION MEGOHMS

RPC’s High Voltage Resistors are stable, compact units, with 
minimum aging and humidity effects. TYPE B, from 1 to 6!4 
inches long, can be mounted on a panel and assembled to form 
tapped or matched pairs. TYPE D, from 6^ to 18 inches long, 

can be supplied with silver bands, termi
nal lugs or ferrules.
For special assemblies, Corona problems or 
special sizes, free consultation is available.

Resistance Products Co.
914 South 13th St. * Harrisburg, Penna.

Makers of Resistors — High Megohm, High Voltage, High frequency, Precision Wirt Wound.

CIRCLE ED-481 ON READER-SERVICE CARD FOR MORE INFORMATION
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Electric Timer . . . Patent No. 2,679,021. 
E. C. Hartwig and R. F. Barrell. (Assigned 
to Westinghouse Electric Corp., E. Pitts
burgh, Pa.)

Timing circuits for precision control of 
the magnitude of current impulses in weld
ing machines are known. Such circuits 
are complex and require the use of expen
sive components. They are, therefore, un
suited as a practical consideration for a 
bench welder, which is an inexpensive form 
of welding device. A timing circuit that 
is simple enough for bench welders yet 
effective and precise in its operation is 
set forth in the patent.

The welding device includes the elec
trodes (11) that receive current from the 
secondary winding (13) of transformer 3. 
The primary winding of the transformer 
is connected with power terminals through 
parallel-connected power thyratrons 5 and 
7 which are controlled by the timer circuit 
to fire at a precise time in relation to the 
supply voltage. Normally the power thyra
trons are rendered non-conducting by the 

biasing voltage on their respective coi nol 
grids 61 and 65 which is supplied thr«. tgh 
secondary windings 59 and 69, respecti -ly, 
of transformer 21. When the control cir
cuit renders power thyratron 7 conduc ive, 
condenser 67 becomes positively chained 
through potentiometer 73 and rectifiei 75 
to swing the control grid (65) of power 
thyratron 5 positive. This tube fires and 
continues to conduct on negative half waves 
of the power supply so long as thyratron 7 
is conducting. In other words, conduction 
of the second thyratron is controlled by 
conduction through the first.

The control circuit for firing the power 
thyratrons comprises a normally non-con
ducting starting tube (15) and a normally 
conducting control tube (17). A time con
stant circuit (76"> connects the plate (23) 
of the starting tube with Ihe control grid 
(31) of control tube 17 so that as long as 
tube 15 is non-conducting, a positive po
tential exists on the control grid of tube 17 
and it conducts on positive half waves of 
the anode potential. With tube 17 con-
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dueling, condenser 83 of a time constant 
(<ir lit (51) is charged, which maintains 
a .¡sing voltage on control grid 61 of 
p0\ r thyratron 7. So long as thyratron 7 
is ii-conducting, it maintains a bias on 
coi ol grid 65 of power thyratron 5.

1 e thyratrons are fired by closing 
Swi h 45, which connects a phase-shift cir- 
cui> including capacitor 43 and resistor 37 
into the control grid circuit of starting 
tub< 15. This tube becomes conducting 
during a part of the positive wave. As 
explained, control tube 17 then becomes 
non conducting and this action initiates 
conduction through the power thyratrons. 
A welding current is then supplied between 
the welding electrodes (11). With the start
ing tube non-conductive, condenser 25 of 
time constant circuit 76 begins to discharge 
and after a predetermined time it reestab
lishes a biasing potential on the control 
grid of control tube 17. This tube then 
begins to conduct, which biases the control 
grid of power thyratron 7 to non-conduc- 
tion. This action in turn renders power 
thyratron 5 non-conducting. The starting 
switch then may be released for a repeat 
cycle of operation.

Tbe control circuit described gives pre
cise timing of the welding operation. In 
addition the control circuit uses but two 
tubes (15 and 17) and other inexpensive 
components which makes the circuit suit
able for the bench type of welders.

Series Resonant High Voltage Supply 
. . . Patent No. 2,680,830. Peter G. Sulzer. 
(Assigned to the United States, as repre
sented by the Secretary of Commerce, 
Washington, D. C.)

An oscillator-type, direct-current high 
voltage supply source is used in oscillo- 
"(•opes and television receivers because it 
'loes not require large and heavy compo
nents. The oscillator-type voltage supply 
source as presently used includes a trans
former that usually require special design, 
and hence is not readily available in com
mercial channels in sizes suitable for such 
service. The oscillator-type high-voltage 
supply shown in Fig. 4 does not require a 
higb-frequency transformer and has a fur- 
thei advantage in that it uses circuit com
pon nts which are readily available. It 
pio1 ides both a high negative voltage 
source and a high positive voltage source.

his circuit, essentially a Colpitts oscil- 
h 11 r, except that the value of capacity for 

1 adenser 18 is comparable to the react
ELECTRONIC DESIGN • April 1955

ance of inductor 17. More precisely, in or
der for the circuit to oscillate, the value 
of the capacitive reactance of condensers 
19 and 21 in series must equal the value of 
the inductive reactance of condenser 18 
and inductance 17 in series. A diode (22^ 
has its filament connected in series betw’een

Fig. 4. This high-volt
age supply does not re
quire a high-frequency 
transformer.

condenser 18 and the inductor 17 so that 
the oscillatory voltage in the series reso
nant circuit provides the diode heater cur
rent. When the filament is negative on a 
negative swing of the resonant circuit, cur
rent flows to the plate and charges capaci
tor 26 negatively to provide a negative 
potential at the output terminal indicated 
by the arrow head. Condenser 26a, which 
is connected between one end of inductor 
17 and ground, is charged positively on 
positive swings and provides a positive vol
tage at the A-HV/2 terminal. If the two 
condensers 26 and 26a are of the same 
value, the voltage divides equally between 
them to provide equal voltages in the out
put of the circuit.

A circuit for negative voltage solely may 
be provided by removing condenser 26a 
and grounding that end of inductor 17. A 
circuit for positive voltage only will be 
secured by directly grounding the anode 
of the diode. In each of these circuits, the 
voltage would be twice the value or equal 
to JIV of that secured at either of the 
output terminals of the circuit of Fig. 4.

The patent illustrates other circuits 
which are modifications of that illustrated 
by means of which the voltage output may 
be doubled.
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XMTZ1X.3D

SMALL IN SIZE
Weight—Vi oz.

TYPE TP

8XHMCX-OO»

precision

whisker-wire 

welded directly 

to lead or stud

precision stored-energy welding

WELDMATIC MODEL 1015 welds molybdenum, tungsten, 

gold, iridium-platinum, or other fine wire to Oumet, 

Kovar, steel, etc Diameters 0 0003 to 0.060 inch 

welded easily without oxidation or annealing.

WELDIVIATIC

I i í . ■ < . ;

UNITEK CORPORATION -
260 North Halstead • Pasadena 8, California

■1 j • ■ . r ........ I ■—i—

Wrife for Complete Technical Information 
on Stored Energy Welding

CIRCLE ED-482 ON READER-SERVICE CARD FOR MORE INFORMATION

encapsulated

PULSE TRANSFORMERS 
wound to your requirements

TYPE TE

Write for Bulletin 166 E 
for additional informa
tion and specifications.

SMALL IN PRICE

ECmiTROl
ENGINEERING COMPANY 

2751 N 4th St Philadelphia 33. Pa

CIRCLE ED-483 ON READER-SERVICE CARD FOR MORE INFORMATION



tially rectangular discharge opening maintained 
under reduced pressure by mechanical pumps. The 
higher vacuum is obtained by a fast-moving, con
tinuously recycled, vapor-stream introduced from 
boilers through elongated tubular vapor jets.

AEC Patents For Industry
electronic

prop:
IVI AG NAVOX

IRBORRTORIÍS

0

rent 
and

For Multi-Contact Ptug-in
• Maximum Strength
• Dependable Electrical Parlor, 

mance
• Minimum of Space
• Available 5 to 75 contact*

r. '
Ilici Ih

For use on rack and panel type 
equipment in communication 
and power circuits.
U. S. C. heavy duty multi-con
tact connectors offer
• Maximum number of heavy 

current contacts
• Mechanical and electrical de

pendability of operation in a 
minimum of space.

• available 7 to 34 contacts

UrCR-18
U. S. C. Printed Card Recep
tacles offer
• Channef Strength and Snap- 

in Contacts
■ Dependability of operation 

over range of printed card 
thickness

• Available • Single and double 
Row, Wire Solder and Wire 
Wrap - From 6 to 44 contacts

exceptionally high insulation

applied

physicists
wanted to work in basic research and 
development for commercial and 
military applications.
You will find 
unusual opportunities
for rapid 
advancement 
and professional 
growth as part of a
team of recognized scientists 
and engineers.

HiStARCH

X 
0

Advance pulse circuits 
Digital system testing 
Magnetic core techniques 
Data conversion systems 
Electronic packaging 
Logical design 
Semi-conductor circuits 
Materials research

Additional patents owned by the Gov
ernment and held by the Atomic Energy 
Commission have been made available for 
licensing on a non-exclusive, royalty free 
basis. Applicants should apply to the 
Chief, Patent Branch, Office of the Gen
eral Counsel, U. S. Atomic Energy Com
mission, Washington 25, D. C. Of the 21 
patents released, the following ones are 
particularly interesting to electronic de
sign and development engineers.

High-Voltage Bushing (Patent No. 2,692,297); 
II. M. Owren,, inventor. An improved high-voltage 
bushing for use in connection with the isolation 
of either large a-c or d-c voltages is described. Its 
advantages, including decreased size, are obtained 
by a combination of insulations particularly 
adapted for a-c and d-c voltages, by the elon
gation of the voltage creep path and by expansion 
of the areas having potential differences between 
them.

Loan 

ent 
acqn 
posit 
tiou 
trail: 
end,

CIRCLE ED-484 ON READER-SERVICE CARD FOR MORE INFORMATION

ABOVE ALL U. S. C. CONNECTORS

?

signed to meet individual requirements.

Catalog available

CIRCLE ED-486 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-485 ON READER-SERVICE CARD FOR MORE INFORMATION
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use
HEAVY DUTY CONNECTORS MINIATURE CONNECTORS

Orer WOO types availao'e

nn

PRINTED CARD RECEPTACLES

For personal interview, 
send resume to

amp 
This

Positions at 
all levels available 
for work in:

Have a special problem? 
Write, wire or phone for 
details, TODAY!

MAGNAVOX RESEARCH LABORATORIES* 
2255 South Carmelina Avenue, Los Angeles 64, Calif.

Elee 
Q. .

MI.34F MI-34M

Associated with U S Tool and Mfg Co , Inc

454-462 East 148th Street. New York 55, N Y CYpress 2-6525-6

2082 Lincoln Ave., Altadena, Calif., 
SYcamere 8-1185 • Offices in 
WASHINGTON, D.C. and DETROIT

stability at high
temperature

<or ail applications requiring

resistance and unusual

HOPKINS 

HY-THERM” New sub-miniature 
high temperature

CAPACITORS
Hermetically sealed and metal en

cased, new HY-THERM capacitors 
have been designed to meet or exceed 

military requirements (Mil-C-25A). Ex
ample: At 125°C the minimum insulation 

resistance is 20 megohm-microfarads and maxi
mum insulation resistance is 500 megohms. Avail

able in all standard values and tolerances. Variety of 
mounting and circuit combinations. Special units de-

Vacuum Pumping Apparatus (Patent No. 2,691,- 
481); K. M. Simpson, inventor. The patent de
scribes pumping apparatus for the production of 
high vacuum of the vapor stream type. Size limi
tations of the prior art devices are overcome, 
enabling the production of higher vacuum with 
fewer pumping systems. One or more rectangular 
openings of the chamber to be evacuated com
municate in tapered configuration to a substan-

Pulse Analyzer (Patent No. 2,694,146); E. Fair- 
stein, inventor. This patent relates to differential- 
integral pulse-height analyzers for fast operation 
having dead times as low as lmicrosec or less. 
This is accomplished in part by providing a dif
ferential-integral pulse height analyzer which re
sponds to various forms of driving pulses. The

Write us for information 
on your connector problems
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TYPE HOLDERSmits the contacts mountedtion

for stamping into Metal,
ined

NEW MODEL 70
Multi-Wheel Numbering Machine Hand Shanktion

air-

tion for Bulletin ED23H

For those laboratories requiring the

EXECUTIVE OFFICESELECTRONICS DIVISION
12 S. 12th Street, Phila. 7. Pa225 W. 34th Street, New York 1, N.Y
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Write for complete information 
and a free trial supply today.

sturdy pin holds the type securely. 
No screws nor springs. Super-quality

STEEL 
TYPE

con
rom

ent -Vo. 
acqua,

silient 
apart 
joined 
end in

at their other 
opposing sets

Dual Circuit 
(2,696,539) ;

(Pat
Bevit

Preis shank 
for foot or 
power presses

utmost in stability and regulation 
from D.C. power supplies, Chatham 
Electronics offers a group of ultra
stable regulated power supplies. The 
use of a driftless regulating circuit

and mercury cell batteries as a volt
age reference provides the extreme 
stability attained These units can be 
supplied to meet your power require
ments. Some typical supplies are 
listed below:

REGULATION FOR 
IN LINE VOLTAGE

.002% 
CHANGE

radiation detector by insulating material at 
together by a fuse element ■ 
such a manner as to hold the

accomplished by
on re
spaced 
d and

Malfunction of 
conductors will 

This action per
the members to 

• circuits.
2,689,318); R. C. Goertz and F

electrical energy. The current generated 
proportional to the amount of radiation.

Elect rival Sa fety 
E. II'. Peterson,

steel type 
1/32” up 

letter;.

Write

FUNGUS-RESISTANT... FLAME-RESISTANT

simultaneously interrupting

inventors. This patent describes .a remote

gothic or shaded romun lylc 

Write for Bulletin ED-70

CIRCLE ED-48U ON READER-SERVICE CARD FOR MORE INFORMATION

Dern e (Patent No. 
inventor. The pat

ent covers means for 
many electric circuits.

The most efficient method of stamping numbers into 
metal. Repeats the same numbers until changed. Model 
70 NUMBERALL machines are used in all industries to 
mark various parts. Stomps numbers, etc., quickly . . . 
neatly. Perfectly aligned Much better marks are pro 
duced by these machines than by single stamps or 
steel type, and at n far lower cost. Shank for Hand or 
Press and with any number of 
wheels from 3 to 20. Can be 
furnished in 1 /32" to 3/8" D^JTj 1
high figures, sharp face BHBRMMNEMRBRD

Hand or Press style. Type can b* 
easily, quickly loaded and unloaded.

positioning mechanism so designed that in opera-

THAM ELECTRONICS 
M-STABU Regulated

Electric Generator (Patent No. 2,696,564) ;
Ohmart, inventor. The patent relates to 

>ds of and apparatus for converting the en- 
of radioactive radiations directly to electri

Electrostatic Amplifier (Patent No. 2,696,530) : 
Q. I. Kerns, inventor. This patent describes a 
variable capacitance amplifier. It embodies the de
sirable control characteristics of electromagnetic 
amplifiers without the attendant disadvantages. 
This is accomplished by employing electrically re 
sponsive capacitors whose capacitance is varied

of contacts in a closed position, 
the circuit through the resilient 
blow the fuse connecting them.

provides a power ampli! 
quency electrical energy

transmitted to the operator’s hand at the control 
end, Ums providing a sensitive response.

made in various sizes: 
to 1/2" figures and

Pyrometer (Patent No. 2,695,364); R. A. Wolfe, 
inventor. The patent pertains to pyrometry, and 
more especially to a method and apparatus for 
measuring elevated temperatures over a wide 
range. This is accomplished by exposing a pair of 
apertured Geiger Muller counters characterized 
by the different work functions of their cathodes 
to the radiations emitted from the source of heat, 
counting the rate of occurrence of discharges of 
the counters, and deriving an electrical signal pro
portional to the ratio of these counting rates. The 
magnitude of this signal is directly proportional 
to the temperature of the source.

This new braided nylon lacing tape has a 
unique rubber coating to prevent slipping. 
It is easy to handle, ties securely, speeds 
production because knots stay put!

Another Gudebrod development!

employing high fre- 
produce d-c power 
bias.

shape is not critical by providing an impe- 
transformer for coupling the integrating 

t to the pulse-shaping circuit, and by pro
g an anti-coincident circuit where the pulse 
t of the driving signal is independent of and 
tfected by the aging of the tubes.

wlii- ' itself serves to generate an electrical cur 
rent from the energy of the ionizing radiations 
ami accordingly requires no external source of

W

NUMBERALL STAMP & TOOL CO.
HUGUENOT PARK STATEN ISLAND 1 2, N. Y

*Max. drift in millivolts over 10 min. period

D.C. 
VOLTAGE RANGE

CURRENT 
MILLIAMPERES

HUM 
MV

LINE REGULATION 
110-120 VOLTS A.C.

LONG-TIME 
STABILITY«

400 to 1500 180 2 .002% 20
0 to 400 20 0.5 .005% 10
1500 to 3500 100 3 .005% 30
290 to 310 500 0.5 .002% 5
6.3 to 7.3 3 amps 10 .03% 1

STANDARD REGULATED POWER SUPPLIES
These units are ruggedly built and 

its designed to give long time, troublefl W free operation. Either positive or neg-
■ _ ative output may be grounded. All

voltages and load currents are me- 
Axa* • * tered. Model E-50A (at left) also*43 4*0-« I JI has a 6.3 volt 10 ampere output 

available. (Non-Regulated.)

CHATHAM ELECTRONICS
DIVISION OF GERA CORPORATION 

GENERAL OFFICES and PLANT LIVINGSTON, NEW JERSEY

MODEL VOLTAGE RANGE CURRENT MA HUM LINE VOLT. REG. IOS-125 V
EA-50A 0-500 Volts 0-300 MA 2 MV »% .
EA-48 160 to 1500 Volts 0-125 MA Loss than 20 MV 0.5%



from “impossible” to
“in production”

with GRC
die cast tiny parts

The unusual flexibility of Gries’ die casting technique 
may answer your small parts problems. With almost 
unlimited design latitude, your designs—whether sim-

cations, swiftly, accurately, economically. Cast in zinc 
alloy, In one automatic operation, completely trimmed! 
Let Gries' engineers solve your “impassible” problems.

QCek delivery on quantities 
of 100,000 to many millions.

NO MINIMUM SIZE:
Maximum Weight: ’/j oz.
Maximum Length: 1 %'

WarM't tor »meet 
Producer of Smell 
Ole Ce$bn*>

Send print* for quotation; write today for bulletin and »ample». | |i l||l ml rV

GRIES REPRODUCER CORP.WMIBi
40 Second Street, New Rochelle, N. Y. • Phone NEw Rochelle 3-8600

CIRCLE ED-490 ON READER-SERVICE CARD FOR MORE INFORMATION

Plastic Capacitors
These units are representative of our complete 

standard power pack line, 14 different units 

ranging from 2,000 to 75,000 Volts.

HIGH VOLTAGE
"POWER PACKS"

meet the re-
Small size
Standard power pack* are available from stock to 
quirements of most manufacturer*.

(A) 5 KV, 5 ma

(Bl 30 KV, 1 ma

«O 15 KV, 5 ma

4D) 30 KV, 5 ma

Special power pack* can be designed to conform to unusual 
•lectrical and mechanical specification*.

features:
• hermetically sealed

• tube* can be replaced in the field

We invite your inquiries. Ask for our complete catalog on your company letterhead.

• Plastic Film Capacitors • High Voltage Power Packs • Pulse Forming Networks

lofait i
2511 W. MOFFAT STREET, CHICAGO 47, ILLINOIS

CIRCLE ED-491 ON READER-SERVICE CARD FOR MORE INFORMATION
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Books...

Electronics Test Equipment Descriptive 
Data Sheets . . . Three volumes, 2300 
pages. Carl L. Frederick d' Associates, 
¡630 Montgomery Ave., Bethesda 14, Md. 
$100.00.

The electronic designer who is continu
ally faced with the problem of finding the 
proper instrument to measure a certain 
parameter will find this compilation of 
descriptive data sheets of immense value. 
Almost 900 different electronic measuring 
devices used by the Air Force are listed 
in the three volumes making up the set. 
The material was collected under an Air 
Force contract, and has now been released 
for use by industry. It covers both com
mercial and military instruments.

Each instrument is covered in one or 
more loose-leaf pages showing a photograph 
and giving a functional description, its 
relationship to other equipment, an electro
mechanical description, manufacturer's or 
contractors data, tube complement, refer
ence data and literature, and shipping data. 
A list of equipment supplied vith each 
instrument is also given. As additional 
instruments are covered, added data sheets 
will be made available to owners of the 
original volumes.

The data sheets are especially useful to 
engineers who work on military projects or 
on military contracts. They help to specify 
which piece of test equipment should be 
used to test certain designs. The knowledge 
that certain test equipment is available to 
a military electronics technician could influ
ence the design of a certain device, especial
ly in regard to the complexity of the 
control panel.

The instruments are indexed both by 
military nomenclature and function. Vol
ume I covers: voltage and current measur
ing equipment; frequency measuring equip
ment; and wave-form measuring devices. 
Volume II discusses: signal generating 
equipment; field intensity measuring equip
ment; impedance and standing wave ratio 

measuring equipment; amplifying equip
ment; and time base measuring and count
ing equipment. Volume III covers: com
bination and group test sets; associated de
vices for electronics test equipment; cali
brating equipment for electronics test de
vices; and power measuring equipment.

These volumes are highly recommended 
for all design laboratory libraries.

Electroacoustics: The Analysis of Trans
duction and Its Historical Background 
. . . By Frederick V. Hunt. Harvard Mono
graphs in Applied Science Number 5. 
John Wiley d* Sons, Inc., 440 Fourth Arc, 
New York 16, N. V. $6.00.

Electroacoustics and transducers have 
been a part of electronics since the tele- 
phone-type earphone was used with the 
first radio. Although the greatest use for 
transducers will always remain in com
munications, transducers have increasingly 
important roles in other branches of the 
electronic industry such as sonar, auto
matic control equipment, and test and 
inspection devices. This small book pre
sents a wealth of information and use
ful approaches to the understanding of 
electroacoustics.

The most interesting section to designers 
deals with a method of representing all 
types of transducers by the same form 
of equivalent circuit. Three chapters show 
how to analyse both electrostatic and elec
tromagnetic systems of electromechanical 
coupling by the new method. The method 
is then illustrated by examples of applica
tion to moving-conductor, electrostatic, and 
moving-armature transducers, respectively.

The book opens with a 91-page chapter 
on the historical development of electro
acoustics. The purpose of this section is 
to relate this field to the other basic 
sciences. Some of the material in this work, 
based on studies at the Harvard Under
water Sound Laboratory during the war, 
has not been widely disseminated before.
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Modern Physics for the Engineer • . .
Ed ¡led by Louis N. Ridenour, 499 pages.

( '.raw-Hill Book Co., Inc., 330 West 42nd 
Xew York 36, N. Y. $7.50.
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The frequent references to engineering as 
•applied science”, prevent us from forget
ting that all engineering practice rests on 
the solid foundation of the physical sciences. 
This compilation is designed to familiarize 
the working engineer with some of the more 
intei seting developments in the fundamental 
ph.' sical sciences.

The book is composed of 18 chapters di
vided into three parts: “The Laws of Na
ture”, “Man’s Physical Environment”, and 
“Information and Its Communication”. In 
Part 1, electronic engineers will find chapter 
3, “Physics of the Solid State”, and chapter 
5, “Microwave Spectroscopy”, of particular 
interest.

The entire third part is of much interest 
to the electronic designer, especially those 
who have been specializing in one field and 
thereby losing touch with the rest of the 
art. Part 3 is composed of four chapters: 
"Electrons and Waves”, “Semiconductor 
Electronics”, “Communication Theory and 
the Transmission of Information”, and 

“Computing Machines and the Processing of 
Information”. The book is well illustrated 
with charts, photographs, and tables.

Works such as this one help to strengthen 
the already strong ties between the scientific 
and technical communities. Even if the 
engineer can find little direct use for added 
knowledge of new scientific developments, 
such knowledge will help him as a human 
being to live in our time.

A Dictionary of Electronic Terms . . . 72 
pages, paper cover, Allied Radio Corp., 
100 N. Western Ave., Chicago 80, III. 
Available gratis on request.

This volume of definitions of electronic 
term, though written mainly for non-engi- 
neers, should prove of assistance and 
interest to electronic engineers—at least as 
a guide to spelling. Included in the book 
are terms encountered in general commer
cial and professional usage and in magazine 
articles, books, and lectures. Many of the 
definitions are illustrated. In addition to 
the definitions of more than 3000 terms, 
abbreviations and letters, a section of use
ful radio data is appended.
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THE JAMES KNIGHTS CO. 
SANDWICH, ILLINOIS IFWOPUCT»|

FOR PRECISION

PERFORMANCE
WITH PLUG IN SIMPLICITY 

AND PRICE
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JK "THERMYSTAL” 
AN ADVANCED FREQUENCY CONTROL DESIGN

1. Higher Merit Factor: Vacuum enclosure in* 
creases Q of crystal.
2. Calibration Accuracy: ± <1 cycle 4» 
.0001 %)
3. Temperature Stability: 30 to 900 kc ± 
.0001%, 1000 kc to 150 me ± .00005%. Oven 
temperature varies less than ± 1°C over ambient 
range of -55°C to -f- 85°C.
4. Secular Stability: Less than .001 % per year. 
Crystal is specially processed and sealed in glass 
enclosed vacuum.
5. Low Oven Power: 6.3 v @ 1-5 amp maximum. 
Thermostat cycles less than 3 times per minute at 
room temperature.
6. Fast Warm Up Time: Unit stabilizes in less 
than 10 minutes when turned on at *55°C.
7. Finest Quality: Meets government corrosion 
and fungus tests.

Writ* for complete detail«



“FRAME 43
MOTORS 

a-c Induction and 
hysteresis synchronous types 

The most powerful motors of their 
sixe yet produced for continuous- 
duty Class A service.

Beefed-up design and built-in "air conditioner" 
give low temperature rise with ratings up to 
1/6 hp in a frame only 43/»" OD x 5Vj" 
long — Frames and End Brackets, heat-treat
ed aluminum — Ball Bearing* shielded, type 
ABEC 1—Retar Shaft precision-ground special
analysis carbon steel—Stator insulated silicon- 
steel laminations, hydraulically riveted, accu
rately ground; heavy formvar-type m>j«net-wire 
windings, double vacuum-impregnated—Rotors:

Induction type, insulated silicon stool pressure 
die-cast with 99.5% aluminum; hysteresis type, 
cobalt steel; machined and heat-treated; on 
aluminum spiders pressed and pinned to shaft; 
all balanced statically and dynamically — 
Internal Fan, Hardware and Steel Base cad
mium plated and dichromate-sealed — Finish 
(except mounting surfaces) synthetic baked 
enamel. These motors meet many MIL Specs 
and are designed for easy modification to meet 
a wide range of requirements.

* Figured with resistance method after motor run on wood bench.

Frame 
and 

Type Ns. RPM

DATA AT FULL LOAD
Cap 

Value, 
MFD

Nominal 
HP

Temp. Torque 
Rise* in Lis.

Av. Start Av. Stall 
Torque Torque 

Lbs. Lbs.
Input 
Watts

M43-025 1690 55 °C 3.5 2.7 0.0 105.0 5 1/1«

M43-O27 3360 45 °C 3.5 2.9 1.5 196.0 10 V«

Optional Feature* include: Shafts of different lengths, diameters and 
materials; Total Enclosure at reduced ratings for continuous duty or 
same ratings for short duty cycle; Class H windings for extra-high torque 
or high ambient temperatures; Balanced on Unbalanced 2-phase Wind
ings; Special Hy-Torque Windings for short-duty cycle.

Dept. D

Instrument o t o r s
P. O BOX 5 ACOSTA STREET STAMFORD CONNECTICUT

CIRCLE ED-493 ON READER-SERVICE CARD FOR MORE INFORMATION

Details in "Airbrasive" Bulletin 5411. Write Dept. 10.Abrasive stream 
the work through 
nozzle. Lines as 
are possible.

ts directed at 
a small orifice 
fine as .006*

iC/a^tae INDUSTRIAL 

"AIRBRASIVE” UNIT

A highly concentrated stream of tiny, sharp-edged 
abrasive particles—traveling at very high speeds— 
does the work. There’s no shock, vibration, heat or 
pressure. These features make the Unit ideal for 
cutting, shaping or drilling small parts made nf 
fragile or brittle materials and for controlled 
removal of deposited surface coatings.

A-2

THE y-JUU/FlUC INDUSTRIAL DIVISION
DENTAL MfG. CO» 10 East 40th Straet

New York 16, N.Y.
Western District Office * Times Building, Long Beach, California

CIRCLE ED-494 ON READER-SERVICE CARD FOR MORE INFORMATION
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the
size and type of resistance wire used.

Cutaway view of CTS 252 I 
Series, 1 %4 diameter V
2 watt wirewound variable 
resistor. The total resistance 
can be varied from 3 ohms to 
15,000 ohms, depending upon

CTS 45 Series 1^)6 dia 
variable composition resistor 

with blade type printed 
circuit terminals.“DRIVER-HARRIS 

ALLOYS

CHICAGO TELEPHONE SUPPLY

CTS 25 Series 
2 Watt 

Wirewound 
3-25,000 ohms

CTS 252 Series 
2 Watt 

Wirewound 
3-1 5,000 ohms

(Chicago Telephone Supply Corporation has suc
ceeded in accomplishing two things indeed difficult 
to combine, as summed up in their slogan "Special
ists in Precision Mass Production of Variable Re
sistors.” They manufacture the high quality variable 
resistors indispensable to radio, television, and 
military electronics. In fact, they are the world’s 
largest producers of variable resistors.

To achieve this outstanding record, they con
centrate their entire effort on variable resistors, they 
maintain close control over all manufacturing pro
cesses, and fabricate their own parts under close 
supervision from basic raw materials. Naturally, 
they make no secret of the importance to them of 
high quality materials.

States Chicago Telephone: "To make our raw 
material program effective, we have stressed the 

Sole producers of Nichrome, Advance, Karma

Driver-Harris Company 
HARRISON, NEW JERSEY

BRANCHES: Chicago, Detroit, Cleveland, Louisville, Lot Angelet, San Francisco
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario.

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD
CIRCLE ED-495 ON READER-SERVICE CARD FOR MORE INFORMATION
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importance of dependable, quality-minded sources 
of supply. Driver-Harris is a supplier with these 
qualities, and Driver-Harris alloys have contributed 
greatly in making our performance possible. For many 
years we have been using Driver-Harris Nichrome*, 
Karma*, Advance*, and other D-H Alloy wires for 
our resistance windings, with excellent results. We 
can strongly endorse Driver-Harris’ dependability 
and high quality products.”

Nichrome, Advance, and Karma are at your ser
vice too, as are more than 80 other D-H alloys 
developed for application in the electrical and elec
tronic fields. If a high degree of resistance and 
absolute uniformity of output are "musts” for your 
product, let us have your specifications. We’ll be 
glad to make recommendations based on your 
specific requirements.

n.M. Reg. U.S. Pat. Off.

Arithmetic Operations in Digital Computers . I 
By R. K. Richards, 397 pages. D. Van Nostran rn I 
Inc., 250 Fifth Ave., New York 3, N. Y. $7.50.

This volume is useful to the electronic design ongi.l 
neer for two reasons: to aid in the designbiji of| 
digital computers by giving the engineer an under
standing of the computer’s duties; and to help the 
engineer learn how to solve his design problems on 
digital computers.

The first chapter deals with symbolic representation 
of quantities. The second chapter is entitled “Boolean 
Algebra Applied to Computer Components”. The 
Boolean algebra notation is then widely used in con
junction with the many block diagrams in the book 
used to explain the function of digital computers. 
Separate chapters are devoted to the methods em
ployed in binary and decimal systems. The final 
chapter discusses programming. To explain program
ming, a simplified hypothetical machine 
model.

The extensive bibliography lists the 
deal with each of the giant brains now 

is used as a

papers that 
in operation

by the name of the computer. The author is a develop
ment engineer with the International Business 
Machines Corp.

Active Networks . . . By Vincent 
pages, Prentice-Hall, Inc., 70 Fifth 
11, N. Y. $10.65.

Based on a course in circuitry 

C. Ruh out, ¡85 
Ave., New York

that the author
leaches at the University of Wisconsin, this volume 
ran act as a valuable reference and refresher work 
for the practicing circuit designer. Among the sub
jects treated are: low-pass vacuum-tube amplifiers; 
transient response of amplifiers; band-pass amplifi
ers ; and some special types of small-signal amplifiers. 
The volume concludes with a chapter on noise and 
information theory.

Have you returned your subscription 
renewal and qualification form?

See Page 96
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What Every Engineer Should Know About Rubber 
. . . By W. J. S. Naunton, 128 pages, Natural Rubber 
Bureau, 1631 K St., N. TV., Washington 6, D. C. $0.50.

Based on experience and contact with many engi
neers, the author has treated the subject from the point 
of view’ of the engineer wishing to incorporate rubber 
in his designs. Over half the book is devoted to spe
cific engineering uses of rubber. In the remainder, 
the sources, properties, manufacture, and testing of 
rubber are covered. Many photographs and diagrams 
illustrate the material.
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Every production step saved is money saved! And production 
savings increase steadily with every Hermetic Mechanical 
Assembly used. The integrally glassed assembly terminals 
eliminate the soldering of terminals to enclosure covers. To 
the manufacturer, this means a profit increase!

Hermetic Vac-Tite* Seals are available in an unparalleled 
selection of mechanical designs that provide maximum econ
omy and mounting security.

If requirements call for unit headers—Hermetic can supply 
them with studs attached, shaped to fit enclosures or cans.

For problems concerning terminal strips—Hermetic can 
provide terminal strips with or without studs and special 
mounting features, with integrally glassed terminals 
that offer the advantages of the arc-resistance of glass> 
and one-piece assembly, modular construction.

Whatever the problem in mechanical assemblies, whether it 
be color-coded terminal plates, lock-ring safety seals, or at
tached bracket seals—specially designed Hermetic Vac-Tite* 
Seals can furnish the money-saving solution to your problem.

Write for engineering assistance, data, and prices.

‘Vac-Tite is Hermetic’s new vacuum-proof, 
compression construction glass-to-metal seal. |

Hermetic Seal
Products Company
39 South 6th Street, Newark 7, New Jersey
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OSCILLATORS
0.008 cps to IO MC
Hewlett-Packard, pioneer of the now-standard resistance capacity 
or RC oscillator circuit, today offers 11 stable, wide range, RC oscillators 
covering all frequencies 0.008 cps to 10 MC. Each instrument is 
a precision, quality built equipment guaranteeing you highest stability, 
long term trouble free operation, and the convenience of compact size 
and wide frequency range. Brief specifications are given here; 
for complete details see your -hp- representative or write direct.

Instrument ---------- Primary U»>-, .. _fr.SSUten.i.v Range . Output _ _ —Pris«
■ho- 200AB Audio test* 20 cp* to 40 KC 1 watt/24.5 v $120.00
.hp. innen Audio and ultrasonic tests 160 mw/20 v ooen circuit 150.00
-ha- 200 1 Interoolation. freauencv measurement* 6 cos to 6 KC 100 mw/10 v 225.00

-hp. 200T Telemetry, carrier current test* 250 cps to 100 KC 160 mw or 10 v/600 ohms; 
20 v onen circuit 350.00

-ho- 20IB High aualitv audio te*t* 20 cps to 20 KC 3 w/42.5 v 250.00
-hn. 202A Low freauencv measurement* .008 to 1200 cos 20 mw/10 v 465.00A
.hn. 2O9R Law freauencv measurement* ’A cos to 50 KC 100 mw/IQ v 365.00A
-ha. 205AG Hiah oower tests. aain measurement* 20 cos to 20 KC 5 watts 440.00A
-hn 206A Hiah aualitv. hiah accuracy audio test* 20 cd* to 20 KC 4- 15 dbm 565.00A
■ha. 931A Carrier text oscillator 50 cos to 500 KC 3 w/600 ohm| 475.00

-hp- 650A Wide range video te*t* 10 cps to 10 MC 15 mw/3 v 490.00A

tive scale length. $150.00.

4tp- 200CD, 5 cps to 
6*0 kc. Probably 
America’s fastest sell
ing precision audio os
cillator. Offers highest 
stability, constant out
put, year after year de
pendability. 5 ranges, 
frequency response ± 1 
db, distortion less than 
0.5%.Compact, weighs 

logarithmic dial, 60" effec-

Attack mounted instrument available for $15.00 less.

HEWLETT-PACKARD COMPANY
3336K Page Mill Road • Palo Alto, California, U.S.A. 

Cable “HEWPACK”

Field Representatives in all principal areas

Data subject to change without notice

3 of 11 famous -hp- oscillators
-hp- 202A Low 
Frequency Func
tion Generator.
Convenient, high
ly stable, multi
purpose source of 
transient-free test 
voltages from 
0.008 cps to 1,200

cps. 5 bands, distortion less than 1%, pro
vides sine, square or triangular waveforms. 
30 volts peak output, frequency response flat 
within 0.2 db. $465.00/\.

-hp- 650A Tost Os
cillator. Provides 
fast, accurate tests 
from 10 cps to 10 
MC. Extreme sta
bility; output flat 
within 1 db full 
range. Voltage 
range 0.00003 volts

to 3 volts. Output impedance 600 ohms. No 
zero set, no adjustment during operation. 
Output voltage attenuator, self-contained 
VTVM. $490.00△.

PLEASE SEND INFORMATION ON MODEL OSCILLATOR

Name

Company

Street

City Zone____ State.

ELECTRONIC MEASURING INSTRUMENTS
CIRCLE ED-498 ON READER-SERVICE CARD FOR MORE INFORMATION
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Every production step saved is money saved! And production 
savings increase steadily with every Hermetic Mechanical 
Assembly used. The integrally glassed assembly terminals 
eliminate the soldering of terminals to enclosure covers. To 
the manufacturer, this means a profit increase!

Hermetic Vac-Tite* Seals are available in an unparalleled 
selection of mechanical designs that provide maximum econ
omy and mounting security.

If requirements call for unit headers—Hermetic can supply 
them with studs attacheci, shaped to fit enclosures or cans.

For problems concerning terminal strips—Hermetic can 
provide terminal strips with or without studs and special 
mounting features, with integrally glassed terminals 
that offer the advantages of the arc-resistance of glass, 
and one-piece assembly, modular construction.

Whatever the problem in mechanical assemblies, whether it 
be color-coded terminal plates, lock-ring safety seals, or at* 
tached bracket seals—specially designed Hermetic Vac-Tite* 
Seals can furnish the money-saving solution to your problem.

Write for engineering assistance, data, and prices.

*Vac-Tlte is Hermetic’s new vacuum-proof, 
compression construction glass-to-metal seal. |
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OSCILLATORS 
0.008 cps to 10 MC 
Hewlett-Packard, pioneer of the now-standard resistance capacity 
or RC oscillator circuit, today offers 11 stable, wide range, RC oscillators 
covering all frequencies 0.008 cps to 10 MC. Each instrument is 
a precision, quality built equipment guaranteeing you highest stability, 
long term trouble free operation, and the convenience of compact size 
and wide frequency range. Brief specifications are given here; 
for complete details see your -bp- representative or write direct.

Instrument Jumao-V»«» Frequency Ranae . ..Output Price

-ho- 200AB Audio tests 20 cps to 40 KC 1 watt/24.5 v $120.00
.hp. innen Audio and ulirntanir tatH 160 mw/20 v ooen circuit 150.00
-hn. 200 1 Interpolation, freauenev measurements 6 cos to 6 KC 100 mw/10 v 225.00

-hp- 200T Telemetry, carrier current tests 250 cps to 100 KC 160 mw or 10 v/600 ohms;
20 v oonn circuit 350.00

-ho- 20IB Hioh quality audio tests 20 cos to 20 KC 3 w/42.5 v 250.00
-hn- _202A Low freauenev measurements .008 to 1200 cos 20 mw/10 y 465.00A
-bn- 202»----- Low freauenev measurement* V, cot to 50 KC 100 mw/10 v 365.00A
bn- 205AG Hiah oower tests, «sain measurements 20 cos to 20 KC 5 watts 440.00A

-bn- 206A Hiah Quality, hiak accuracy audio tests 20 cos to 20 KC 4- 15 dbm 565.00A
-bp. 2-Ì-1A Carrier last oscillator 50 ent to 500 KC 3 w/600 ohms 475.00
-hp- 650A Wide range video tests 10 cps to 10 MC 15 mw/3 v 490.00A

3 of 11 famous -hp- oscillators

F ECTRONIC DESIGN is the fastest growing of all 
bus nest publications.

dvertising increased 181 pages during first quarter of 
19 over the same period of 1954.

•hp. 200CD, 5 cps to 
6*0 kc. Probably 
America’s fastest sell
ing precision audio os
cillator. Offers highest 
stability, constant out
put, year after year de
pendability. 5 ranges, 
frequency response ± 1 
db, distortion less than 
0.5% .Compact, weighs

only 22 lbs. 300° logarithmic dial, 60" effec
tive scale length. $150.00.

ARack mounted instrument available for $15.00 less.

-hp- 202A Low 
Frequency Func
tion Generator.
Convenient, high
ly stable, multi
purpose source of 
transient-free test 
voltages from 
0.008 cps to 1,200

cps. 5 bands, distortion less than 1%, pro
vides sine, square or triangular waveforms. 
30 volts peak output, frequency response flat 
within 0.2 db. $465.00A.

HEWLETT-PACKARD COMPANY
3336K Page Mill Road • Palo Alto, California, U.S.A. 

Cable “HEWPACK"

Field Representatives in all principal areas

Data subject to change without notice

-hp- 650A Test Os
cillator. Provides 
fast, accurate tests 
from 10 cps to 10 
MC. Extreme sta
bility; output flat 
within 1 db full 
range. Voltage 
range 0.00003 volts

to 3 volts. Output impedance 600 ohms. No 
zero set, no adjustment during operation 
Output voltage attenuator, self-contained 
VTVM. S490.00A.

PLEASE SEND INFORMATION ON MODEL OSCILLATOR

Name

Company

Street.

City. Zone____ State

ELECTRONIC MEASURING INSTRUMENTS
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EAST.

MIDWEST_ Whitehall 4-2900

WEST

CIRCLE ED-499 ON READER-SERVICE CARD FOR MORE INFORMATION

RCA-5879—is a sharp-cutoff pentode 
of the 9-pin miniature type intended for 
use as an audio amplifier in applications 
requiring reduced microphonics, leakage, 
noise, and hum.lt is especially well-suited 
for input stages of medium-gam public 
address systems, home sound recorders, 
and general-purpose audio systems.

For technical information, write 
RCA, Section D-18-R, Commercial 
Engineering, 415 S. 5th Street, 
Harrison, N. J. Or call your 
nearest RCA Field Office:

RCA-2D21—a sensitive, four-elec
trode thyratron, of the indirectly heated 
cathode type for use i n relay applications. 
It has a high control ratio (essentially 
independent of ambient temperature 
over a wide range), extremely small 
pre-conduction or gas-leakage currents 
right up to the beginning of conduction, 
very low grid-anode capacitance and 
grid current. The 2D21 is not affected 
appreciably by line-voltage surges and, 
in a high sensitivity circuit, can be oper
ated directly from a vacuum phototube.

.HUmboldt 5-3900 
744 Broad St. 
Newark, N. J.

•AO 10 
HEG 
TUBS

RCA OSCILLOGRAPH TUBES 
RCA-5ABP1, 5ABP7 and 5ABP11 flat 
laced cathode-ray tubes feature electro
static focus, electrostatic deflection, and 
post deflection acceleration. These 5-inch 
oscillograph tubes differ only in spectral- 
energy emission and persistence char
acteristics of their respective phosphors. 
Outstanding features very high deflec
tion sensitivity, high spot intensity, and 
high grid-modulation sensitivity. The ex
ceptionally high deflection sensitivity and 
low capacitance of the pair of deflecting 
electrodes provided for vertical - defl ection, 
make this pair of electrodes especially 
suited for 'deration from wide band am
plifiers. The small size and high brilliance 
ot the fluorescent spot give finer detail 
in oscillographic traces . . . even with 
high-speed phenomena

589 E. Illinois St. 
Chicago 11, RI. 

.MAdison 9-3671
420 S. San Pedro St. 
Los Angeles 13, Cahf.

RCA-4X150-A—a very small and compact 
forced-air-cooled beam power tube for use in 
power amplifier or oscillator service at frequencies 
up to 500 megacycles and also as a wideband 
amplifier in video applications. The 4X150-A has 
a maximum plate dissipation of 150 watts. Termi
nal arrangements of this power tube facilitate its 
use with tank circuits of the coaxial type. Addi
tional features', unipptential cathode... integral 
radiator . . . coaxial-electrode structure. Max. 
length: 2.468", max. diameter: 1.645"

ELECTRON TUBES-SEMICONDUCTOR DEVICES-BATTERIES 
TEST EQUIPMENT—ELECTRONIC COMPONENTS
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