
Depositing metallic resistance film on the 
inside surface of the glass-tube body of a new line of 

precision resistors results in these interesting 
patterns. A one watt unit, approximately 

actual size, is shown above.
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No. 1210 
Null Detector & 

Vacuum Tube Voltmeter

No. 1 1 1 0A 
Incremental Inductance 

Bridge

CATALM 
NO. APPLICATION

MAXIMUM MAXPRI
IMPEDANCE LEVEL POWER DC PER D.C.

OHMS LEVEL SIDE UNBAL.
PRIMARY SECONDARY V.U.* RATIO Ma. Ma.

FREQ.
RESPONSE 

C.P.S.
CASE 

NUMBER

PMA 1 Line or microphone 
to single or push
pull grids

50
200.

500

60,000 
C.T.

+8 1:11 0 0 ±2.0 DB 
30-20000

DM-12

PMA 2 Dynamic microphone 
or speaker voice 
coil to single or 
P P. grid

4/8 60,000 
C.T.

+8 1:86.6 0 0 ±2.0 DB 
30-20000

DM-12

PMA 3 Line or microphone 
to single or push
pull grids. Magnet
ically shielded.

50/
200/ 

500

60.000 
CT

+« 1:11 0 0 ±2.0 DB 
30-20000

DM-12

PMA 4 Single triode plate 
to single or push
pull grids

15.000 60,000 
C.T.

4-8 1:2’ 0 0 ±2 DB 
30 iQOno

DM-12

PMA 5 Single triode plate 
to push-pull grids

15,000 60.000 
C.T.

4-8 1:2 2 2 ±2 DB 
200-10000

DM-12

PMA 6 Single triode plate 
to multiple line

15,000 50/200/500 4-8 5.48:1 0 0 ±2 DB 
30-2000(1

DM-12

PMA 7 Single triode plate 
to multiple line

15,000 50/200/500 4-8 5.48:1 2 2 ±1 OB 
200-10000

DM-12

PMA 8 Push-pull triode 
plates to multiple 
line

30,000 
C.T.

50/200/500 4-8 7.75:1 2 025 ±2 ÜB 
30-20000

DM-12

PMA 9 Crystal mike or 
pickup to multiple 
line

60,000 • 50/200/500 4-8 11:1’ 0 0 ±2 DB 
30-20080

DM-12

PMA 10 Mixing or matching 50'200 50/200/500 4-8 1:1 50 0 0 ±2 DB 
3020000

DM-12

PMA II Parallel Feed Reactor 40
* 1 mw. reference level.

hy. 3 ma de, 3500 ohms D.C. resistance DM-12
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MODEL 432

INTERVAL TIMER
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Here’s a low-cost solution 
to your high-precision 
timing problems

The New Potter Model 432 Interval Timer is a general-purpose instrument for timing 
relays, camera shutters, high-speed machine operations, and for calibrating electrical 
and mechanical timing devices. It is simple to operate—even an unskilled operator 
can make interval measurements to within 0.00001 second.

Versatile Input Circuits permit measurement of time between any combination of 
voltage changes, contact opening, or contact closure, thus accommodating a wide 
variety of timing problems.

Timing Is Achieved by Electronically Counting the number of pulses produced by a 
high-frequency crystal-controlled time-base oscillator during the unknown interval. 
Three time-base frequencies (1,10, and 100 kc) are provided for making measurements 
in increments of 0.01, 0.1, and 1 millisecond. Results are displayed directly in milli
seconds with an illuminated decimal point—misinterpretation of readings is virtually 
impossible.

Maximum Timing Range of the 432 is 1 second; this can be extended to 1,000,000 
seconds by addition of a mechanical register (available as an optional feature). The 
432 also serves as a totalizing counter (can be used to count relay contact bounces) 
and as a secondary frequency standard with outputs of 100 kc, 10 kc, 1 kc, 100 cps, 
10 cps, and 1 cps for general laboratory use.

Descriptive Literature Is Yours for the asking. Write today and see how this compact, 
low-cost instrument can solve your timing problems with greater accuracy and 
convenience.

115 Cutter Mill Road, Great Neck, N. Y.
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Editorial

Ruggedness

MACHLETT 2C39A

Military and Commercial Users

400% More Rugged

Unmatched Reliability

CIRCLE ED-3 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN November 1954

Heater voltage, 6.3 volts
Amplification factor, 100

Grid-plate capacitance, 2.0 uuf 
Maximum frequency, 2500 mc/sec

New Standard for 
Electrical Uniformity

I). ( . 
great

The ML-2C39A sets the highest standard 
of electrical uniformity for UHF planar triodes.
Close tolerance parallelism between electrodes prevents 
uneven heating at high frequencies, minimizes arcing.
Uniquely processed grid, mechanically stable 
at high temperatures, assures frequency stability 
over broadest range of operating conditions.
Machined emitter surfaces with extremely uniform 
oxide deposit assure optimum cathode emission as well as 
freedom from uneven, grid distorting, heat.
Average strength of the ML-2C39A is over 400% greater 
than any other 2C39A, as measured in torque and pry tests.
Quality in design, materials, and production techniques 
build superior reliability into the ML-2C39A.
Final inspection includes r-f oscillation in both test oscil
lators, and prototypes of field equipments, to assure tubes 
of high power output and long, trouble-free life.

Components Symposium in Washington, 
This concept, if implemented, can be of 
help to electronic design engineers.

R. C. Sprague, of Sprague Electric

Electrical Characteristics 
of ML-2C39A*

For complete data write to: 
MACHLETT LABORATORIES, INC 
Springdale, Connecticut

Transconductance, 22,000 umhos Useful power output, 12-35 watts 
* Manufactured to JAN specifications.

Also made by Machlett to highest quality specifications: 
ML-381 for pulsed applications (3500 V peak; 3 microsecond 
pulse; M>% duty cycle) and the ML-322 clipper diode.

pany, proposed the creation of a new type of 
engineer, the “components engineer” who would 
have a very special function in the design de
partment of electronic manufacturing firms. His 
would be the responsibility of testing, selecting, 
and procuring electronic components for his 
company. He would have to know all about 
those components that were being incorporated 
into his company’s products—their merits, limi
tations, performance, costs, availability, etc. He 
would be consulted by designers whenever a 
component problem arose, and would be ex
pected to propose some practical solutions based 
on sound engineering and business principles.

It is pretty obvious that such an individual 
would be very handy to have around. It is also 
easy to see that such a man could save his com
pany many hundreds of man-hours by eliminat
ing the necessity for each designer to do his own 
component testing and selecting. One central 
source for this type of information would be 
established, and the components engineer would 
have to see that his information was up to date.

This function cannot be filled by merely as
signing a title to a man. It requires special 
training. Probably the most important part of 
the components engineer's training would be in 
working as a design or development engineer for 
several years. Then with this background of 
solid practical experience, he would be ready to 
specialize in components. He would take formal 
courses in such topics as manufacturing tech
niques, testing, chemistry and physics of materi
als, statistics, and business practices. These sub
jects could very readily be organized into an 
excellent, university graduate program. Where 
practical, the entire graduate program could be 
given in the evening or in intensive summer pro
grams to accommodate working engineers.

We think this excellent idea can be success
fully carried out in many engineering schools 
with the cooperation of local components manu
facturers. The result would be a trained man 
who could fill a badly needed function in the 
industry. The components engineer can do much 
to help electronic design engineers fulfill their 
design functions more effectively.

The Components Engineer

We would like to endorse a very valuable su^ 
gestion proposed recently at the Electronic
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Electronic Stinger

The elongated tail of this U. S. Navy 
hunter-killer aircraft contains a "Magnetic 
Airborne Detector" for finding submerged 
submarines. This electronic weapon regis
ters disturbances in the earth's magnetic 
field due to the presence of large metal 
bodies. The plane is a P2V-7 "Neptune", 
made by the Lockheed Aircraft Corpora
tion, Burbank, Calif.
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For more information on developments de

scribed in “Engineering Review", write directly 

to the address given in the individual item.

Another Atomic Battery . . . An atomic battery 
that uses heat from radioactivity to produce electrical 
energy has been developed by John II. Birden and 
Kenneth C. Jordan of Mound Laboratory, Miamisburg, 
< )hio. It produces power comparable to that of the 
ordinary dry cells.

The new atomic battery utilizes polonium, while 
previously announced atomic batteries (ED. February, 

1954, p. 15; May, p. 8; and September, p. 15) employ 
strontium-90 or tritium. One hundred and fifty 
curies of polonium is sealed in a small capsule, the 
surface of which is in contact with the hot junctions 
of 40 thermocouples. The capsule is theimally in
sulated with a silica aerogel and is mounted within a 
surrounding container on the surface of which are 
the cold thermocouple junctions. A temperature 
difference of about 450°F is maintained between the 
thermocouple junctions, producing a current flowr.

The voltage-current rating of the battery can be 
varied by proper choice of wire size and the number 
of thermocouples. In this cell, the polonium capsule 
supplies 4.65w in heat, and the unit’s output is 9.4mw. 

for an efficiencv of 0.2%. It has an internal resistance 
of 15 ohms, a no-load voltage of O.75v, and a current 
at maximum power of 25ma. Its output is not affected 
by extreme variations in the temperature of surround
ings as is a flashlight cell.

Although such a battery has many obvious applica
tions, large-scale production of the units is not eco
nomical. The Mound Laboratory is operated for the 
Atomic Energy Commission by Monsanto Chemical 
Co., St. Louis, Mo.

Faster Patenting ... A committee has been ap
pointed to seek new ways to speed up the processing 
of patent applications. Known as the Advisory Com
mittee on Application of Machines to Patent Office 
Operations, it was appointed by Secretary of Com
merce Sinclair Weeks, its chairman is Dr. Vannevar 
Bush, President, Carnegie Institution of Washington, 
and Director of the wartime Office of Scientific Re
search and Development. It is hoped that the com
mittee can recommend means of applying high-speed 
electronic devices to the time-consuming process of 
searching for previously granted patents in order to 
compare them with patent applications.

The Committee welcomes any suggestions for ap
plying computers and other electronic devices to pat
ent operalions from professional men and industrial 
and research organizations. They should be sent to the 
executive secretary of the Committee: Norman T. 
Ball, Room 2322, Department of Commerce, Wash
ington 25, D. C. Any speedup of patent operations 
should be an important stimulus to technological 
progress in the United States.
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NEC Award

components hr TERMINAL BOARDS, PRINTED CIRCUITS and
MINIATURIZED ASSEMBLIES

cause of a new feature known

No accessories

pened and the match-plate

and intricate patterns. Lowered assembly
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* PATENT 
PENDING

atch-plate. The liquid 
die halves. When the

on both 
pins ex
mercury 
materialPIG-TAILORING eliminates

Diagonal cutters!
Long-nose pliers!
Operator judgment!
90% operator training time!
Broken components!
Broken leads!
Short circuits from clippings!
65% chassis handling!
Excessive lead tautness!
Haphazard assembly methods!

ENLARGED VIEW 
AT TIP

. ... a revolutionary new mechanical process for higher 
production nt lower costs. Fastest PREPARATION and ASSEMBLY 
of Resistors, Capacitors, Diodes and all other axial lead

The "PIG-TAILOR" plus "SPIN-PIN

by a match-plate that is perfectly smooth 
sides. The two halves are linked with dowel

Write for illustrated, descriptive text on "PIG-TAILORING" to Dept. ED-11

tending through the m 
is poured into the two 
is frozen, the die is o

parts of greater complexity is now possible through 
the frozen-mercury process of investment casting be-

booking". This

moved. Then the two sides of the die, aligned by 
dowels, are placed together, bringing the opposing 
smooth surfaces of the two halves of the frozen mer
cury pattern into a face-to-face contact.

When the halves are in contact, a slight squeeze or 
a gentle tapping against the die is enough to cause 
the frozen mercury to weld its surfaces to and unite 
the two halves into a single pattern.

“Booking” is not limited to the joining of two 
frozen sections only. Patterns have been made with 
as many as 12 separate “booking” operations produc-

t raining time.

PIG-TAILORING provides
. Uniform component position.
!. Uniform marking exposure.
I. Miniaturization spacing control.
. “S” leads for terminals.

l “U” leads for printed circuits.
>. Individual cut and bend lengths.
'. Better time/rate analysis.
L Closer cost control.
*. Invaluable labor saving.
L Immediate cost recovery.

feature permits two or more pieces of frozen mercury 
to be almost instantly joined with only the slightest 
pressure. Therefore, complex patterns possessing in
terior coring so intricate as to make them very diffi 
cult or impractical to cast by other methods can be 
economically produced by the improved frozen-mer- 
cury method. This process is offered by Mercast Corp., 
295 Madison Ave., New York 17, N. Y.

In the improved process, the original die is made in 
two identical halves, separated as a completed unit

and inventory costs could result from use of this 
process due to the elimination of small parts and the 
hardware necessary to attach them to larger parts 
or assemblies.

SPIN-PIN"*-

ference Award was presented to two General Elect ri« • 
Company men at the tenth anniversary session of th« 
conference held at Chicago last month. Recipients o 
1he $250 award were E. I). McArthur, manager o 
the electron tube section, General Electric Research 
Laboratory, Schenectady, N. Y., and E. F. Peterson, 
manager of marketing for the firm's radio and TA 
department, Syracuse, N. Y.

The new award will be presented annually to “the 
author or authors of a paper presented at a previous 
conference which introduced developments of a new 
and revolutionary character. . . .” McArthur and 
Peterson were co-authors of a paper entitled “The 
Lighthouse Tube; A Pioneer Ultra-High-Frequencx 
Development" presented at the first NEC conference 
in 1944. It described the then-new development of 
disk-seal tubes, which played an important part in 
World War 11 radar defense.

PIG-TAILOR"

BRUNO-NEW
DESIGNERS AND

YORK INDUSTRIES CORPORATION
MANUFACTURERS OF ELECTRONIC E Q U I P M E N T
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VOLTAGE REFERENCE DEVICESLOW VOLTAGE TYPES FOR ASUSE

Wiring Aid

RadioElectronically Insured Coffee Breaks
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DIVISION OF NATIONAL FABRICATED PRODUCTS, INC 

DAvis 8-0800

SAMPLE CURVES: 
SILICON JUNCTION DIODES: 

A3B:3.7 to 4.5 V @ -5 mA 
A4B:4 3 to 5.4 V @ -5 mA 
A5B:5 2 to 6.4 V @ -5 mA 
A6B:6.2 te 8.0 V @ -5 mA 

NO SPECIFICATION LIMITS IMPLIED

SAMPLE CURVES:
DOUBLE ANODE DIODES

A4C:4.3 to 5.4 V @ -5 mA
A5C:5.2 to 6.4 V @ -5 mA
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R tvr»st Voltage - Volts Reverse Voltage Volts

£*

Rectangular Color Tube

This is the first model of a 21" rectangular color 
tube developed by Allen B. Du Mont Laboratories, 
Inc., 750 Bloomfield Ave., Clifton, N. J. An experi
mental unit, it has a metal-cone construction. De-
velopment of 21" and 22 
velopes is now in progress.

Wiring jumper wires 
to resistor boards is 
simplified by tap
ing these removable 
paper wiring tem
plates to the board.

was developed at 
Martin Aircraft Co., 
Baltimore, Md.

a

hr

To supply the growing demand for low zener voltage SILICON- 
DUCTORS as voltage reference devices, four new Type numbers 
are now available in production quantities. The voltage-current- 
temperature characteristic curve of a typical SILICONDUCTOR of 
the new Types A3B, A4B, A5B. and A6B are shown above. All 
diodes of one Type do not have identical curves; these data only 
demonstrate the general trend from a negative temperature co
efficient of zener voltage for the A3B to a positive coefficient for 
the A6B, with both negative and positive coefficients possible at 
different current levels among individual diodes of Types A4B and 
A5B. Note that in the region of intersection between positive and 
negative temperature coefficients it is possible to realize extremely 
low coefficients. The forward conduction characteristics shown are 
typical of all of the A3B to A6B types. If two diodes of these types 
are conducted in parallel with polarities reversed, they will serve 
effectively as a limiter at a level of approximately 0.7 volts. Two

diodes in series with opposite polarities will clip or limit at a level 
corresponding to their Zener breakdown characteristics.

Our types A3C through A6C are effectively two diodes in series 
in the same size envelope used for normal diodes. Besides being 
useful as balanced limiters, they also are applicable as voltage 
reference units. Note that the voltage-current-temperature curves 
shown above for one of the A6C types shows a low temperature 
coefficient combined with low dynamic or ac impedance at a 
current level of only 3 mA.

Application engineers will find it possible to make many inter
esting series combinations of units having temperature coefficient 
of opposite sign so that they tend to cancel. NATIONAL SEMI
CONDUCTOR PRODUCTS expects to offer shortly one or two addi
tional Types which will carry firm specification limits on dynamic 
impedance and temperature coefficient.

SILICONDUCTOR TYPE NO.
Single Anode Double Anode

A3B A3C
A4B A4C
A5B A5C
A6B A6C

REVERSE VOLTAGE RANGE 
@ 5.0 mA OF BACK CURRENT

3.7
4.3
5.2
6.2

to 
to 
to 
to

4.5
5.4
6.4
8.0

Volts 
Volts 
Volts 
Volts

telephone service is now being used to speed service
men. to inoperative coffee vending machines in one of 
the latest applications of radio communications to 
industry. In one instance, a coffee machine was oper
ating again just five minutes after it was jammed. 
This unique use of radio telephones in service trucks 
was conceived by Coffee Vending Service of Oak 
Park, Ill. The method could be profitably applied to 
other services such as air conditioning repairs.

November 1954

Maximum dissipation 150 mW @ 25° C 
Derate ImW per °C. 150° C max. ambient

All of the above Types are available in production quantities, in addition to SHICONDUCTORS 
1N200 to 1N222 inclusive with maximum reverse workirfg voltage ratings to 470 volts.

LICENSED BY WESTERN ELECTRIC CO., INC.

NATIONAL SEMICONDUCTOR PRODUCTS



A newly developedMiniature Receiver

conNOW

AN OUTSTANDING

ADVANCE IN

SUBMINIATURE

GLASS DIODES

GOLD BONDED CONSTRUCTION

TIG

These diodes offer the following advantages

The efficiencv ot*

Non-brittle

The MARK of Quality in Electronics

1954

T4G 
T5G

by lov 
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eutecI 
juncti 
transr 
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which gives superior electrical characteristics has been 
combined by Transitron with hermetic sealing in glass 
to produce a subminiature diode with unsurpassed 
performance.

the solar battery has been increased by one-third 
since it was announced (ED, May, 1954, p. 5)

whisk 
not al 
tectifi 
germ; 
diode

by Bell Telephone Laboratories, 463 West 
New York 14. N. Y. An efficiency of 6% 
been achieved when the semiconductor cell 
first demonstrated.

All Transitron diodes must pass rigid tests, Including 
shock, vibration,and temperature and humidity cycling 
between -f-135°C and — 78°C. Strict conformance 
to all specifications is insured through 100% final 
electrical testing. actual 

size

pump for liquid metals operates on an electro
magnetic principle and thereby does not re
quire any moving parts. Designed to force liq
uid metal into forms in die-casting, it should 
have applications in industrial atomic energy 
installations.

When current is passed through the liquid 
metal in a direction perpendicular to the mag
netic field that surrounds the metal, it produces 
a force that sets the metal in motion. A pump 
of this type will effectively pump those fluid 
metals that have a higher conductivity than the 
pumping section’s walls. Produced by Callery 
Chemical Co., Callery, Pa., the direction of flow 
in the pump may be reversed by reversing the 
direction of the magnetic field. The unit oper
ates on single-phase 60cy power.

had
was

ceramic coatings can be applied by spraying to 
a variety of materials in a new process available 
for licensing. When a thin sheet of metal is 
properly coated with a soluble ceramic, it can

miniature radio can receive either a-m or f-m 
signals over its reception range. Weighing less 
than 5oz, it is designed for use over the stand
ard f-m range of 88 to HOMc, but this range 
can be easily expanded to 20 to 174Mc.

By means of its circuitry, the receiver auto
matically discriminates the f-m signal or de
modulates the a-m signal, as needed, without 
requiring any action by the listener. The ear
phone is a hearing-aid type, and the 3" antenna 
sticks out of the 3" x 2-1/4" x 3/4" case. Devel
oped by Richard R. Florae, Ultra-Miniature 
Electronics Co., 246 E. 46th St., New’ York 17, 
N. Y., the radio utilizes the Raytheon Types 
5676 and 6088 subminiature tubes. Elect 

P-N j 
tics tl 
diode 
times 
as th 
+1\
Med 
betwi 
is eqi 
affect

O----- SUPERIOR FORWARD CONDUCTANCE 
------ HIGHER INVERSE RESISTANCE 
-GREATER RUGGEDNESS

O------MORE UNIFORM CHARACTERISTICS 
O----- GREATER POWER HANDLING
€5------COMPLETE RELIABILITY
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Experimental cells now convert 8% of the 
radiant energy striking the cell into electrical 
power. With maximum theoretical efficiency es
timated at 22%, Bell scientists hope to gain an 
efficiency of 10 to 15%. The increase in effi
ciency has resulted from a reduction in the 
amount of energy reflected from the silicon 
wafer’s surface and reduced losses inside the 
p-n junction cell itself.



WHAT IS GOLD BONDING?

Gold bonding is a process in which a gold whisker is alloyed 
by low temperature fusion to germanium. At the contact point 
both the whisker tip and the germanium are melted to form ? 
eutectic alloy. This results in a rectifying subminiature P-K 
junction. Because the gold wire is dead soft, pressure cannot be 
transmitted, and mechanical isolation of thè junction is achieved. 
Permanent electrical and mechanical stability is thus assured.

In contrast, the point contact "welded” diode uses a firm 
whisker wire such as tungsten or platinum ruthenium which does 
not alloy with the germanium in the forming process. Therefore, 
rectification depends upon the pressure of the whisker on the 
germanium. Variations in this pressure can cause variations in 
diode performance.

WHY ARE GOLD BONDED
DIODES BETTER?

Electrically they are many timer tuperior. The Subminiature 
P-N junction formed at the bond provides electrical characteris
tics that approach those of an ideal diode. The typical Transitron 
diode offers forward conductance averaging more than five 
times higher than point contact types. In addition, types such 
as the T8G feature more than 100 milliamperes forward at 
4-1 Volt, and over 5 megohms at —100 Volts inverse.
Mechanically they are more rugged. The eutectic alloy bond 
between the gold whisker and the germanium has a strength that 
is equal to that of the whisker itself. It is virtually impossible to 
affect the performance of these diodes by shock or vibration,

hivono Voltage, Voltt
IN 120 110 IM 90 N 70 M SO 40 30 X 10 0

TOG

T4G
T5G

Typical 
Characteristics

T9G tug
Farvard Voltage, Volte

tsg 
tig 
TUG

rT5G/ I / 
/T3G /
/ /x4G

Typical 
Characteristics

ISO £

HIGH CONDUCTANCE DIODES
SPECIFICATIONS (At 25°C except as noted)

TYPE Forward Current Inverse Current at Max. Inv.t
« ¿ULÍlUJHiAâ Snecified V.iua Max. Vnlta™ utöUKiri iun

T7G 
_T25G

200
200

100 @ -50V
20 fix -1OV

75
95 200 MA TYPES

T8G 1OO 20 @-100V 125
T9G

5 & -10V
1OO 20 @ -50V 75

TUG 1OO
2 @ -10V

20 @ -20V 35 100 MA TYPES
T6G 1OO 200 <a -2OV 35
T5G 40 100 @ -100V 125
1N100A 40 50 @ -50V 100
1N98A

5 @ -5V
40 100 @ -50V 

8 @ -5V
100 40 MA TYPES

1N118A 40 100 @ -50V 75T2G 40 300 @ -5OV 75T13G 40 2 @-10V 25T14G 40 5 (a -1OV 95
1N99A 20 50 @ -50V 100
T3G

5 @ -5V
20 50 @ -50V 75

1N97A 20 100 @ -50V 
8 @ -5V

100 @ -5OV
100 20 MA TYPES

1N117A 20 75
T12G 20 500 @ -50V 75

30 @ -10V

HIGH RESISTANCE DIODES
1N55B 5 500 @ -150V 190
T8G

T5G

100 20 @ -1OOV 
5 @ -10V

125
100 VOLT

40 100 ©-100V 125
TYPES

T4G 5 loo ® -loov 125
T9G

1N67A

100 20 @ -50V
2 @-10V

75
50 VOLT

5 50 @ -50V 100
5 @-5V TYPES

T3G 20 50 © -50V 75
TUG 100 20 @ J20V 35 20 VOLT TYPE
T13G 40 2 @-10V 25

10 VOLT
T14G 

1N128
40 5 @-10V 25

TYPES
5 10 @-10V 50

HIGH TEMPERATURE DIODES
T18G 20 125 @ -50V 50 ALL SPECIFICATIONS
1N198 5 250 @ -50V

75 @ -10V 50 AND RATINGS ARE
T19G 200 180K avg. 

@ 40V RMS
40V AT 75’C
RMS

T20G 20 500 @ -50V 50 (T20G at 75’C is
30 @ -10V electrically equiv

alent to 1N34A at
T21G 20 50 @ -20V 25 25’C)
T22G 40 20 @ -10V 15
T23G 20 200 @ -50V X 50 ALL SPECIFICATIONS 

AND RATINGS ARE 
AT 60’C

T24G 20 300 @ -30V Í 35

COMPUTER DIODES
T15G 125 500K between 125 Inverse Recovery Time
T16G

-20 and -90V Tested.
40 500K between 75 Forward and Inverse Re-

1N191
-10 and -50V covery Time Tested.

5 400K between 75 Inverse Recovery Time
-10 and -50V Tested.

@ 5 5 °C I
1N192 5 200K between 75 Inverse Recovery Time

-10 and -50V Tested.
@ 55’C t

T7G
T25G

200 100 @ -50V 75

25
LOW IMPEDANCE FAST 
FORWARD SWITCHING

200 20 @ -10V TIME.
TUG 100 20 -20V 35 (These types are particu-

1 bU 100 200 @ -20V 35 larly useful for magnetic 
core switching)

JAN TYPE I31ODES
1N126 5 800 @ -50V

50 @ -10V
75 The above it a partial

1N127 5 300 @ -50V 125 Utt of available typet.

1N128 5
25 @ -10V
10 @ -10V 50 CQPTiprvTM CMraWS

1N198 5 250 @ -50V ¡»DoUetie T1319.
75 © -10V

at 75’C
ADDITIONAL SPiOFICATlONS

Ambient Temperature Range -78’C to +90‘C
Absolute Maximum Storage & Handling Temperature Range -78’C to +150°C
Avg. Power Dissipation @ 25°C 80 Milliwatts

Derating above 25'C 10mw/10*C S-
Average Shunt Capacitance 
t Measured at 0.1 Watt 05 uu,d ¿W?

I Measured with 60 CPS sweep.

Tra n jit ix) n electronic corporation me

Germanium Diodes Transistors Quads
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Silicon Diodes
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Power

be moderately bent, twisted, or even elongated 
without apparent damage to the coating. The 
highly adherent coatings have possible uses as 
insulations and protective coatings for resistor 
wire and tape, capacitors, and other electronic 
components and hardware.

Many different “solution ceramics” have been 
developed by Armour Research Foundation, 
Illinois Institute of Technology, 10 W. 35th St., 
Chicago 16, Ill. The coatings most intensively 
studied so far are refractory metal oxides such 
as zirconia, chromia, titania, ceria, and magne
sia. Certain phosphates, silicates, fluosilicates, 
oxyhalides, and even metals can be deposited, 
and two or more materials may be co-deposited 
or applied in separate layers.

For most of the solutions tested, the tempera
ture of the material onto which the solution is 
sprayed is 400 to 700®F, but adherent coatings 
have been obtained at temperatures as low as 
300°F and as high as 1200°F. There is reason to 
believe that some ceramics can be deposited 
from chilled solutions at room temperatures.

Since solution ceramics are deposited from 
true solutions, the rate at which they are ap
plied can be controlled accurately to produce 
extremely thin coatings. Coatings only a few 
millionths of an inch thick have been used to 
separate magnetic laminates without signifi
cantly increasing their packing factor.

Fiftieth Aniversary . . . The 50th anniversary 
convention of Eta Kappa Nu, electrical engi
neering honor society, was held at the University 
of Illinois, Urbana, HL, on October 15 and 16. 
Founded in 1904, the association now includes 
nearly 23,000 members. Dr. Jesse E. Hobson, 
director of Stanford Research Institute and na
tional president of Eta Kappa Nu, delivered the 
keynote address on the need for technical 
manpower in the United States.

Automatic Offices . . . Electronic mechaniza
tion of clerical work in offices will be the great
est growth area of electronics in the coming ten 
years, according to William J. Morlock, General 
Manager, Commercial Equipment Dept., Gen
eral Electric Co., Syracuse, N. Y.

In his address before the Engineering Dept., 
RETMA, and the Professional Groups Commit
tee, IRE, at Syracuse on October 19, Mr. Mor
lock also said that sales of electronic equipment, 
exclusive of military gear, is expected to in
crease to five million dollars yearly in the next 
ten years. He predicted that industrial elec
tronic equipment would account for over half 
of the commercial sales, and marketing research 
indicates that this field will expand 700% while 
the older fields of electronics will expand 50%.

ELECTRONIC DESIGN
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SMALLER AND LIGHTER: typical unit from new line of General Electric subminiature transformers weighs 30 grams,

GENERAL ELECTRIC ANNOUNCES

New line of subminiature transformers LineBy subUltrasonic Machining

tailored to meet customer requirements acct

Pro
Wide range of ratings available in five matching case designs, 1-1/8" to 1-7/16" high

Schenectady 5, New York.

Metal-clad and hermetically sealed

ma

on

A recordRecord Attendance

GENERAL
< CIRCLE ED-9 ON READER-SERVICE CARD

Experienced G-E engineers are eager to accept the 
challenge to produce the subminiature transformer you 
specify. For additional information call upon your nearest 
G-E Apparatus Sales Office. General Electric Company,

miniature transformers can be designed to withstand high 
potential test voltages of 1000 volts d-c. They are capable 
of operating in ambient temperatures of 125°C, and at 
altitudes up to 7 0,000 feet above sea level.

Base dimensions neatly fit chassis punched for standard 
tube sockets.

attendance of 7323 was recorded at 
the tenth annual National Electronics 
Conference held from October 4-6 at 
Chicago, III. Eighty-six technical pa
pers were presented, and there were 
158 exhibition booths.

General Electric is now producing subminiature trans
formers to meet the wide variety of applications found 
in the electronic industry. As a result of our continuing 
program of research and development, G.E. has extended 
the new subminiature transformer sizes downward to serve 
the range of equipments utilizing printed circuits.

new sub

I lei? 
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G-E engineers, with their extensive research and 
development facilities, have successfully designed units 
for guided missiles, servo-mechanisms, and computing 
systems, as well as printed circuits.

SMALLEST UNIT, designed for printed circuits, has solid wire con
ductors two inches long for easy, direct connection to the other 
components.

troi 
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Engineering Talent. • . Many of th« 
Naval Reserve officers being released 
to inactive duty for budgetary rea 
sons have valuable engineering and 
technical experience. Among a group 
of 860 officers being released in the 
Chicago area, 43 have electronics 
training, 50 have manufacturing ex
perience, 18 were once draftsmen, 14 
have mathematical and statistical 
backgrounds, and 4 are metallurgists. 
Interested employers can contact the 
Chief of Naval Air Reserve Training, 
Naval Air Station, Glenview, Ill., for 
the names, addresses, and resumes of 
these officers.

Hook-type terminals make installation easier.

Tin dip provides better protection against corrosion

jecting a brass or unhardened steel 
cutting tool to ultrasonic vibration, 
it can be used to cut materials as 
hard as tungsten carbide in a newly 
developed machining method known 
as “impact grinding”. The tool is vi
brated at 25,000 strokes per second.

In use, the tool is lowered until it 
is lightly in contact with the surface 
of the work. An abrasive suspended 
in liquid is flowed over the work in a 
continuous stream. The tool, moving 
up and down at high speed, drives 
the abrasive particles into the work. 
Owing to the great deceleration, the 
particles strike the material being cut 
with forces up to 10,000 times their 
normal weight, cutting it away.

Dimensions can be controlled to 
within half of one-thousandth of an 
inch, and finishes may be measured 
in microinches. Developed by Ray
theon Manufacturing Co., Waltham 
54, Mass., the method can be applied 
to alnico, quartz, optical glass, and 
precious and semi-precious stones. 
The work material need not be elec
trically conductive. The method has 
been incorporated in a device known 
as the “Ultrasonic Machine Tool.”

Other outstanding features:
Rectangular cases reduce cubic volume and weight to 
minimum.

Uniform case designs enhance chassis appearance.

Compression glass bushings withstand severe thermal 
shock.

Approximate case dimensions in inches

Height Width Depth
Case

Designation Tube Socket Punch

1 3
1 6 A % BD

(For printed
Circuit Applications)

% A A BE Miniature

i'/« % 34 AF Noval

1A Té H BG Noval

1 1 AG Octal



irradiated Plastic By exposing

for SERVICE . EXPERIMENTAL • INDUSTRIAL * and MILITARY uses

Selenium Rectifiers Selenium

ird

. .olyethylene to radioactive bombard
aient in a newly developed process, 
he modified plastic is able to with

stand temperatures as high as 350°F. 
1 )ther improved characteristics of the 
eradiated plastic, which is known as 
Agilene-HT”', are tensile strength, 

elongation, and solvent resistance.
The modified polyethylene will be 

made available to the electrical, chemi- 
< al, and food industries by American 
Agile Corp., 5461 Dunham Rd., Maple 
1 [eights, Ohio. Another method of 
producing irradiated polyethylene 
utilizes high-energy cathode rays from 
million-volt electron guns (ED, April, 
1954, p. 6).

available through selected 
X local distributors

Linear Accelerator ... A 15-million 
electron-volt travelling wave linear 
accelerator has been completed for use 
in medical research and treatment. 
Produced by Mullard Research La
boratories, Salfords, Surrey, England, 
it will be installed at the Physics 
Dept, of St. Bartholemew’s Hospital 
College, London, England.

In the device, short bursts of elec
trons are projected from a high-volt
age electron gun at a velocity of 0.4 
times the speed of light into an evacu
ated waveguide of special design. The 
electrons are then accelerated by the 
electrical field produced by v-h-f 
waves fed into the waveguide from 
a magnetron. Leaving the waveguide 
at very nearly the speed of light, the 
electrons will be turned 90° by a 
magnetic field to strike either X-ray 
or neutron targets or the patient.

Acquired for therapeutic purposes, 
the accelerator will be used entirely 
during the next few years for research 
on the effect of radiation on living 
tissue and to determine the best 
methods of treating cancer. This in
strument is the second 15Mev machine 
produced by Mullard. The other ac
celerator is used for nuclear physics 
research.
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For over 25 years, these Stackpole components have been sold only direct from 
■ the factory in huge production quantities to the world’s leading equipment 
■ manufacturers.
W Now, for the first time, you can get them in lots of up to 1,000 through selected 

M parts distributors . . . fast and economically.
F Every Stackpole component is produced under full quality control that extends

from raw materials to final tests. And each type is fully proved through years of 
field service in the most exacting applications—military, service replacement, and 

commercial.
Write for bulletin on any type and name of nearest distributor.ed to 
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rectifiers that show no indication of 
failure or decrease in output after 
more than lOOOhr at 150°C are now 
being built experimentally by Bradley 
Laboratories, Inc., 168 Columbus 
Avenue, New Haven, Conn.
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THESE FAMOUS
ORIGINAL EQUIPMENT

FAVORITES

Variable Resistors

Iron Cores
Low Cost Slide Switches

DISTRIBUTORS’ DIVISION 

STACKPOLE CARBON COMPANY 
26 Rittenhouse Place, Ardmore, Pa.
(Plants in St Marys and Kane, Pa i



ED WITH DOUBLE LEAD ★ TWICE THE SPEED WITH DOUBLE LEAD *

Magnetic Recording Standards Four sub

VIBRA-SHOCK CONDITIONS pur]

980 I2HRSL 980-I2M2SL

MI-7F2

980-I2F2
Ml 50M2

990- 'kBRSL
990--8F2SL

990-1 ° M2Ml 5OM2SL

Ml 50HSSL

A demonstrationTactical TV Demonstration

980-I8BRSLMI-75M2 980-I8M2SL
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ELECTRONIC DESIGN November 1954

cent 
supi 
Roel

easi
woo

\rm 
the £ 
tern

mam 
rccoi 
li rec
moui
areas 
ram

way 
from
•ame

at tl 
‘ene 
rami 
gene 
at tl

\\ hi
mon 
wer<

990-SL series (Power) 
AVAILABLE?, 10, 15, 18 
contacts

MI-7HRSL
MI-7M2SL

YOU NO LONGER NEED A STRONG MAN TO PLUG IN 
OR PRY APART MULTI-CONTACT CONNECTORS
USC's NEW DOUBLE LEAD SCREW LOCKING CONNECTORSPROVIDE 
EASY AND SPEEDY ENGAGEMENT AND DISENGAGEMENT WITH MAX
IMUM PROTECTION OF CONTACTS AND POSITIVE LOCKING UNDER

990-7HRSL „ „ 
» 990-7F2SL

980-^8F2K 980-J8M2SL

committees to study standardization problems and 
recommend procedures to be adopted have been sei 
up by the Standards and Engineering Committee 
of the Magnetic Recording Industries Association, 444 
Madison Ave., New York, N. Y

Specific standaidization problems to be studied 
are the general order of procedure to be adopted in 
setting standards and cooperation with allied organi
zations; a preliminary survey of playback standards 
for all tape speeds; review of the status of dimen
sional specifications, tapes, and reels; and investigat
ing the preparation of industry wide standards on 
recording heads and track placements.

.980-34HSSL
980-34M2SL

the recently developed battle-control TV system of 
the Signal Corps (ED, p. 9, June, 1954) was held 
recently in which cameras were mounted in an air
plane as well as on mobile units. High-ranking officers 
and industrialists in a command post observed the 
signals from each camera scanning a simulated am
phibious and armored attack at Fort George G. 
Meade, Md.

Each of the monochrome cameras fed back to its 
transmitter mounted on a 3/4 ton truck. From each 
truck the signal was transmitted by microwave relay

MIj75HRSL MI-75F2SL

Repackaged Radar

As part of a program to reduce the weight of jet 
aircraft, the 172 lbs of radar gear in the fore
ground were repackaged into the 136-lb unit 
shown beside Edward H. Heinemann, Chief 
Engineer, El Segundo, Calif., Division, Douglas 
Aircraft Co., Inc.

♦Preserves performance 
of sensitively adjusted 
contacts

* Accessability to wire 
junctions with simple dis
assembly of hood

* Insured electrical and 
mechanical performance 

♦No limitations on num
ber of contacts

*Vibrashock hood con
struction

♦Screw Lock Hood As
sembly independent of 
connector

980-34F2

980-18F2

*

990-7M2

AVAILABILITY 
MI-SL series (Miniature) 
AVAILABLE 7, 14, 18, 
20, 21,26, 34,41, 50, 75 
contacts

980-SL series (Power) 
AVAILABLE 12, 18, 24, 
34 contacts

454-462 East 148th Street, New York 55, N. Y. CYpress 2-6525-6



Design

Direction Finder

this direction-finder red
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Navigational Gear 
Guided Missiles 
Radar 
Noise Rejection 
Counter Measures 
Computers 
Communications 
Terminal Equipment 
Transistors

Write for your copy of a
REPORT FROM HOFFMAN LABORATORIES
HOFFMAN LABORATORIES, INC.
A Subsidiary of Hoffman Radio Corp.
3761 South Hill Street, Los Angeles 7, California

Challenging opportunities for outstanding electronics and 
mechanical engineers. Write Director of Engineering.

“Loopless’'

The knob-like antenna

with batteries. A boat 
standard broadcast or 
mitters by means of this

replaces the usual loop. The antenna projects only 
2". Made by Raytheon Manufacturing Co., Wal
tham, Mass., this portable radio weighs only 13 Ib

Hoffman’s reputation for getting things done is due. in 
part, to the unification of Research-Development- 
Design-Production into one closely integrated electronics 
operation. At Hoffman — instead of the usual four 
completely separate operations — one technical director 
is assigned to co-ordinate each new project from 
start to finish. Every new project is developed in close 
cooperation with the divisions ahead, including 
the practical problems of quantity production. This 
integration practically eliminates the all-too-common 
duplications and overlapping of functions, the errors 
and re-work caused by poor liaison, and materially cuts 
down the usual time lag between the testing 
of the prototype and actual production.
Hoffman has become a leader in electronics by 
doing progressively complex jobs — to specifications — 
to cost estimates — and on schedule.

to a larger monitoring truck located near the com
mand post. Two cameras were mounted in an L-20 
reconnaissance plane. One was fixed to cover terrain 
directly below the plane, and the other was flexibly 
mounted to permit oblique views of the surrounding 
reas. The signals from these airborne cameras were 

transmitted directly to the monitoring truck. Two 
way radio facilities permitted instructions to be scut 
from headquarters or the monitoring truck to the 
amera locations.
During the action, carried out by units of the 3rd 

\rmored Cavalry Regiment, the combat cameras on 
the ground followed a tank-infantry attack across open 
terrain, followed troops on a water crossing, and cov
ered a skirmish and an assault on a fortified position 
at the beachhead. During one stage in the action, an 
‘enemy” officer was captured and brought before a 
camera for interrogation as the regimental intelli
gence officer watched and interpreted the information 
al the command post. The airborne cameras followed 
the progress of .the attack and spotted “enemy” con
centrations. The television equipment employed was 
supplied b.v the Radio Corporation of America, 30 
Rockefeller Plaza, New York 20, N. Y.

To demonstrate the usefulness of color TV for this 
purpose, a phase of the action was covered b.v color 
TV cameras of the National Broadcasting System for 
a nationwide color telecast that was viewed at the 
White House and the Pentagon. A comparison of the 
monochrome and color images showed that observers 
were able to distinguish more clearly the nature of 
the foliage and terrain and were able to follow more 
easily the movement of troops and equipment in 
wooden areas bv means of the color broadcasts.

owner can take fixes on 
special "beacon" trans
unit.

LABORATORIES. INC
A SUBSIDIARY OF HOFFMAN RADIO CORP



SILICON STEEL
★ ALLEGHENY 4750

MUMETAL

The BritishPrinted Circuit Inventor Honored
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"TRANSFORMER LAMINATIONS”

Automatic Transformer Production ... Transformer 
coils can be produced automatically by a new method 
of slicing rolls of metal foil and insulating paper into 
thin wafers. The technique was evolved by the Light
ing Division Laboratories of Sylvania Electric Prod
ucts, Inc., at Ipswich, Mass., at the request of the 
United States Air Force.

The wafer-type transformer coils are made by roll
ing together wide sheets of very thin metal foil and 
similarly thin sheets of insulating paper. The rolls are 
then sliced into thin wafers resembling miniature life 
preservers. For audio applications, a core is inserted 
in the hole, but at radio frequencies, the wafer can be 
the complete transformer. The technique can also be 
used also to make inductive elements.

84 pages of valuable technical data 
on standard and custom-made lam
inations from all grades of Allegheny 
Ludlum magnetic core materials. 
Prepared from carefully checked and 
certified laboratory and service tests 
—includes standard dimensions, 
specifications, weights, etc. Sent free 
on request . . . ask for your copy.

T he operation of a transformer is no 
better than the magnetic core around 
which it is built. With Allegheny mag
netic materials in the core, you get the 
best—uniformly and consistently.

Sure there are reasons why! For 
one thing, there’s the long experience 
of a pioneer in development and 
quality control of electrical alloys. 
But most important, the A-L line 
offers complete coverage of any re
quirement you may have, any service 
specification. It includes all grades of 
silicon steel sheets or coil strip, as 
well as Allegheny Silectron (grain-

oriented silicon steel), and a wide 
selection of special high-permeability 
alloys such as Allegheny 4750. 
Mumetal, etc.

In addition, our service on mag
netic materials includes complete 
lamination fabrication and heat treat
ment facilities. What’s more, this 
extensive experience in our own lam
ination stamping department is a 
bonus value for all users of A-L 
electrical sheets or strip. • Let us sup
ply your needs. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa.

“Wireless” Microphone . . . Microphone booms and 
cables in TV studios have been made obsolete by the 
transmitter-microphone illustrated below.. Hidden in 
the performer’s costume, the transistorized assembly 
permits complete freedom of movement.

The transmitter's antenna is worn around the per
former's waist, and the signal is picked up by a 
loop encircling the stage area. The signal is then 
demodulated for broadcast in the usual manner. The 
transmitter incorporates eight transistors, and it is 
powered by an alkaline battery. The assembly was 
developed by the National Broadcasting System, 
division of Radio Corp, of America, 30 Rockefeller 
Plaza, New York, N. Y.

The dimensions of the transmitter shown are 5/8" 
x 2" x 3-3/4". It develops about 50mw of power at 
approximately 530kc, but radiates less than 100- 
micromicrowatts.

A Transformer becomes a precision device 
with Allegheny Magnetic Materials in the core

STEELMAKERS to the Electrical Industry

Allegheny Ludlum
* WAD 5333

Institution of Radio Engineers has presented its 
Marconi Award to Dr. Paul Eisler, noted Austrian
born British physicist and the inventor of the “Tech
nograph” process of printing electrical circuits. Dr. 
Eisler heads the Research Laboratories of Techno
graph Printed Circuits, Ltd., London, England.
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AMP Taper Pins, Taper Tab Receptacles and AMPli-mite Terminals and 
connectors were specifically designed for small wire, small insulation and 
small space.

pace • Reduce costs 
Reliability

ABOUT THE SAMPLE: 

Vhe gold plated AMP Taper 

Pin is for AWG 24-22. On 

the other end is a P.I.D.G. 

Ring Tongue terminal for 

26-22 wire.
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courtesy Photo courtesy of E.R.A., manufacturers 
of electronic computers equipment

Photo courtesy of Stroml>erg Carlson, 
manufacturers of Commercial Electronic 
and Telephone equipment.

Photo courtesy of International Husines 
Machines Corp., manufacturers of Elec 
tronic Business Machines.

AMP wire terminations are available for both smaller 
and larger wires—from #26 through 600 MCM. The new 
AMPli-mite and Taper Terminations for small wires 
provide the same ultra-reliability as our large terminals 
and connectors.

AMP also provides many special services to help you 
with design and production problems. One of these is 
AMP’s Creative Approach to better wiring survey. AMP 
Consulting Engineers are available to you without cost 
or obligation.

Every wire has two ends—and with AMP the end is 
only the beginning.
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For superior printed

or etched circuits

use copper-clad

INSUROK T-725
and T-812
plastic laminates

Color Measured Electronically . . . Colors of leather 
samples can be accurately reproduced in mass pro
duction of leather by means of a newly developed 
electronic instrument known as the “Hunter Color 
and Color-Difference Meter”. The device is far more 
accurate than the human eye.

Technically the meter is a tristimulus colorimeter, 
measuring color on three scales that give uniform 
measures of the visual perceptibility of differences 
between colors. The apparatus is divided into two 
parts. The upper part is the exposure unit containing 
a light source and the means for viewing specimens 
with different photocells. The lower part is a measur
ing unit containing electronic instruments and other 
components for recording the values of the photocell 
current based on scales proportional to color.

The meter is not only used by the Ashtabula Hide 
and Leather Company to match samples, but also 
during the production run to insure uniformity. The 
formula for color difference is based on the unit of 
color difference devised at the National Bureau of 
Standards, Washington 25, I). C. The meter itself is 
produced by Henry A. Gardner Laboratory, Inc., 
Bethesda, Md. In addition to this application, the 
color-difference meter could conceivably be employed 
in the textile, printing, and paint industries.

Process Redesign Tester . . . Au electronic testing 
system that will permit engineers to estimate the ef
fect of the addition of new equipment to an indus
trial operation without actually test-installing such 
equipment, has been developed by Industrial Div., 
Minneapolis-Honeywell Regulator Co., Wayne & Win
drim Aves., Philadelphia 44, Pa.

Known as servo analyzer, the new system auto
matically translates behavior characteristics of equip
ment into a chart record. This record, in turn, is ana
lyzed to determine how such a component will affect 
the over-all behavior of the operation. It is claimed 
that the new system can save 30 to 60% of the re
search time involved in redesigning a process.

In operation, the system puts a control or a group 
of controls into an operating situation to see if they 
perform correctly when specific conditions are altered. 
This is accomplished by automatically introducing a 
rhythmic change into a process. The analyzer then 
automatically measures and plots the results. It can 
test a unit in as little as eight minutes.

The system, which is portable, is made up of four 
components, a signal generator, a potentiometer, a 
control box, and a function plotter. It provides three 
forms of test energy: pneumatic, mechanical, and 
electrical. In addition to measuring frequency re
sponse characteristics of servomechanisms, piping, 
tanks, valves, actuators, and control instruments, the 
analyzer is also used for analog tests and in the de
velopment of precision controls, pipelines, refineries, 
air foils, and jet engine components. This instrument 
could find wide application in field tests, in addition 
to its obvious use in the design laboratory.

ASK FOR BULLETIN
ON COPPER-CLAD

For printed circuits, the important consideration is the 
laminate base since other characteristics are often similar. In 
buying printed circuits, therefore, it pays to insist on the best 
—INSUROK T-725 or T-812—because of their outstanding 
electrical properties which remain remarkably stable under 
repeated temperature and humidity cycling.

INSUROK*

CIRCLE

Laminated INSUROK Grades T-725 and T-812 have 
made history ever since they were first introduced to the elec
tronics industry. Possessing a unique combination of proper
ties, they have been used successfully for many years in critical 
high-frequency applications.

INSUROK T-725 and T-812 have high physical strength 
and low cold flow, and are readily punched into intricate 
shapes. Richardson also furnishes copper-clad INSUROK in 
many other grades, in addition to T-725 and T-812.

CITIESSALES OFFICES IN PR!

ED-13 ON READER-SERVICE CARD FOR MORE INFORMATION

RICHARDSON COMPANY
FOUNDED 1858

2682 Lake Street, Melrose Park, Illinois (Chicago District)

0Experienced Richardson engineers will gladly assist you 
in the selection and application of copper-clad INSUROK... 
write or phone your nearest Richardson sales office today.
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A NEW TELEMETER STANDARD
\ ____ ___ I

MORE RELIABLE

Snapslii 
Faste»

Dust Proof

Low-pass Fil

Pickup Excitatioi

BENDIX

MORE VERSATILE SMALLER

LESS INPUT POWER

¡ature 
lectors

lators

Regulator

TATP-4 & 5
■■nators

CKAGES
These compact Bendix-Pacific Telemetern.6 
offer users of telemetering systems a better means 
to instrument such quantities as pressure, force, 
temperature, voltage, acceleration and vibration.

The units are smaller and various combinations 
may be used to provide compact multi-channel 
systems of up to 18 subcarrier bands. Each unit 
operates on unregulated +150 VDC and 28 VDC 
since it contains its own voltage regulating cir
cuits. Each unit may be provided with individual 
relays for switching oscillator inputs from signal 
to calibrate position. Model TATP-4 contains four 
and Model TATP-5 contains six separate and in
dependent regulated +5 VDC excitation voltage 

i^^-Tvriise with resistance type pickups.
No vacuum tubes are required in mixing the out

puts of the individual subcarrier oscillators to the 
composite audio signal for direct modulation of the 
RF transmitter, thus greatly improving the reliability 
of the system at a point where a tube failure would 
affect all subcarrier channels.

Standard Bendix Model TPP-6 Power Supplies are 
available to handle from one to three of these teleme
ter packages plus a 2 watt crystal controlled RF trans
mitter. Many types of interchangeable subcarrier 
oscillators are also available. RF amplifiers are avail
able for increased power outputs up to 100 watts.

TYPICAL 10 BAND SYSTEM
CHARACTERISTICS

TATP-4 TATP-5
No. of bands i >
tabcarrier 
bands .7 kc. to 70 kc. L7 kc. to 70.0 kc.

Oscillator 
Types

0E-30V. TOE-3 IV 
0R-8V, T0R-9V T0L-9V Same as TATP-4

Input 
Voltages

12, or 24 VDC ±10%
L50 VDC ±1§%

>, 12, or 24 VDC ±10%
L50 VDC ±X§%

Weight (Less 
Oscillators) ipprox. 2 lbs. tpprox 3 lbs.

Dimensions i.O” x 5.0” x 4.5" i.O" x 7.5” x 4.5”

TATP4 TATP-5

TPP-6 
Powet 
Supply

Write For Complete Informatior Unregulated 
24 30 VDC

PACIFIC DIVISION Bendix Aviation
1 1600 Sherman Way, North Hollywood

East Coast Office: 
475 5th Av«., 

N.Y.17

Export Division: Canadian Distributors:
Bendix International Aviation Electric, Ltd ,

205 E 42nd St., N.Y.17 Montreal 9

2 Watts output 
215-235 MC

Corporation

Dayton, Ohio 
1444 Cory Drive, 
Dayton 6, Ohio

Washington, D. C 
Suite 803,

1701 "K" St , N.W.

TXV13 
RF 

Transmitter
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RADAR

HYDRAULICS

Engineering Review ...

Industrial Research Study . . . The 2-1/2 billion- 
dollar-a-year research and development program of 
American industry will be surveyed by the Depart
ment of Labor for the purpose of recommending 
policies to strengthen the nation's research efforts.

The new survey will provide data on research 
spending and research manpower in every major in
dustry. The Department will seek information on the 
cost of research performed by the companies them
selves and on the amounts spent by companies to pur
chase outside research. Besides dollar figures, the 
survey will determine the number of engineers and 
scientists employed in research.

The industrial survey will be supplemented by 
studies of research work in Government agencies, 
colleges and universities, trade associations, commer
cial laboratories, and nonprofit research institutes.

The survey will be carried out by the Bureau of 
Labor Statistics for the National Science Foundation. 
Since the survey is being conducted on a sampling 
basis to reduce cost, replies are greatly needed from 
all firms receiving questionnaires.

TELEMETERING Gaseous Discharge Transducer ... A highly ac
curate gaseous discharge transducer is the key element 
in two new measuring devices. The transducer, various 
types of which are illustrated below, is a gas discharge 
tube with two electrodes. When placed in an r-f 

ELECTRO-MECHANICAL

ULTRASONICS

electric field, a voltage is developed across the elec
trodes. This voltage varies with any movement of 
the tube.

The instruments, a pressure gage and a comparator 
micrometer, and the transducers are manufactured 
by Decker Aviation Corp., 1361 Frankford Ave., 
Philadelphia 25, Pa. The transducers can be employed 
to measure physical displacement or an unbalance 
caused by a variation in the circuitry outside the 
tube. The voltage across the electrodes can be either 
negative or positive, and the output of the unit is 
independent of frequency over a wide frequency 
range. The output is also independent of wide vari
ations in source voltage.
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• COMPUTE

)m

SMALL SIZE — as small as 0.06 cubic inches

NEGLIGIBLE HEAT TO DISSIPATE

hTFT

DESCRIPTIONTYPE

45 45 Rg—2meg.

Rc’=2.7meg. 37
-5.0

022

954

RAYTHEON^

of
>11.

Diameter 
(Inches)

SCREEN 
VOLTS

GRID 
VOLTS

FILAMENT 
VOLTS MA

SCREEN 
MA.

MUT. 
COND. 

UMHOS
Length 

(Inches)

) y 
BS, 
"r-

PLATE 
MA.

RUGGED — up to 500G shock — standard fatigue 
vibration

RELIABLE FILAMENTS — tests indicate only one 
failure per 500,000 on-off cycles

ac- 
mt 
>us
‘ge 
r-f

LOW OPERATING POWER — total input as little 
as 6.5 milliwatts

ii- 
)f 
t- 
ig

VOLT
AGE

GAIN

lec- 
of

PLATE 
VOLTS

2000 
"35045

225

625
0.4

125
22.5

45
225

1105
125600 

2100 
1800 
300

135
1.2
Õ7

Rg=5meg.
Rg ss 5meg.

05
026

1.1
056

45
A25

45

Rg—5meg.
0.65

-45
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Meetings
November 15-17: ASA Fifth National Conference 
on Standards. Hotel Roosevelt, N.Y.C. Write to Pub
lic Relations Director, ASA, 70 E. 45 St., New 
York, N. Y.

November 18-20: Symposium on Precision Elec
trical Measurements, National Physical Laboratory, 
Teddington, England. For information, write to Di- 
rector, NPL, Teddington, Middlesex, England.

November 19-20: Fall Meeting, Operations Research 
Society, Sheraton-Park Hotel, Washington, I). C., For 
information, write to I). A. Katcher, 7100 Connecticut 
Ave,, Chevy Chase 15, Md.

November 29-December 3: First International 
Automation Exposition, 242nd Coast Artillery Ar
mory, N.Y.C. Write to First International Automa
tion Exposition, 845 Ridge Ave., Pittsburgh 12, Pa.

December 8-10: Eastern Computer Conference, 
Bellevue-Stratford Hotel, Philadelphia, Pa. The 
theme of the Conference is, “Design and Application 
of Small Digital Computers”. For information, write 
to Eastern Joint Computer Conference, P. O. Box 
7825, Phila. 1. Pa.
December 27-29: The Society for Industrial and 
Applied Mathematics will hold its first national meet
ing in conjunction with the annual meetings of Ameri
can Mathematical Society, the Mathematical Associa
tion of America, and the Association for Symbolic 
Logie, Univ. of Pittsburgh. Write to H. W. Kuhn, 
Dalton Hall, Bryn Mawr College, Bryn Mawr, Pa.

January 17-19: High Frequency Measurements Con
ference, Hotel Statler, Washington, D. C. Sponsored 
by Al EE and IRE. One-hundred-word abstracts of 
papers to be submitted should be sent to the chair
man of the appropriate session listed as follows: Fre- 
quency and Time Measurements, Dr. B. M. Oliver, 
Hewlett-Packard Co., 395 Page Mill Road, Palo Alto, 
Calif.; Power and Attenuation Measurements, E. W. 
Houghton, Bell Telephone Laboratories, Murray Hill, 
N. J.; Impedance Measurements, Dr. 1). I). King, 
Johns Hopkins Cniv., Baltimore, Md.; and Measure
ments in Transmission ami Reception, B. Parzen, 
Olympic Television and Radio Co., 34-01 38th Ave., 
Long Island City 1, N. Y. For information, write to 
AIEE, 33 West 39th St., New York 19, N. Y.
January 20-21: Printed Circuit Symposium, Cni- 
versity of Pennsylvania, Philadelphia, Pa. Sponsored 
by the Engineering Dept., Radio-Electronics-Tele
vision Manufacturers Association. Tentative subjects 
of the six sessions are: “Product Design Applica
tions”; “Reliability and Servicability”; “Management 
Considerations”; “Techniques of Producing Printed 
Wiring Boards” (panel session) ; “Printed Compo
nents and Components For Cse With Printed Wir
ing”; and “Production Techniques and Manufacturing 
Methods”. Submit papers to and request information 
from Donald E. Cottle, General Electric Co., Elec-
tronics Park, Syracuse, N. 1.

• MIS
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SUBMINIATURE TUBES

do the job fot you!
Raytheon Filamentary Subminiature* Tubes are ideal for Computers, Scalers and Missiles 

as well as for portable communication equipment.

QUICK HEATING — well under a second
LOW MICROPHONICS — Raytheon CK512AX and 
CK6419 are extraordinary in this respect
LONG LIFE — combined test data on all types show 
58,000 hours of dependable performance for each 
failure
HIGH EFFICIENCY — mutual conductance (micro
mhos) as much as 4 times greater per watt of filament 
power as per watt of heater power in comparable 
heater-cathode tubes

Characteristics of a few representative type* of Raytheon Filamentary Subminiatures 
are charted below. Complete data on all types are available on request.

1AD4
1ÃG5

CK512AX
CK5676/6050
CK5678
CK6088
CK6092
CK6286
CK6397
CK6418
CK6419

RF Pentode 
Diode-Pentode 
Ampl.-Pentode 
UHF Triode 
RF Pentode 
AF-RF Pentode 
AF Pentode 
UHF Triode 
RF Pur. Pentode 
AF Pentode 
Ampl. Pentode

1.50 
Ï5Ô“ 
125~ 
L5Õ" 
Tw" 
Ï5Ô” 

1.50 
1.50 
L625 
nr 

LOO

285-.385 
285-.385 
285-385 
.285-385 
285-385 
285-385 
285-385
285—.385

0.40
.235- 290 
235-290

125 100 
125 30 
0.625 20 
125 120
125 50 
125 20
125 50 
125 125
125 125 
125 10 
0.625 10

45
45
67.5 

Î25~

225
15

tPower output — milliwatts

RAYTHEON MA

15

-2.0
-7.5
-12
-0.625

2.8
0.8

Rl ss imeg.
45

“Õ5
—

L4
65
75
024

Ri—22meg.

0.8
025

1600
I2Õ

Rc2-3.3meg.
f22 
27

0.42



Design of Optimum Horns for
Rectangular Waveguide

November 1954ELECTRONIC DESIGN

It can be noted that the available design curves2’3 
provide the dimensions of true pyramidal horns, 
illustrated by Fig. 1. For this type of horn, the ratio 
of the aperture dimensions a/b must equal the ratio 
of the waveguide dimensions W/D. The available de
sign curves give a ratio of 1.23 to 1, which unfor
tunately does not correspond to standard waveguide 
proportions. Attempts to use the dimensional data

^^PTIMUM design horns are desirable not only for 
their provision of maximum gain for a fixed 

horn length, but also because their apparent source 
of radiation is known to be located at the throat, i.e., 
in the plane where the flare begins1. This latter fact, 
which does not hold for horns in general, is helpful 
in making accurate gain measurement of the horns 
after their design and construction.

Fig. 3. The same as the horn 
in Fig. 3, the slant lengths of 
this horn are used in the for
mulas to determine the opti
mum horn.

Fig. I. A true pyramic 
horn. The best ratio of 
to b does not correspoi 
to standard wavegul 
proportions.

by Helmut E. Schrank
Bendix Radio Div., Bendix Aviation Corp 

Baltimore, Md.

Fig. 2. To obtain the 
standard ratio of W/D, 

the pyramid is modified to 
this form.



The modified design curves, shown in Fig.in Fi

GAIN OF HORN IN DECIBELS

ELECTRONIC DESIGN November 19541954
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4, provide the normalized aperture dimensions a and 
b and the normalized axial height h„ for horns having 
optimum gain in both the electric and magnetic 
planes.

Although these curves were computed for X-band 
waveguide (RGI-52/U) at a single frequency (9,050- 
Mc), they are equally accurate for any waveguide 
at a frequency at which IV = 0.689 wavelengths and 
D = 0.306 wavelengths. At other frequencies, the 
horn dimensions a, b, and h0 will result in a gain 
slightly different from the value given by the curves

from these design curves with standard waveguides 
shows that dimension “L” becomes ambiguous, which 
makes the calculation of horn dimensions somewhat 
awkward. When this is done, it is reasonable to won
der whether the resulting horn still has optimum 
gain. It can be shown that for horns having gains 
greater than about 24db, the results are still opti
mum, but for lower gain horns the differences are 
appreciable.

Fig. 4. The normalized aperafure dimensions 
and axial height for optimum horns can be 
determined from these plots, which are de
rived on pp. 20 and 21.

Modified Design Curves

To facilitate the design, a modified set of design 
curves was developed, using the results of Schelku- 
noff’s horn antenna theory4*6, and similar informa
tion in other references7. When this theoretical data 
was combined with the geometrical condition that the 
horn fit standard waveguide proportions (as de
scribed in the next section) the resulting horn was 
found to be no longer of true pyramidal form, but of 
the form illustrated in Fig. 2. It is to be noted that 
the four planes forming the horn do not intersect 
at a common point, and that there are therefore two 
different slant length dimensions la and lb as shown
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3.18(Za/A)
2.10(/h/A)

terms of wavelength 
±0.1 db theoretical
range :

optimum aperture dimensions

omputed from theory, this different

orresponding aperture dimension which

plane dimensions

the dimensions will produce a horn having 
gain of 14 4db. Similarly, if the curves ar<

ly be 14.6db. Thus the design 
results well within a reasonable 
i 20% band of frequencies. In 
the curves are valid to within a

Export Division: Rocke International Corp. 13 E. 40 St-, N, Y. , N. Y 
In Canada: Charles W Pointon 6 Aitino Ave., Toronto 10, Ontario

8,200Mc, 
an actual 
used to ( 
the gain

use at 10,OOOMc

straight parallel lines 
graphs the following 
were determined:

(a/A)2
(b/A)2

tion resistance.. .metal cased Metalite Hy-Met meets all MIL 
humidity, thermocycle immersion and vibration requirements. 
Designing miniaturized electronic equipment, noise suppres
sion circuits, or other devices where space and weight are 
vital such as airborne units? Then you should have all the 
details about Astron Metalite Hy-Met... for complete design 
characteristics and physical information write to Astron for 
your free copy of Bulletin AB-19A TODAY1

ONLY 1/7 the size and weight of equally rated, high capacit
ance, low voltage, paper and foil capacitors. Astron Metalite 
Hy-Met utilizes lacquer coated dielectric tissue on which 
an aluminum film approximately 50 millimicrons thick has 
been deposited... to eliminate the bulky windings necessary 
in larger conventional paper and foil capacitors. The all im
portant space and weight saved enables Astron to build 
a dependable high temperature Metalite Hy-Met (operation up 
to 125° C) smaller and lighter ... so small and light that 
every miniaturizing requirement, no matter how exacting, 
can easily and efficiently be met.
Modern electronic designs require tiny but tough capacitors 
able to withstand severe environmental and electrical con
ditions. This is where ultra-small Metalite Hy-Met “fits in!’’ 
Astron uses an extremely pure thermosetting impregnant in 
Metalite Hy-Met insuring high capacitance stability over 
the entire operating temperature range -55°C to +125 C
.. units have low Rf. impedance due to small size aod 

short circuit path ... hermetically sealed... positive glass 
to metal seals... a wide variety of case styles and mounting 
brackets .. self-healing properties to add extra protection 
against overvoltages or momentary surges .. higher insula-

and b results in 
paper. From these

Derivation of Design Curves

The curves of gain versus aperture dimensions 
given in the figures of references 4, 6, and 7 show 
that for a constant slant length I (in either plane)

maximizes the gain. In other words an optimum horn 
is one for which the Hare angles in both the electric 
and magnetic planes are so chosen that for a given 
length of horn the gain is a maximum'. Plotting the 
slant lengths la and % against their corresponding

At the extreme upper end of the waveguide oper
ating band (12,400Mc for RG-52/U) the computed 
gain error is +0.3db for a 14.“nib horn, and less for 
higher gain horns.

h0 = (a-W)/2 tan(</>/2) = (b-D)/2 tan (0/2) (7)
This equation relates the optimum dimensions in 

the II plane to those in the E plane for any given 
waveguide dimensions IT and I). Thus, if either a or b

2), gives the conditions for optimum gain in terms 
f the Hare angles:

(a/A) = 1.59/sin(^/2) (5)
(b/A) = 1.05/sin(e/2) (6;

amounts to about ±0.1 db when the frequency varies 
±10%, for a 14.5db gain horn. The difference is 
less for higher gain horns. In terms of X-band, if th( 
curves are used to design a 14.5db horn for use al

This represents a more exact development of 
note 2 in Jakes’ paper’.

From the triangles in Fig. x, it can be seen 
la (%2)/sin(4>/2)

dependable operation up to 125° C



HUGHES

High Forward Conductance
MINIATURE

High Back Resistance
so that

GOLD JUNCTION* iG = 6.1 4(«/A) (b/h) (10)

Excellent Transient Response

GERMANIUM
Stable Characteristics

DIODES

■

foot-

References

The original Glass-Body, Fusion-Sealed Germanium Diodes.
(6) r

4. 10.1-10. p. 410 and Fig. 10.1 11, p. 411.

Hughes SEMICONDUCTOR SALES DEPARTMENT

I Aircraft Company, Culver City, Calif.

1954
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n- JI

(8)

(9)

s ar* 
OMc.

>per- 
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* These are true junction diodes, with 
the miniature junction being 
formed by manufacturing processes 
at the end of the catwhisker. 
The envelope is the same sub
miniature package used tn Hughes 
Point-Contact Diodes.
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(3)
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They combine high forward conductance with 
high back resistance—characteristics necessary for 
many circuit applications—yet offer the assured

The total gain G of optimum rectangular horns 
was found by substituting equations (8) and (9) into 
equation (50), p. 587 of reference 7:

u = n(gfl) (^)/32

gn = 7.86 (a/A) 

i7£ = 7.96(h/A)
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is specified, all other horn dimensions can he obtained 
from equations (5), (6), and (7). A direct relation 
between a and b from equation (7) is most readily 
found graphically by plotting each versus h„.

From the data in references 4, 6, and 7, the values 
of the “partial” optimum gains (i.e., gains of sectoral 
horns) in each plane were also plotted against the 
respective aperture dimensions. This again resulted 
in straight parallel lines on log-log paper, from which 
the following relations for optimum conditions were 
determined :

sions 
show 
ane) 
hich 
horn 
<*tric 
iiven 
? the 
ding 
s in 
these 
gain

The curves of Fig. 4 were constructed by choosing 
convenient values of (a/A) and calculating all other 
parameters from the above equations. The results 
were then plotted against the total gain G, which is 
the most convenient starting point in most horn de
sign problems. Note that all dimensions are normal
ized in terms of wavelength A.

Experimental Verification

The curves of Fig. 4 were used to design a stand
ard optimum horn for RG-52/U waveguide, with a 
gain of 20db at 9,000Mc. Two such horns were built 
and the gain was measured using the distance be
tween the throats, rather than the distance between 
apertures, as recommended by Jakes1. The measured 
gain was found to be 19.9db at the design frequency. 
This is an average of several measurements made at 
various distances.
Acknowledgement—1This work was done under U. S. 
Navy contract NORD-11299 at the Johns Hopkins 
University Radiation Laboratory, Baltimore, Md.
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1. Jakes, W. C., Jr., "Gain of Electromagnetic Horns”, Pro 
ceedings of I.R.E., Vol. 39, No. 2, 1951, p. 160.

2. Reference Data for Radio Engineers. Third Edition, New 
York. Federal Telephone and Radio Corp., 1949. Fig. 23, p. 389.

3. Southworth, George C., Principles and Applications of 
Waveguide Transmissions. New York: Van Nostrand, 1950. 
ibid Fig. 10.1-13, p. 413.

Actual size, diode body: 0.265 by 0.130 inches, maximum.

Developmental gold junction diodes have been 
made at Hughes for some time. Their commercial 
introduction, however, has been withheld until 
stability equal to that of the reliable Hughes 
Point-Contact devices was firmly established. 
Now, these superior diodes, in a variety of types,

reliability that has made Hughes Diodes the 
standard. Like the original Fusion-Sealed Germa
nium Diodes, the new line of Miniature Gold 
Junction Diodes is housed in the famous Hughes 
one-piece glass body—impervious to moisture, 
fumes, and external contaminating agents. This 
means that you can specify—and confidently use— 
these Gold (unction Diodes in applications such 
as magnetic amplifier circuits ... clamps... d-c 
restorers .. . logical gate circuits.

5. ibid Footnote 18, p. 410.

6. Sehelkunoff, Sergei A., Electromagnetic Waves. New York: 
Van Nostrand, 1943. Fig. 9.20, p. 363 and Fig. 9.21, p. 365.

7. Silver, Samuel (rd.), Microwave Antenna Theory and De
sign (M.I.T. Radiation Laboratory Series, Vol. 12). New 
York: McGraw-Hill, 1949. Fig. 15.20, p. 588 and Fig. 15.21,
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Attenuation Constant Measurement

With a Lossy Variable Short Circuit
Helmut M. Altschuler

Polytechnic Institute of Brooklyn, Brooklyn, N. Y.

Editor's Note: This article is also based on material 
(see ED, pp. 24-27, September, 1951) from the Hand
book of Microwave Measurements, edited by Moe 
Wind, Research Assistant Professor, and Harold 
Rapaport, Research Associate, Polytechnic Institute 
of Brooklyn. It is taken from the chapter on “Meas
urement of Propagation Constant". The Handbook, 
recently published by the Institute, is available from 
the Microwave Research Institute, 55 Johnson St., 
Brooklyn 1, N. Y. It is printed in two volumes and 
is priced at $12.00.

gPECIAL instrumentation is not required for the me- 
** thod of measuring attenuation constant of wave
guides at microwave frequencies described here. Al
though the measurement of this constant is conceptually 
quite simple and can be carried out in a variety of ways, 
the numerical values obtained may be in large error 
unless great care is exercised. The possibility of larpe 
error is inherent in the relative smallness of the dissipa
tion which must be measured when samples of reason
able length are tested. It can generally be overcome by 
the use of special instrumentation not readily available 
to most workers. Since the expense and time involved 
in such an approach is often not justifiable, methods 
that promise good accuracy and which are based on 
the equipment to be found in even the smaller micro
wave laboratories become of particular interest.

Basically, in the method described here, the magni
tude of the reflection coefficient of a lossy short circuit 
is measured with and without the sample line in place. 
The attenuation constant of the sample line is then 
computed directly from the ratio of these reflection 
coefficient magnitudes. The detailed reasoning, how
ever, is more complex than this statement implies.

Apart from a power source and a detector, the present 
method requires only the use of a slotted line and of a 
variable short circuit which has been deliberately made 
lossy. Good accuracy is achieved since the loss intro
duced in the short circuit reduces the otherwise high 
values of VSWR (voltage standing wave ratio) to a 
lower range where they can be measured more readily. 
In addition, the method of analysis is not based on a 
22

single data point, but on a number of distinctly different 
datum points which are effectively averaged. Moreover, 
since the method automatically takes into account any 
discontinuities that are located between the slotted 
line probe and the sample, the slotted line and the 
sample may, but need not be, of different cross-sections. 
The cross-sections of the sample and the short circuit, 
however, must be identical and the connector between 
these components (if any) must have a negligible VSWR.

The measurement components, as assembled for the

(a)

(b)

Fig. I. Two arrangements of equip
ment for measuring attenuation constant.

two main steps of the measurement, are shown in Fig. 1. 
All these, save the lossy short circuit, are standard 
items. The slotted line on one hand, and the short 
circuit and sample line on the other, are shown as 
guides of different cross-sections (and of characteristic 
impedances ZOi and Z02) to underline the method’s 
applicability to this situation.

Although the short circuit must be variable, no ac
curate position scale need be associated with it. Any 
good standard variable short circuit may be made 
“artificially” (i.e., deliberately) lossy by attaching 

some dissipative material to the shorting plunger. Two 
examples of how this may be done are shown in Fig. 2. 
It is to be noted that the plunger and the lossy material 
are an integral unit, and that the lossy material may 
be of relatively arbitrary value (in regard to amount 
of loss) and shape.

w

A

Measurement Procedure
1. With the equipment connected as shown in Fig. 1, 
(top), and with the lossy shorting plunger set at some 
arbitrary point, carefully measure the corresponding 
VSWR in the slotted line and the position of the voltage 
minimum, D. The plane D = 0 is any arbitrary, but 
fixed reference plane.
2. Repeat step 1 for a number (for example, 10) of 
arbitrary, but spaced, positions of the lossy shorting 
plunger.
3. Remove the sample line and connect the lossy vari
able short circuit directly to the slotted line (see Fig. 1, 
bottom).
4. Repeat steps 1 and 2 (without the sample line).
5. Determine Xg/2, the distance between adjacent volt
age minima in the slotted line. Xg is defined as the guide 
wavelength in the slotted line.
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Analysis of Data
6. From each measured point (VSWR, D) compute

0 = 720D/\g degrees, and
| r| = (VSWR - 1)/(VSWR 4- 1)

7. Using the values of 6 and |F| obtained by steps 
1, 2 and 6, plot 0 vs ]T| on polar coordinate paper 
(0 < |F| < l;0° < 0 < 360°).
8. Carefully draw that circle (which best fits the dis
tribution of points) through the plotted points. Theo
retically the points must fall on a circle.
9. Determine pa, the radius of the circle, and roa the 
radial coordinate of the center of the circle (see Fig. 3). 
10. Repeat steps 7, 8, and 9 using the values of 0 and 
] T| obtained by following steps 4 and 6. Designate the 
radius of this second circle as pb and the radial coordinate 
of its center as rob.
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the center axis lies below A d = 0. On the other hand, 
Ar0 is always taken to be positive in this case.
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If (by inspection) r'oa and r'ob are both sufficiently 
small to be judged negligible in step 11, the attenuation 
constant is given directly by

rari- 
g- 1,
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a = log« — nepers/unit length ZÏ7 pa
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11. The attenuation constant, a, is then given by

“ - 2L log‘ (A. - B.) (A, + nePers/unrt Wh 

where L is the length of the sample line and where
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The quantities pa, roa, pb and rob found in steps 9 and 
10 above can, when accuracy requires it, be obtained 
in a precision fashion, p, r0 and the angle 0o (i.e., Soa 
and 0ob), which is defined as the angular coordinate of 
the center of the data circle as shown in Fig. 3, must 
first be read directly from the circle. The quantities 
obtained in this manner serve as first order values in 
an analytical correction procedure which yields the 
values of the parameters p, r0 and 0o more precisely. 
Space does not permit the presentation of the general 
correction procedure, which is given completely in the 
Handbook, section 6, pp 40-42. However, the special 
case given below is applicable when r0 is small. This is 
the situation when, as often happens, the discontinuity 
between the probe and the sample waveguide under 
test is small.

Correction Procedure for r0 Small

It is assumed that p and r0, for the particular circle 
in question have, been found via steps 9 and 10 and 
that r0 is very small.
12. From the values of | T| determined in step 6 com
pute the differences Ad for each | Tj from

Ad = 1T[ - P
13. Plot the small differences Ad found in step 12 
against the corresponding values of fl found in step 6. 
Plot these points on rectilinear graph paper, as shown 
in Fig. 4.
14. Draw the best sine curve, with a periodicity of 360° 
in fl, through the plotted points. Determine the center 
axis (or average level) of the sine curve.
15. Determine Ap, the distance between the center axis 
and the ordinate axis (Ad = 0) and Ar0, the amplitude 
of the sine curve. Note: Ap is positive if the center

«270°

Fig. 3. By drawing the best circle 
through the plotted points on 
polar-coordinate paper, p, r0, and 
fl can be determined.
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Fig. 4. The correction procedure 
for p and r0 is based on this plot.
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The procedures described above are also applicable 
when, instead of a lossy variable short circuit, an open- 
ended sample line of “variable length” is employed. 
Since, in general, the open end of a transmission line 
radiates, it constitutes a lossy termination comparable 
to a lossy shorting plunger. When small lengths of this 
line are then cut from the end in a systematic fashion, 
the motion of the lossy variable short circuit is simu
lated. (The assumption has been made that the loss in 
a half wavelength of the sample line is so small that 
it can be neglected.) This procedure is useful when 
applied to such guides as coaxial cable or strip line 
where no proper lossy variable short circuits constructed 
of the same type of guide as the sample are possible.

The measurement procedure already given is followed 
exactly in this case except for the following changes: 
Step 1—the sample line and the lossy variable short 
circuit together must now be taken as an open-ended 
length of sample line; Step 2—short lengths are cut 
from the end of the sample Une to simulate the plunger 
motion; Step 3—most of the sample line is cut off; a 
sufficient length must remain so that small cuts can 
again be made in step 4. One must be careful that the 
open end, as well as the surrounding space, is similar 
after each cut so that the lossy termination always re
tains the same reflection factor.



extruded 
TEMPREX 
teflon*
H00K-U 
WIRE

Temprex Extruded 
Teflon Wire- 
Shielded (Metal)

Temprex Extruded 
Teflon Wire- 
Fiberglat Braid, 
Teflon Saturateci

• Insulated with a smooth sheath of extruded 
Teflon, Hitemp’s new TEMPREX hook-up wire 
is unaffected by commercial solvents, 
temperatures from —90° to + 260°C (Class H 
or better), fungus growth, moisture, or 
weathering. Retains its excellent electrical 
properties over a wide range of frequencies, 
conforms to MIL-W-16878A (Navy) E and EE 
constructions, and to MIL Standard 104.
Furnished in 14 solid colors extruded over 
silver-plated, stranded copper wire, or a solid 
conductor. Sizes 26—10 AWG in production 
lengths. Delivery within 10—14 days . . . 
Write for complete engineering information 
and price list.

50-70-90 Ohm 
Coaxial Cable 
also available

ITEMP WIRES INC
26 WINDSOR AVE., MINEOLA, LONG ISLAND, N

Specialists in high-temperature insulation
MANUFACTURERS OF

TEMPRlTE TEFLON MAGNET WIRE 
TEMPRITE X SPECIAL TEFLON 

MAGNET WIRE
THERMALON SILICONE MAGNET WIRE 
TEMPVAR W A ENAMEL MAGNET WIRE 
TEMPRENE TEFLON HOOK UP WIRE

TEMPREX TEFLON EXTRUDED HOOK UP WIRE 
TEMPCLAD TEFLON FIBERGLAS LEAD WIRE 
RETEP TEFLON SATURATED GLASS BRAID

LEAD WIRE
NEBROC TEFLON-FIBERGLAS LACING CORD 
TEMPTUBE TEFLON FIBERGLAS TUBING

Du Pont i Trade Name for Polytetrafluoroethylene

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

Test Adapters

VER 90% of the characteristics of most cir- 
cuits can be controlled by means of the Tube 

Socket Test Adapters shown on these pages with
out unsoldering a single connection. The electronic 
engineer can utilize these design aids to quickly 
modify a circuit to obtain desired performance, or 
to test a newly developed circuit by removing a 
tube, inserting the adapter in its socket, and then 
replacing the tube in the adapter.

In addition to making test points readily avail
able, resistors or capacitors can he inserted into 
a circuit by replacing the unit's “straps” between 
test points with the special jacks, shown at the

-

<

Each type of adapter is furnished with four "¡acks" for inserting 
components and two special "straps" with lugs for alligator clips.

if

AKk, *■*&, y;
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G-E CAPACITORS INnew
DRAWN-RECTANGULAR CASES

Solderless, double-rolled cover seam
Seamless case with standard dimensions

CIRCLE ED-18 ON READER-SERVICE CARD FOR MORE INFORMATION

1954

UPRIGHT OR INVERTED MOUNTING it possible 

using either spade lug, or footed brackets (above)

Another G-E Capaci 
tor First for the Elec
tronics Industry

BOTTOM OF CASE IS INDENTED to permit mount- 

■ng in inverted position.

FOUR BUSHINGS STYLES are available for applications below 

2000 volts d-c, special skirted bushings for higher voltages.

STANDARD CASE SIZES are interchangeable, making it un< 

necessary to change drawings or circuit layouts.

tress Is Our Most Important Product

General Electric is now producing fixed paper-dielectric 
capacitors in seamless, solderless cases with standard 
dimensions that comply with or exceed MIL specifications. 
For complete information contact your G-E Apparatus 
Sales Office or write for Bulletin GEC-809A to Section 
442-24, General Electric Co., Schenectady 5. N. Y.

left. The jacks are made to receive leads of the 
diameter generally furnished with components. In 
addition to the four jacks supplied with each 
adapter, two special straps with lugs are furnished 
for use with alligator clips connected to ammeters 
or decade boxes, as shown below. These adapters 
are made by A L. Products, Inc., 311 Hickory St., 
Kearny, N. J.

The adapters are made in three types, for 7-pin 
and 9-pin subminiaturcs, and octal base tubes, 
respectively. The terminals aie color coded ac
cording to the RETMA standard. For more data, 
turn to Readers Service card and circle ED-19.

uto
een

SOLDERLESS DOUBLE-ROLLED COVER SEAM 

make« a mechanically strong, hermetic seal.

DRAWN-RECTANGULAR CASE has no soldered seams, doos not depend 

on solder for mechanical strength and effective sealing.

Two types of the adapters in use 
showing how the jacks and special 
straps are employed.
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Ideas for

Design

Technical Problems Affecting

National Defense

Coaxial r-f Switch. Coaxial r-f switch of broadbank character
istics to handle 1 to lOkw of power.

Frequency Insensitive Rotating Joint for Coaxial and Wave
guide Circuitry.

Hermetically Sealed Cartridges. Develop miniature hermetic
ally sealed cartridges for transistors and crystal diodes which 
may be sealed off at a temperature below 100°C.

premature fatigue to the individual carrying and operating the 
electronic device. Design studies are now being made on the 
following: (a) Low cathode power, high voltage (20,OOOv and 
higher), rectifier tube for direct current not exceeding 
50/iamps; (b) Capacitors for filtering pack from 10,000 to 
40,OOOv; (c) Insulating material to withstand 10-40kv.

ibi
ne!

.iOS

He,
UIS'

-op

Underwater Acoustic Transducer. Underwater acoustic trans
ducers with directional discrimination at low sonic frequen
cies, and consistent with low weight and small size.

Improved or New Type Commutating and Decommutating for 
Telemetering.

THE NATIONAL Inventors Council has published 
■ a new list for 1954 of “Technical Problems Af

fecting National Defense”. Those problems listed be
low are of interest to electronic design engineers and 
allied professional personnel. Actual or suggested 
solutions to any of the problems are welcomed.

No special forms are required for submitting pro
posals to the Council, and the services of an attorney 
are not necessary. The description should be as nearly 
complete as the inventor can make it and might well 
include: (1) some reference to underlying principles; 
(2) any experimental work or tests that have been 
conducted; and (3) the particular points of novelty 
or superiority of the invention as compared to exist
ing devices. The written material may be supple
mented by sketches or diagrams, but these need not 
be professionally prepared.

These problems include a number taken from 
earlier lists that have not been solved satisfactorily. 
Copies of the list will be supplied free of charge to 
any individual or organization. The address of the 
Council is as follows:

National Inventors Council 
U. S. Department of Commerce 
Washington 25, D. C.

Simple, Light-Weight, and Producible Inertial Components; 
Gyros, Accelerometers, Computers, etc.

Supersonic Radome. Supersonic radome with minimum aber
ration and reflection, and immune to dust, rain, and ice erosion.

Improved Magnetostriction Units or Other Frequency Control 
Devices for Use in Communication Equipment. To develop 
magnetostriction units or other frequency control devices which 
can be used in lieu of quartz crystal units for frequency con
trol in communication equipment. Because of the diminishing 
supply of natural quartz it is necessary that other means of 
frequency control for communication equipment be investi
gated. Two items which offer possibility are: (1) magneto
striction units and (2) frequency stabilized electrically con
trolled oscillators.

Miniature Batteries. Initial production of RM cells was spotty 
and while some batteries gave good performance, other batteries 
did not provide any life at all because of open circuits, short 
circuits and other defects. Low temperature dry batteries, 
while affording some service life at temperatures as low as 
—40°F, have not provided sufficient life at these temperatures. 
(1) Batteries should be as small and light as possible, (2) 
Require as little as possible, or no effort to put them into oper
ation, (3) Keep indefinitely in storage, whether at low tem
peratures or high temperatures, such as encountered in arctic 
or tropical climatic areas, (4) Provide relatively even service 
life over a range of temperatures from —100°F to 4-160°F.

High-Power Electron Tubes. High-power electron tubes with 
negligible current drain.

Components

Gas-Driven Servo. A rugged, compact, high-power gas-driven 
servo capable of operating in a severe environment.

Cathode Ray Tube. Large-screen (12") cathode ray tubes in 
which the glass envelope is much lighter in weight, shorter and 
more rugged.

Quick Disconnect. Jam-proof, ice-proof, dust-proof, quick dis
connect, multi-contact umbilical plugs.

Long-Life Batteries. Batteries with a long “shelf life” and a 
constant power output over a widely varying temperature range.

High-Voltage Power Supply and Components. To develop a 
high voltage power supply that is lightweight and extremely 
small in size. Need exists for a high voltage power supply 
(20,000-40,OOOv) with dimensions and weight that will permit 
its use as a component of man-carried electronic equipment. 
The power supply must be small, lightweight and conveniently 
packaged so as not to restrict the movements of or cause

Electronic Equipment

Microwave Oscillator. There is a need for a microwave oscil
lator suitable for continuous wave or pulsed applications of 
lkw or higher power output.

Efficient, Compact, Light, Quiet Power Source. There is a 
continuing need for an efficient, compact, light, quiet power 
source for mobile and man-portable field applications. Existing 
sources such as batteries have limitations in that they require 
frequent charging or, in the case of throw aways, heavy logistic 
support. They are also considered too heavy for many uses. 
Internal combustion engines are in general too noisy for front
line operations. The recently announced solar and atomic bat
teries are still in the developmental stage.

Recorder for High-Frequency Range. Recorder for the fre
quency range of 5 to lOOOMc with immediate playback or long 
time storage before playback.

Microwave Direct Storage or Memory Circuit. Microwave
direct storage or memory circuit in which 
and/or modulation may be read off after a 
1 to 100sec.

N on-Heterodyning Type of Frequency Divider.

the frequency 
time delay of

A non-hetero-
dyning type of frequency divider for microwave frequencies.

Instruments

Ambient Temperature Measurement. Presentation is desired 
for one or more methods of measuring the ambient temper
ature of the atmosphere through which an aircraft is passing. 
This project has as its primary objective the methods which 
may be employed to nullify the effects of frictional heating 
on the sampling or measuring instrumentality. The method 
presented should be capable of being incorporated into an 
instrument which will have the minimum time lag and provide
direct readings. Two speed ranges are under 
200-600 and 200-l®00mph.

Ambient Humidity Measurement. Presentation 
one or more methods of measuring the relative

consideration :

is desired of 
(or absolute)

humidity of the atmosphere through which an aircraft is pass
ing. Nullification of the effects of frictional heating is a 
primary objective. The method (s) presented should be capable 
of being incorporated into an instrument which will be direct 
reading and have minimum time lag. Two speed ranges are 
under consideration, 200-600 and 200-1000mph.

Rugged Portable Lightweight A mmeter. A rugged portable 
lightweight ammeter with a sensitivity 20 to 100 times that 
of the conventional D’Arsonval type. Device should be simple, 
requiring no external power supply or electron tube amplifiers.

ELECTRONIC DESIGN • November 1954
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Measure the pre-stresses set up in nut and bolt assemblies.

p type material a different color.

s of

accuracy of 5 mils, independent of the earth’s mag-

Homing Navigation System. Simple homing navigation sys-
tems, including homing heads, gyros, etc. Rugged and light.

azimuth

a

1954

f re
long

Collapsible Field Antenna Masts 
develop a structure, usable as an

Bolt Assemblies. A port 
otherwise) is needed to

a vertical radiator, which is much lighter 
than present types, and capable of rapid

system of 
of line of

or Ver
antenna

Measurement of Ballistic Data. A simple means of 
ballistic, wind and ballistic, air density data from 
measurements and observations which will continuously 
data sufficiently accurate for A A fire control purposes.

getting 
surface 
furnish

of 
of

High Resistance Material. 
which has u resistance of 
The material recommended

of materials are being investigated: 
aluminum phosphate crystals; (c) 
soluble crystals; (d) nepheline and

Discover an insulating material 
at least 10“ ohms per centimeter, 
for this application should have a

wave 
lency 
v of

Non Magnetic Compass. A simple directional device capable of 
being carried by a foot soldier which can determine true north
within an 
netic eld.

' the 
the 
and 

ding 
0 to

Irtillery Orientation System. Development of a 
orientation of artillery to a reference independent

Ultra Light-Weight 
tical Radiators. To 
support mast or as 
and more portable

Helicopter Attitude Indicator. A relatively simple, lightweight 
instrument that will indicate the correct attitude of the heli- 
•opter fuselage in the hover condition as well as in flight and 
which will indicate drift in any direction.

\'on Destructive Tester. The problem is to develop a simple 
reliable device or technique for non-destructive testing of ad- 
ilesion in bonded joints.

Detection of Buried Explosives. A device or technique capable 
of positively detecting and locating explosives, as such, buried 
at shallow depths.

Weather Observation Apparatus. Development of an economi 
cal automatic weather observation apparatus that records 
weather elements (including humidity, wind speed, wind direc
tion, etc.) and makes a permanent record or broadcasts weather 
conditions under extreme cold or heat situations.

Lightweight Equipment for Translating Speech into Writing. 
To develop equipment of size suitable for general use, capable 
of translating ordinary speech into the written word. All ap
proaches to date show that apparatus required using existing 
techniques would be extremely complicated and bulky.

(a) synthetic quartz; (b) 
various types of water

(e) tourmaline.

table 
that 

nple, 
tiers.

True Vertical Indicator. A simple means of determining true 
vertical, not employing a gyroscope, that will not be affected 
by accelerations in the horizontal plane.

sight, earth’s magnetic field, or earth’s rotation, with 
accuracy of 1/4 mil.

low temperature coefficient, good resistance to vibration and 
shock, but need have only limited external mechanical strength. 
This material is required in providing very high resistance 
elements for use in radiation detection instruments. The resis
tors must be producible within 20% accuracy.

Electro-Chemical Stability. Develop a method of achieving 
electro-chemical stability of semi-conductor surfaces especially 
in the case of germanium and silicon.

Pre-Stress Measurement in Nut and 
tble device (sonic, electrical or

New Type of Communication. The development of a revo
lutionary new method of transmitting intelligence to augment 
or replace present systems. Present systems in general depend 
on electrical impulses, electromagnetic, waves, sound waves, 
etc. A system utilizing completely new concepts is desired.

tero- 
es.

Presenting Three-Dimensional Information. There is a need 
in the radar display field for a means of presenting three
dimensional information. Stereoptical techniques are considered 
inadequate particularly where reasonable high accuracy of all 
three quantities must be retained.

Trajectory Indicator. Indicator to indicate trajectory of 
missile with respect to a target aircraft.

System of Transmitting Fire Control Data. A method 
automatically transmitting and receiving three elements

Materials

Semi-Conductor Material. Develop a semi-conductor material 
suitable for use in transistors, the color of which is to depend 
upon its conductivity type, that is, n type material one color,

Methods

Growth of Large Single Crystals. Develop a simple and eco
nomical method for the growth of large single crystals of 
silicon with desired resistivity and lifetime.

irth’s field.
to the direction ot the

27

lux Meter. A means of measuring small changes in the earth's 
■ agnetic field that does not require the measuring device to
Maintain a fixed position relative

Helicopter Airspeed Indicator. A simple, dependable, light 
weight device is required to measure and indicate the forward 
speed of a helicopter through the surrounding air at very low 
speeds (0-20 mph) involved in hovering. Ordinary airspeed 
measurement is ineffective due to the great disturbance of the 
air mass by the motor downwash.
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Dt tection 
Sandwich

of Defects in or General Inadequacies of Structural 
Materials. To develop non destructive means for

determining the presence of defects or inadequate bonding of 
sandwich materials, which can be used by relatively unskilled 
personnel. Rapid means of inspection of structural sandwich 
assemblies as used in aircraft are required to determine if 
adequate strength is provided. Increasing use of sandwich 
construction in aircraft makes this problem increasingly 
important.

Special Devices

Concealment Studies for Combat Vehicles, Development of a 
device or devices applicable to vehicles to permit combat oper
ation of vehicles under cover of darkness without disclosing 
the location of the vehicles through the usual means of radia
tion, light, and noise.
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installation by a small crew. Mobility of military radio com
munication equipment is often limited primarily by the porta
bility of its antenna system. New masts of the collapsible
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type are required to increase effectiveness by enhancing porta
bility ot equipment and, when used as radiators, to afford 
increased efficiency in that the antenna can be readily adjusted 
to resonance at a particular frequency.

Desired characteristics of the structure include: (a) Maxi
mum height, lOCH; minimum, not more than 10'; readily ad 
justable to any intermediate height, (b) Minimum weight and 
bulk consistent with requisite mechanical strength; preferably 
portable by one or two men. (c) Minimum of guys; prefer 
ably none for lower masts and radiators, (d) Completely 
weatherproof. All components to be capable of outside storage 
in any climate, and usable in the Arctic and in the tropics.

New Methods of Converting Light Energy into Electrical 
Energy. An equipment that could convert light energy into 
electrical energy for power applications should be capable of 
operating on a minimum amount of light; should be capable 
of producing electrical energy at a reasonably efficient rate of 
conversion, and, if possible, the electrical output should have 
a constant curve to insure good voltage regulation; equipment 
should be rugged and not affected by atmospheric conditions; 
should be capable of operating from —65°F to -|-165OF; 
should be of minimum weight and size and should not be diffi
cult to operate.

Equipment for Converting Heat Energy into Electrical, Energy. 
Equipment for converting heat energy into electrical energy 
should have efficient and fool-proof heating and heat transfer 
mechanism; should be capable of using several types of fuel 
such as gasoline, diesel oil, kerosene, alcohol, etc.; should be 
portable; thermocouples should be of such construction and 
composition as to provide efficiency above 5 or 10%, if pos 
sible; equipment should have good voltage regulation and 
should have reasonably constant power output during variation 
of temperature.

Electronic Telegraph Printer. To provide a telegraph printing 
device in which the functions of translating the transmitted 
signals and the operation of the printing elements are accorn 
plished by electronic circuits. The equipment shall be light in 
weight and capable of efficiently operating at speeds greater 
than the conventional mechanical teletypewriter. Combat mili
tary operations require a lightweight telegraph printer that is 
capable of man-pack and installation by small battle units. 
The equipment shall also be suitable for aircraft installation.

Destructive Ray. To develop equipment of usable size capable 
of producing destructive or death rays effective at 500 yards 
without excessive power input. Investigations to date indicate 
that tremendous amounts of power would be required using 
present techniques and that a completely new approach is 
indicated.

data over a twisted pair of field wires with an accuracy of one 
part in twelve thousand. The transmission of all three elements 
of data need not be carried on simultaneously, provided that 
each element is transmitted at least twice per second.

Casting Resins. Potting or casting plastic compounds for pro
tecting electronic components and sub-assemblies. Such com
pounds are required to have low viscosity at relatively low 
temperatures, should set up and cure quickly with a minimum 
cracking over a wide temperature range, (—55°C to 200°C.)

High Temperature Molding Compound. Molding compound 
having resistance to high temperatures, (200°C), low dielectric 
loss, and good mechanical properties. The material will be a 
plastic, preferably thermosetting, with good dimensional sta
bility, and a short molding cycle.

Coil Imprégnants. A low cost, easily applied r-f coil imprég
nant, which will satisfy general military service conditions 
such as high temperature, (125°C), high humidity, low tem
perature storage, (—62°C), with minimum effect on physical 
or electrical performance. Such imprégnant may be a wax, 
varnish, or resin. The imprégnant must be such that the “Q” 
of a coil which it protects must be maintained after exposure 
to the adverse environmental conditions mentioned.

High Quality Synthetic Quartz or Other Piezoelectric Crystals. 
Development of high quality synthetic quartz or other piezo 
electric crystals which can be used in lieu of natural quartz 
in frequency control devices. Because of the diminishing supply 
of natural quartz, it is necessary that synthetic materials be 
developed for frequency control devices. The following types

New Miniature Radio Equipment Construction Methods. 
Utilization of miniature equivalents of standard size compo
nent parts in the development of subassemblies which will 
permit construction of ultra-compact radio equipment, and 
simplify maintenance; and design of miniature components 
not already available. Weight and volume are all-important 
considerations in the design of military electronic equipment.
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Element
• UNITIZED RECTIFIERS

• PLATE TRANSFORMERS

• FILAMENT TRANSFORMERS

• FILTER REACTORS

ME54-13

cur.

s • Load Ratio Control Trant
Transformen For Electronics

• PLATE-FILAMENT-REACTOR 
ASSEMBLIES

Moloney now offers complete power 
supplies custom built to your needs. 
Complete power supplies or any sub
assembly can be had, manufactured to 
your most rigid specifications.

High Power or High Voltage offers no 
problem to Moloney, long experienced 
in the manufacture of quality transfor* 
mers. Moloney, supplying transformers 
to the electrical industry for over 58 
years, stands ready to apply this exper
ience to the manufacture of your most 
exacting requirement for power supplies.

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

CIRCLE ED-21 ON READER-SERVICE CARD FOR MORE INFORMATION

. RETMA le< . .। } Standards| MIL-T-27 i
OIL • ASKAREL

DRY (Clots A, B & H.)
Writ« today for Bulletin ST-3505 
describing Specialty Transformers

FUNCTIONALLY similar to a resolver, the “In- 
■ ductosyn” is an angular data transmission de
vice of high accuracy. This synchro element can 
serve in automatic machine controls, as a position 
servo, an analog-to-digital converter, an electro
mechanical transducer, a high-speed phase shifter, 
an electronic back-lash-free gear ratio, a distance 
measuring device, an angular pickoff, and in many 
other applications, one of which is illustrated.

The conductors of the unit are etched silver on 
glass discs, one of which is illustrated. The single 
rotor disc is arranged in space quadrature with 
the two stator discs without any magnetic cores. 
Because of this construction, the electrical coup
ling between the rotor and stators is very* low. To 
improve coupling, the rotor is energized at a 
higher frequency, typically lOkc. The oscillator 
supplies about 0.25v to the 0.5-ohm impedance 
rotor. The Inductosyn is manufactured by Farrand 
Optical Co., Inc., Bronx Blvd, and East 238th St., 
New York 70, N. Y.

The unit illustrated has 108 poles for 54 syn
chronous points per revolution, but the Inductosyn 
can be constructed with varying numbers of poles 
depending on the particular application. For more 
information on these high precision synchros, turn 
to the Reader’s Service Card and circle ED-22.

POWER 
SUPPLIES
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1000 SERIES 2 POLE AND 4 POLE MODELS 
With and Without Gear Trains

The "printed " conduc
tors of this 108-pole 
rotor are etched silver 
on a glass disc.

MPMEHT DIVISION 
W BORG CORPORATION 

IE, WISCONSINclosed servo 
amplifiers off-

These Borg-Motors were designed specifically for in
strumentation, control and timing devices. They are 
recommended for all applications where low torque, 
constant speed and long life are positive requirements.

ion Mult-Tur.- Pctentiomerers, 900 Serie»
Standard Potentiometer, 1100 Series 

on Mulu-Turn Counting Dials
Control Motors O Frequency Standards
ment Motors □ Contract Manufacturing

SERVO-CONTROL z 
Borg-Motors

Two phase, 115 volt, 400 cps in
duction type Borg-Motors for 
servo control applications. Ap
proximate size 1 Ji" diameter x 2" 
long with a locked rotor torque 
of 0.82 ounce-inch.

f .the* 
400-

Only 3" in diameter, the In- 
duc+osyne has the angular ac
curacy of precision mechanics 
devices many times larger.

MICROPOTS

10-TURN MICROPOTS900 SERIES 3-TURN ANDBORG

10-TURN MODELS 901-903MODELS 93 1-9353-TURN

SYNCHRONOUS AND INDUCTION BORG-MOTORS

BORG EQUIPMENT DIVISION
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PHOTOGRAPH ANY
SCOPE PATTERN

Oscillo-Record Camera
The Fairchild Oscillo-Record camera will accurately record 
continuously varying phenomena as well as single transients 
and stationary patterns. Continuously variable electronic con
trol of the film speed from 1 to 3600 inches per minute allows 
you to select the optimum speed for the greatest clarity and 
detail, without film waste. The entire length of the 35 mm. film 
(100, 400 or 1,000 feet) can be run off continuously at any 
speed. The film is sprocket-driven so there is no slippage at 
any speed.

The Oscillo-Record camera mounts directly on the top of 
the scope. No tripod is needed and the oscilloscope controls 
are always accessible.
FOR IMMEDIATE EVALUATION of individual exposures the 
Fairchild-Polaroid® Oscilloscope Camera is economical, fast, 
and convenient. The trace reads from left to right, and is 
exactly one-half size. Each 314" x 414" Polaroid print (avail
able in only 60 seconds) records two separate images.

For more information, write Fairchild Camera and Instru
ment Corporation, Robbins Lane, Syosset, L. 1., N. Y., Depart
ment 120-21G2.

tìlRGHILD
OSCILLOSCOPE RECORDING CAMERAS

CIRCLE ED-24 ON READER-SERVICE CARD FOR MORE INFORMATION



Metal-Film

Precision Resistors

^OMPARABLE in cost to metal-film pre- 
w cision resistors with ceramic bases, the 
Series 850 Metal-Film-Type Precision Resis
tors shown at the right and on the cover 
feature a design in which the glass tube that

forms the body of the resistor has the resis
tive element deposited on its inside surface. 
This construction makes for simple her
metic sealing, high stability, and good 
mechanical strength. By depositing the
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The temperature derating curve for metal-film resistors com
pared with allowable derating under Government specifications.
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The resistive film covers the entire inside glass 
surface of the resistor at the left. The right-hand 
unit has parallel strips of film for low inductance.

» resis- 
irface. 
e her- 

good 
g the

resistive lines with good uniformity, a low- 
noise characteristic is achieved.

Resistance variations are obtained by 
making the resistive film in different shapes 
as illustrated. Electrical connections are 
made to the resistive element by silver 
bands fused to both it and the glass. The 
end seals are applied with true metal-to- 
glass seals providing hermetic sealing to 
more than 60psi.

The noble metal resistance film has the 
same resistivity and temperature coefficients 
as the bulk base material, and do not 

±1/4". An accuracy of ±0.1% and other 
resistance values can be specified. All 
leads are No. 20 AWG tinned copper wire, 
1-1/2" long. By specifying sealing of the 
end caps to the glass with high-temperature 
solder, units can be used at full rated 
power up to 150°C. Where there is the 
danger of the metal end caps shorting to 
some other component, these resistors can 
be supplied with plastic covers over the 
end caps. These covers add about 1/16" 
to the diameter and 3/32" to the length of 
the resistors.

vary with thickness of film. In a lOOOhr 
load-life test, the resistance of units varied 

I less than 0.2%, compared to an allowable
change of 1% according to Specification 

* MIL-R-10509A. The units tested showed 
I comparable high performance for the 
I other tests required by this specification. 
I The resistors exhibit a linear and positive

change in resistance with change in tem
perature, with a very low variation in 
temperature coefficient from one resistor to
another.

The resistors are available in the three
sizes illustrated with wattage ratings of

Manufactured by the Daven Co., 191 
Central Ave., Newark 4, N. J., the resis
tors have a very low reactive component 
of impedance. For units with resistances 
above 1000 ohms, this component is inher
ently capacitive with an shunt capacity of 
about 0.6 to 0.8/qufd. Below 1000 ohms, 
they tend to become inductive. If high 
frequency characteristics are important in 
a certain application, the resistors with 
metal film covering the entire inner sur
face of the glass tube are recommended. 
They can be furnished with resistances to 
about 50 ohms. If higher resistances are

l/2w, Iw, and 2w, respectively, and dimen
sions of 5/8" long x 13/64" diam, 1" long 
x 1/4" diam, and 2-1/16" long x 21/64" 
diam, respectively. All three sizes are avail
able in resistance values 10 to 100,000 ohms.

required for the application, the types with 
metal-film lines that run parallel to the 
tube's axis can be specified with resistances 
up 1000 ohms in all three wattage ratings. 
For more data on these resistors, turn to

Standard accuracies are ±1%, the Reader's Service Card and circle ED-25, and
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SMALL PARTS can playa BIG PART in...••••••••••••••••• • * ••••••••••••

HERE ARE ONLY A FEW TYPICAL 
TINY PARTS MADE BY BEAD CHAIN'S 

• Economical, Dependable 

MULTI-SWAGE METHOD

Leading manufacturers in the electronics, ma
chinery, appliance and toy fields have been 
saving substantially by using precision Multi
Swage parts instead of those previously 

made by turning, drilling, 
stamping or forming.

LET BEAD CHAIN MAKE YOUR

HINGE PIN

y

PIVOT PINS

FOOT OR REST PIN STOP PIN

SPACERS U RMBBaaMOHHgSHOULDER PINS

Tin«
Sj,eeifieations 

gi far less cofl.

The advanced manufacturing 
method developed and used 
exclusively by Bead Chain 
swages practically any type of 
small tubular part from flat 
stock into precision forms with 
positive, tight seams . . . and 
does it Automatically. If you 
can use high-volume produc
tion ... we can deliver it at a 
much faster rate .. . and at far 
less cost! Scrap is eliminated! 
Deliveries to you are depend
ably prompt!
We can supply you with parts 
that are beaded, grooved, 
shouldered and made with al
most any metal. Diameters up 
to lengths to 1 W

This catalog can save 
you a lot of production^?* 

time and money!
Write for it /

SPRING PINS SHAFT BEARINGS FRICTION FASTENERS

GET PROOF-POSITIVE
COST COMPARISONS!
Send us a blueprint or sample and quantity 

requirements. We will quickly show you the big 
economies we can deliver.

Bead Chain
Original and World's 

Largest Producer of Bead Chain

THE BEAD CHAIN MFG. CO. 
BRIDGEPORT 5, CONNECTICUT
Pleas« wind me ynar Catalog of Multi-Swag« Parts

NAME

TITLE

COMPANY

ADDRESS
KfV wn aw

THE BEAD CHAIN MANUFACTURING CO., BRIDGEPORT 5, CONN.
CIRCLE ED-26 ON READER-SERVICE CARD FOR MORE INFORMATION
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Give High Speed, High Temperature Electrical 
Equipment the Steadfast Protection of IMC’s 
Growing Line of TEFLON® Electrical Insulations

DIEFLEX® —TEMPTUBE TEFLON-TREATED GLASS SLEEVINGS • VARTEX TEFLON - CO ATED 
GLASS CLOTH • RM* TEFLON TAPES, TUBES, RODS, AND SHEETS.

Remarkable electrical, thermal, mechanical, and chemical characteristics 
are ideally combined in Teflon electrical insulations. This means that more 
and more electrical insulating requirements involving high temperature, 
high frequency, corrosion, and abrasion are being met by IMC’s Teflon 
materials.

Thin .0025’’ RM Teflon film tapes, as well as RM sheets, tubes, and 
rods, thrive on temperatures in the range of — 80°F to + 500'F. Thin RM 
film tapes are also unique because at high temperatures they contract to 
insure a tight fit; for use in motors, generators, and coaxial cables. RM 
Teflon sheets, tubes, and rods can be fabricated into component parts. These 
RM Teflon insulations combine toughness, resiliency, and a zero moisture 
absorption factor to assure successful service under severe operating 
conditions. Teflon insulations do not readily adhere to sticky materials, 
are inert to chemicals (except molten alkali metals and fluorine at high 
temperatures and pressures), and will not carbonize under arcing. They 
offer excellent electrical properties over a wide thermal range, exhibit low 
power loss, and low dielectric constant. All of these properties are present 
to a modified degree in the different Teflon materials.

In addition to the RM Teflon insulations, available IMC insulations in
clude Dieflex-Temptube Teflon-treated braided glass sleevings that qualify 
as flexible Class H materials, and serve perfectly for insulating leads and 
wires. Also there is Vartex Teflon-coated glass cloth that has excellent 
physical strength and extreme abrasion resistance for use as a coil separator, 
slot liner, coil wrapper, or layer insulation in transformers and motors.

Ask your IMC sales office for technical data, prices, engineering 
suggestions or samples on IMC’s Teflon electrical insulation.

OTHER IMC’S CLASS H INSULATIONS
Varnishes t, Adhesives t. Compounds f, Resins t. and Grease f
Varnish- or rubber-treated glass tubings, sleevings f. cloth f, tape, and cord I
Silastic • pastes f, tape t, and cloth
Silicone-bonded mica segment plate, flexible plate, and mica-glass cloth combination 

sheets +. and tape
Laminated glass cloth-plastic sheets +, tubes, and rods

* Ray bestos-Manhattan, Inc. t Local stocks carried.
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Transistorized

Testing Oscillator

WA#EIGI1ING only 30 oz, the Type
" 1307-A Transistor Oscillator 

shown in the photograph is a highly 
compact source of 400 and lOOOcy 
signals. Useful for making continuity 
checks of audio equipment, setting 
operating levels, checking the sensi
tivity of oscillographs, and as a pow
er source for bridge measurements, 
it can be held easily in one’s hand.

The unit uses a Raytheon Type 
721 p-n-p junction transistor in the 
Hartley circuit illustrated. The in
ductor of this tuned circuit is an 
iron-cored coil with an air gap. The 
germanium diode helps set the bias 

voltage for the base. The operating 
characteristics of this diode approxi
mate those of the transistor emitter 
base junction so that oscillations will 
start for a wider range of tempera
ture, battery voltage, or transistor 
employed that is obtainable with a 
linear resistor in the bias circuit. The 
small resistance in the emitter circuit 
provides degenerative feedback to 
improve the waveform.

The outputs of the oscillator are 400 
and lOOOcy accurate to ±3% at 2v 
output into a 600-ohm resistor. Dis
tortion is less than 5% at 400cy, full 
output. It may be slightly higher at
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The Type 1307-A 
Oscillator re
quires no warm
up time, thereby 
greatly increasing 
battery life.
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WOOcy. The 2-1/2" output meter 
reads 3v, full scale. The unit is pow
ered by three mercury “A” batteries, 
which have an average life of lOOhr. 
No warm-up time is required for the 
oscillator, which is manufactured by 
General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass.

Packaged in a 6" x 3-1/8" x 2-1/2" 
aluminum enclosure, the oscillator is

Ô è f V
Y-26546 Y-26547 Y-26548 Y-26549

High strength 
Alumina ceramic

e400 
,t 2v 
Dis- 
full 

ïr at

COLLECTOR

BASE
EMITTER

LEVEL

BY-PASS

TUNING 
CAPACITOR 

---------I(-------

ooooooooooooooooooéooa. OfiÜuyaflOOfiflflOftJ

Superior 
electrical properties

Excellent 
solder characteristics

Will not deteriorate 
with time

Y-33177 Y-33178Y-33174 Y-33176

Y-33171

Y-26545Y-25707 Y-26541 Y-26542 Y-26543 Y-26544

The Hartley circuit for the 
oscillator incorporates one 
transistor and one type 
1N34-A diode.

also provided with a leather carry
ing case. The output is terminated in 
a 274-MB double plug. Other uses 
for the unit include standardizing 
sound measuring equipment and in 
making preliminary calibrations of 
electronic systems. For more informa
tion on this device, turn to the Read
er-Service Card and circle ED-28.

Withstand extreme 
temperature variations

Metal permanently bonded 
to ceramic

Reduce "leaker" troubles

The standard terminals shown here are in stock for im
mediate shipment. Bulletin No. 5410, sent on request, gives 
complete data. If you cannot use one of our many stand
ards, special sizes or types can be custom made to your 
drawing. (Delivery on specials will take longer, of course.) 
Send sample or sketch for price and delivery information.

CIRCLE ED-29 ON READER-SERVICE CARD >
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Design Forum

A Miniature Tape Recorder

All parts are readily accessible by re
moving the enclosure from the "Tapette".

JETTING forth clear-cut design objectives and 
^working towards these goals is a consistently tried- 
and-true way of producing a well designed product. 
This was the way in which the “Tapette”, a miniature 
portable tape recorder, was created.

The objectives were to design a unit about the 
size of a foreign wire recorder known as the “Minifon” 
whose general features had gained some acceptance 
in the American market; to use tape instead of wire 
to avoid the problem of fragility; to make editing 
easy; and, to give the user a ready means of knowing 
how much tape had been used and how much was 
left (a difficult problem with wire). Reels that could 
be played back in any standard tape reproducer were 

to be used, and all the standard operating functions I 
common to tape recorders were to be employed, i 
Finally, the unit was to be constructed for ready 
servicing by the average technician.

These objectives were cleverly achieved by A. C. 
Pravis, Jr., who designed the “Tapette”, a product 
of Broadcast Equipment Specialties Co., 135-01 Lib
erty Ave., Richmond Hill, L. I., N. Y.

This compact unit measures about 6-1/2" x 4-1/2" 
x 1-1/2", weighs about 2 lb, and can be easily carried I 
about in a coat pocket. Since tape is bulkier than 
wire, stacked reels are employed as well as l/2mil 
“Mylar” based tape, which is about 0.0011" thick 
compared with ordinary 0.0022" thick tape. The reel
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Tape time can be estimated by ob
serving the reel through the window. 
The wristwatch contains a microphone.

The reels are stacked for a more compact 
design. The entire unit only weighs 2 lb.
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ZONE____STATEcones ever published.exposures as high as 700 F. No. 14No. 12

1954

NAME _

TITLE ____

COMPANY 

STREET _ 

CITY______

35-

WASHINGTON, D. C. (Silver Spring, Md.)NEW rORKDALLAS DETROIT LOS ANGELEScir zHaNDCHICAGOAllANTA

France: St. Gobain, ParisEngland: Midland Silicones Ltd., LondonCanada: Dow Corning Silicones Ltd , Toronto;
CIRCLE ED-3O ON READER-SERVICE CARD FOR MORE INFORMATION
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e reel

carries 625' of tape providing l/2hr in each of two 
tracks for a total of Ihr of recording time. Tape 
speed is 3-3/4" sec, which is standard in most home 
recorders. The 3-13/16" diam reels have al" hub. 
They are designed with a detent to snap into the 
“Tapette”, and a key and hole to fit standard players.

To provide all the standard functions of a tape 
recorder (record, erase, monitor, reverse at high speed, 
and playback) only three controls are employed: one 
for “Forward”, “Off”, & “Rewind”; one for “Record" 
and “Play”; and the third for volume. The controls 
are recessed to eliminate projections from the case.

An interlock arrangement is provided so that the 
machine cannot be started in the “Record” position 
until after forward tape motion is stopped. This pre
vents accidental erasure of the tape. Dialing the 
“Rewind” function causes the “Play-Record” switch 
to come to the “Playback” position, where it remains 
until the forward motion is initiated and the switch 
is placed in the “Record” position.

To provide economy of manufacture and easy inter
changeability, standard parts are employed. The re
cording head is a standard Brush unit and the ampli
fier is a standard Centralab “Ampec” Model 3 printed 
circuit unit, which includes tube sockets for two type 
CK538DX and one type CK548DX Raytheon sub
miniature tubes. A U.T.C. “Sub-Ouncer” choke is 
used as well as 22-l/2v batteries for the “B” supply 
and a pen light cell for the “A” supply.

Stacked Mallory Ml cells (two stacks of 5 cells 
each with about 15 hrs of life) furnish power for the 
permanent-magnet field 7/8" diam x 1-1 /2" length 
• ¡lobe Industries motor. Use of “Miniature Precision 
Ball Bearings” helps to reduce the load on the motor.

Provision can be made to operate the “Tapette” 
from the cigarette lighter outlet in an automobile,
<>r, with a special adapter, it can be run directly
Horn a llOv a-c line. Other accessories such as the
wristwatch” microphone also can be furnished.
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DOW CORNING
CORPORATION Silicone News

DESIGN ENGINEERS
Silicone Insulation Protects 
Shake-Tester Against Overloads 
The success of manufacturers producing 
highly specialized electrical equipment 
frequently hinges on the trouble free per
formance of their units. That’s why more 
and more of these manufacturers are
building silicone (Class 
into their products.
Take the Calidyne Co.
Mass., for example. For

H) insulation

of Winchester, 
six years Cali-

DOW CORNING SILICONES SOLVE DESIGN PROBLEM 
IN FUEL SYSTEM OF WORLD’S FASTEST AIRPLANE
The 1650 mph rocket-powered Bell X-1A 
is fueled with a mixture of alcohol-water 
and liquid oxygen. The oxygen supply is 
held near its boiling point of —297 F and 
a belt of frost nearly an inch thick collects 
around the fuel tanks.
The oxygen passes from the supply tanks 
to the rocket engine through a regulator 
valve which is controlled by nitrogen gas 
under pressure. This type of valve works 
well under normal conditions. At such 
extremely low temperatures, however, 
conventional valve diaphragms stiffen 
and become inoperative. Under certain

conditions oxygen is present in the regu
lator valve and could, in contact with 
conventional organic lubricants, cause a 
violent explosion.
Bell engineers successfully solved these two 
problems with the aid of Dow Corning 
silicone products. Silastic 250 was speci
fied for the valve diaphragms. Designed 
to meet AMS 33O2B. Silastic 250 retains 
its rubber-like properties from below —100 
to over 500 F.
The explosion hazard was reduced by 
using Dow Corning 33, a semi-inorganic 
silicone grease with a serviceable tempera-

Silicone-glass Laminates Offer 
Product Designers New Freedom

Silicone and its chemical cousin glass 
combine here in lightweight structural parts 
for hot jobs. Dow Coining 2106 is used to 
bond glass cloth to form laminated tubes, 
ducts, plates and honeycomb structures. 
Light, strong and arc-resistant, these parts 
stand 500 F continuously and short time

ture span of —100 to 300 F. 
engineers report that this silicone

. . is compatible with oxygen and 
fore can be used as a lubricant in

Bell’s
grease 
there- 
valves

which may be exposed to oxygen. Ordinary 
grease, when used in such places, would
he an explosive hazard." No. 10

Ready to use Dow Corning Silicone Foaming 

Powders produce heat-stable, nonflammable, 
easily machined, low density foam struc
ture' for electrical and thermal insulation. 
Can be foamed in place and often cured 
in Service. Recently published data sheet 
describes applications, properties and foam-
ing characteristics. No. 13

dyne has been manufacturing a line of 
electro-dynamic “shakers” used to deter
mine the vibration resistance of various 
assemblies, machines and equipment.

"What's u Silicon«?" is the title of a 32 page 
booklet which answers that often asked 
question in semi-technical terms. Indexed 
and illustrated, this booklet has earned an 
international reputation as the most inter
esting and informative description of sili-

Units to be 
table which 
ture coil.

tested are fastened to a shaker 
is then connected to the arma- 
Vibratory motion is achieved

and controlled by the simultaneous passage 
of an AC current through the armature 
coil and field of the electromagnet.

No Calidyne shaker has ever been reported 
burned out, although some are occasionally 
operated for days at top load. Built in 
blowers keep the coils cool enough when 
operated under standard loads. But it’s 
the Dow Corning Silicone Insulation that 
provides the necessary protection against
accidental overloads. No. 11

Design Edition 3
DOW CORNING CORPORATION • Dept. DA-23
Midland, Michigan
Please* send me more data on numbers:

10 II 12 13 14



Ill—Choosing Components for Printed Circuits
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INCREASING availability of circuit components de- 
■ signed or adapted for use in printed circuit assem
blies is making the printed circuit designer’s job 
much easier. Component manufacturers as a group 
have recognized the need and the large potential 
market for such items and are responding to it. The 
purpose of this article is to bring the designer as 
nearly up to date as possible on the products of this 
type presently or. the market. Tn addition, compo
nents such as inductors and capacitors that can be

Conventional components that do not require 
modification for use with printed circuits.
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By George Maisch, Chief Electronic Engineer 
Photocircuits Corp., Glen Cove, N. Y.

printed by the etched-foil method and included in 
ihe conductor pattern will be discussed.

In general, components for printed circuits fall 
into three categories:
1. Components originally intended for conventional assembly 
methods that may be used with no modification of design.

2. Components that have been designed or modified specifically 
for printed circuits (some examples are shown on p. 38).
3. Components that are actually a part of the printed circuit 
pattern design.

In the first category are such components as re
sistors, capacitors, coils, chokes, diodes, transistors, 
subminiature tubes, etc., which have pig tail leads or 
tabs protruding from the component in such a fash
ion that they may be easily formed to pass through 
holes or slots in the printed boards prior to dip sol
dering. Some manufacturers, such as International 
Resistance Corp., supply resistors with leads pre
formed and precut for insertion in printed boards. 
Tn the cutting of the resistor leads they are flattened 
in such a way that they “snap” into the board and 
are held in position until permanently secured by 
soldering. Special pliers, which flatten the lead at 
the point where it emerges from the hoard and cut 
it to the proper length, are available. The tool is 
limited in use because of the limitation on minimum 
hole diameters in circuit fabrication. Sufficient flat
tening of the leads to prevent the component from 
falling out of its lead holes during handling is diffi
cult to obtain.

Most printed circuit assemblers processing large 
numbers of components with wire lead terminations 
have constructed machines or fixtures for bending 
and cutting the leads to the proper size and shape. 
The various automatic assembly systems now under 
development (ED, September, 1954, pp. 12, 13, 32, 
and 33) usually provide for hopper feeding of wire

lead components in their presently available t'orm. 
Such machines would cut, shape, and insert the leads 
automatically.

The second category includes those components 
such as tube sockets, i-f cans, volume controls, etc., 
which were previously mounted on the metal chassis 
and then connected by wires to other circuit elements. 
The terminations of these units are usually solder 
lugs. The approach of the manufacturers has been to 
adapt existing designs to printed circuits by replac
ing the former terminations with tabs, wires or other 
devices which make possible the mounting of the com
ponent on the printed circuit board and the dip sol
dering of all connections. If possible, a “snap on 
feature utilizing some spring metal extension is added 
so that the component is held securely on the board 
during any handling before dip soldering.

From the assembler’s viewpoint the most impor
tant component to have been adapted is the tube 
socket. First to appear were molded sockets whose 
contacts wrere modified so that they could be inserted 
in the board and dip soldered as shown on p. 38. They 
are made with a key to orient the socket if desired. 
These sockets are obtainable in various plastic mould 
materials to suit a variety of applications.

Of particular interest is the appearance of a lam
inated wafer socket for printed circuit assembly. In 
addition to a price advantage, the socket offers pat
tern design flexibility in that shorting bars are un
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Semiconductor crystal

Resistors Carbon composition—up to 
including 2w sizes

Wire wound types

and

Capacitors Tubular paper
Tubular electrolytic 
Mica and silvered mica 
Ceramic disc
Metallized ceramic tubular

Capacitors (Semi-adjustable) 
Tubular trimmers 
Mica trimmers and padders

Coils and transformers Unshielded wound on paper 
or similar types

tube

Chokes Radio frequency types

Hardware Stamped lugs 
Machined lugs 
Hollow pins 
Eyelets 
Rivets
Threaded bushings



Method of Installation

lents

Connectors

Glenbrook,

Northridg

lam

un
ELECTRONIC DESIGN November 19541954

Circon). Other types of 
portion of the connector 
circuit are also available

available (H. H. Buggie, 
connectors where the male 
is attached to the printed 
(Cinch, Buggie, Circon).
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A switch wafer, for dip soldering into a circuit pat
tern, otherwise similar to rotary wafer switches and 
using standard detents, has been designed by Oak 
Manufacturing Co., Chicago. 111. Little tabs extend
ing from each contact fit into a circular pattern of 
slots punched in the laminate.

The table at the right lists all of the components 
for printed circuitry presently known to the writer.

Connectors consist of a receptacle designed to ac
cept a printed circuit having all conductors terminat
ing in the connector brought to e common edge et 
right angles to the edge. The circuit board is shaped 
to fit the connector and is the male portion of the 
connector. Connectors fit 1/16" end 3/32" thickness 
boards and polarizing keys may be obtained.

These components have been modified for use with 
printed circuits. Some examples are shown on p. 38.

necessary since the conductor pattern may be con
tinued across socket terminals. Each socket terminal 
is inserted into a separate hole into which a compo
nent lead may be included.

Connectors are an example of components designed 
specifically for printed circuits. By designing the 
printed circuit so that conductors terminating in the 
connector are brought to a common edge, the circuit 
board becomes the male portion of the connectors. 
These connectors are available in varying numbers 
of contacts for one side or both sides of the printed 
circuit board. Connecting devices which permit stack
ing boards in parallel planes or at 90° angles are

Known as the "Pig-Tailor", this 
production machine shapes the 
leads of components with axial- 
leads, as shown above, for in
sertion in printed circuit boards 
(Bruno-New York Industries).

)ther 
com
) sol

on” 
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Richardson Co., Hollywood, Calif.
H. H. Buggie, Toledo, Ohio. (Angular 

connectors and cord stocking devices 
are also available from this firm).

Viking Electric Co., Los Angeles, Calif.

DeJur-Amsco Corp., Long 
N. Y.

Cinch Mfg. Corp.
Winchester Electronics, 

Conn.
Circon Component Co., 

Calif.

“Printed” Components
The third group of components are those which are 

a part of the printed circuit pattern. Small inductors.

Supplier
Tube socket, 7- and 9-con- 

tact moulded
Cinch Mfg. Co., Chicago, III.
Hugh H. Eby, Phila., Pa.
Methode Mfg. Corp., Chicago, III.
National Fabricated Products, Inc.,

Chicago, III.
Elco Corp., Phila., Pa.

Press into round hole. Design of lugs hold socket in 
printed circuit. Contact secured by fillet of solder 
between contact and circuit. Socket supplied with 
key, if desired, for positioning.

Mycalex Corp., Clifton, N, J. Similar to above but contacts secured by eyelets.

Sylvania Electric Products, Warren, Pa. Has tabs to penetrate slots in circuit. Designed for 
mechanical insertion.

Tub* socket, moulded-octal Methode Mfg. Corp. Mounting same as for 7- and 9-contact types.

Tube socket, laminated 
wafer 7- and 9-contact

Cinch Mfg. Corp.
Industrial Hardware, New York, N. Y.

Fits into circular configurations of round holes. Lugs 
holds socket in place until soldered.

Tube socket - subminiature 
types for horizontal and 
perpendicular tube posi
tioning

Cinch Mfg. Corp. Extended lugs on socket fit through holes in circuit 
board.

Variable resistors, volume 
controls, etc. with or 
without on-off switch

Centralab Corp., Milwaukee, Wis.
Chicago Telephone Supply, Chicago, III.

Terminals on controls passed through slots in circuit 
board held in place by soldered connections. Obtain
able with shaft parallel or perpendiculer to circuit 
pattern.

Transformers—i-f types or 
similar in cans

Automatic Mfg. Corp., Newark, N. J. 
Raypar, Inc., Chicago, III.
Radio Corp, of America, Camden, N J.

Metal tabs in base of transformer penetrate circuit 
pattern. Snap feature in tabs hold transformer in 
place pending soldering.

Pulse Transformers Gudeman Co., Los Angeles. Calif. Leads in base fit into holes in laminate; dip soldered.

Selenium Rectifiers Federal Telephone & Radio, Clifton, N. J. Rectifiers have tabs designed to snap into slots in 
circuit pattern.

Tuning Condensers Radio Condenser Corp., Camden, N. J. 
All Star Products, Defiance, Ohio

Tabs or lugs attached to frame and stator sections 
penetrate holes in circuit pattern. Held into place 
by soldering.

Ca pa citors-electrolytic Sprague Electric Co., North Adams, 
Mass.

P. R. Mallory, Indianapolis, Ind.
Planet Mfg. Corp., Bloomfield, N. J.

Can types. Lugs modified to penetrate circuit board. 
Modification of tubular electrolytic. Lugs from one 
end penetrate pattern. Lead from other end passed 
alongside of container into hole in circuit pattern.

Capacitors-ceramic disc Centralab Corp., Milwaukee, Wise. Short leads or tabs fo penetrate circuit pattern. 
Similar to regular ceramic disc types.

Coupling devices (eudio 
coupling units)

Centralab Corp. Metal tabs arranged elong common edge to pene
trate circuit pattern. Held in place by soldering 
operation.

Rotory switches, wafer type Oak Mfg. Corp., Chicago, III. Tabs attached to lugs of switch for soldering io 
printed circuit through holes in pattern. Switch uses 
some detent and hardware as regular line of switches.

Resistors Cinema Engineering Corp., Burbank, 
Calif.

Both leads extend from the same end of the resistor 
anticipating eventual automatic insertion techniques. 
(See pp. 40 and 41.)



The spring-metal contacts on this electro
lytic capacitor hold the unit in position 
until dip-soldered (Sprague Electric).

This selenium rectifier 
“snaps'1 into the printed 
circuit board (Federal 
Telephone and Radio).

An i-f transformer modi
fied for use with printed 
circuits (Raypar Corp.).

As shown, the printed circuit is 
the male connector that fits into 
these connectors (DeJur-Amsco).

Examples of tube sockets de
signed for use with printed 
circuits. The lower photo 
shows the shapes of holes 
required in the laminate to 
receive these subminiature 
electron tube sockets.

The shaft of this volume 
control extends through 
and is perpendicular to 
the board after mounting 
(Centralab).

capacitors and a variety of wiping contact switches 
are included in this group. (The subject of printed 
switches is so broad that space does not permit a 
discussion here: they will be considered, in a later 
article detailed in this series.)

Capacitors are readily included in the circuit pat
tern by using the pattern on both sides of the circuit 
board. The pattern on one side is made slightly larger
than the corresponding pattern on the other side 
allow for small errors in front-to-back registry 
printing.

The formula for parallel plate capacitors may 
readily applied:

to 
in

be

Capacitance (in micromicrofarad) = (0.2244KA)/d 
where: K = Dielectric constant

A = Area of smallest plate in square inches 
d = Thickness of circuit board in inches

Since etched circuits are usually on materials of 
1/16" and 1/32" thickness, these thicknesses are of 
greatest interest. In terms of these thicknesses for 
plastics where K equals approximately 5, the 1/16" 
thickness will result in a capacitance of 20/qtfd per 
square inch. Greater capacitance can be obtained in 
a smaller area through the use of thinner materials. 
For example, parallel capacitors etched on opposite 
sides of 0.006" thickness phenolic-impregnated glass 
cloth have a capacity of about 200/qtfd per sq-in.

A method of obtaining small capacitance values by 
interweaving or meshing conductors on a single side 
of a circuit pattern has been used. The relatively 
large amount of distributed inductance derived from 
this method has resulted in little use of this system. 
Capacitance between adjacent conductors spaced at 
a distance of 1/32" is less than lp.^fd per linear inch 
of pattern.

Capacitors placed in the central portion of spiral 
inductors provide the capacitive element of a reso
nant circuit and, in addition, provide an electrical 
“feed-through” to avoid the use of an eyelet or other 
means of “feeding through” the laminate at this 
point. When this is done, a double space must be pro
vided between the disc and the first turn of the 
spiral to avoid a lower Q caused by the disc acting 
as a shorted turn in the coil. This system is particu
larly useful in L-C resonant circuits such as traps or 
filters. The plastics used in printed circuits have a 
high loss factor, as compared to the low-loss ceramic 
and mica capacitors. Considering the economies in 
their manufacture however, etched capacitors are a 
valuable characteristic of the printed circuit.

Inductors

Low value inductors are commonly printed as part 
of the etched pattern. These inductors are in the form 
of spirals of varying shapes having a certain mean 
radius. Small line widths and spacings are desirable
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widths of 
Lines * Spaces

0.020"
0.010"
0.015"

OD ID
(See nomograph for Ulus 

tration of OD and ID)
Inductance 

(Microhenries) 
0.75 
1.75 
3.50

coupling design, two spirals are wound about a com
mon center. This method is used in the design of i-f 
transformers in television receivers and in elements 
where the capacitance and inductance in such an ar
rangement is utilized to develop a characteristic im
pedance. These have been used in connection with 
transmission line accessories such as baluns.

The Q obtainable in a printed inductance may vary 
from 50 to 200, The determining factors here are the 
same as in conventional windings, i.e., the base on 
which the coil is printed, the size of wire, and sur
rounding conditions. Coils on paper phenolic lami
nates display lower Q values than coils on glass fiber- 
epon, phenolic, silicone, and melamine laminates.

The nomograph at the right is useful in the design 
of spiral coils. The use of the nomograph is demon, 
strafed by the following procedure:
1. Assume a winding pitch of 30 mils (one line width 
plus one space) and a ratio of average radius to wind
ing depth, “A/C Ratio”, of 2.
2. Draw a line through the pitch and A/C Ratio 
values intersecting the “reflect axis”.
3. Draw a second line from this point on the reflect 
axis to the desired inductance value.
4. Read the number of turns required at the point 
of intersection with the “turns” scale.

The following formulas derived from the nomo
graph are helpful to the electronic designer, if other 
variables are fixed:
C(Winding Depth) =P(pitch) x N(turns)
C( Winding Depth) = (Outside diam—Inside diam)/2 
A( Average Radius) = (Outside diam—Inside diam)/4

As printed circuitry comes into more general use, 
standards for lead diameter, hole spacing, and other 
factors in the design and fabrication of printed cir
cuits will undoubtedly be adopted. In the meantime, 
the electronic designer must carefully follow the an
nouncements of new products designed for use in 
printed circuits in order to achieve the best or most 
economical design.

The upper unit is a high-pass 
filter combining printed ca
pacitors and inductors. The 
lower unit is a matching in
ductive impedance. The in
ductances are bifilar wound.

Edison’s pencilled reply on the letter reads:

Sprague—I really don't know the 
best thing. Ink thickened with 
gum and dust over with 
electrotyper's graphite is 
one way—ditto gold leaf— 
strong solution nitrate of 
silver and reduced to silver by 
fumes of phosphorous.
Also bronze powder made from 
copper—E."

As this recently discovered letter indicates, 
printed circuits were being investigated 50 
years ago. From Frank Julian Sprague to his 
business associate, Thomas A. Edison, the letter 
reads as follows:

Dear Edison: As the boss chemist—tell 
me something. I want to draw 
a line on a piece of brown paper 
which will be a fairly good conductor. 
There are several preparations—of 

course—
but I have an idea you can tell 
me the best. Sincerely, Sprague."

order to get the maximum number of turns in a 
nail area. There is a limitation, however, in etching 
pattern of fine lines and spaces. Line widths and 

>aces of 0.010" can be printed, but it is recom
ended that wider lines and spaces be used wrberever 
ossible. A common line width and space is 0.015".
As examples of sizes in a spiral coil for a certain 

iductance, the following are typical:
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Resistors for

Printed Circuits

|^ESIGNED for automatic assembly on printed 
circuit boards, the “PW” Series of Precision 

Wire-Wound Resistors features an indexing key
along one side. Entirely encapsulated in an epoxy 
resin, these units meet the humidity resistance and I 
aging requirements of Specification MIL-R-93A. 
A group of these resistors is shown mounted on a 
printed circuit board at the right.

The two terminal leads extend from one side of 
the cylindrical body, as shown below. One lead 
is located in the center of the cylinder, while the I 
other is located at the center of the key. The leads I 
for all sizes of the resistors are 1/4" long. The I 
distance between the centers of the wires vary in I 
multiples of 0.025". I

Where machinery for the automatic insertion of 
the resistors into printed circuit boards is not 
available or undeveloped, the units can be in
stalled manually with special tools. Designers can, 
therefore, utilize the resistors in present printed ।

ci veil 
mat ii
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Ches 
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rang 
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The resistors have a key 
along one side to facili
tate insertion by auto
matic machinery.
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Section of metallurgical laboratory of 
Sylvania engineering department.

HIGH PURITY SYLVANIA 
TUNGSTEN and CHEMICAL 
PRODUCTS NOW AVAILABLE

Special High Purity 
Chemicals and Compounds

Potassium Silicate • Etching Inks 
Carbonate Emission Coatings 
Mica Spray Coatings
Basing Cements

rated at an ambient temperature of 100°C, while 
Ihe PW200 Series is rated at an ambient temper
ature of 125CC.

Body lengths of the resistors, exclusive of leads, 
vary from 1/2" to 2", with weights of Igr and loz,

Metal Powders

Silicon • Germanium
Initial sintering of a tungsten ingot formed 
by high compression of tungsten metal 
powder.

“Alloy E”, and has a temperature coefficient of 
resistance of ±25 parts per million per degree 
'•entigrade. For more data on these resistors, turn 
io the Reader’s Service Card and circle ED-33.

Phosphors

Cathode Ray Tube Phosphors

Sylvania Tungsten wire, rod, and 
components are quality controlled 
from ore to finished products and 
tested in the laboratory and in the 
field. Suppliers to all leading manu
facturers in the radio and television 
industry, Sylvania offers you tung
sten and chemical products that 
meet the highest standards of pur
ity, precision, and uniformity.

Let Sylvania help you
Sylvania maintains large diversified 
metallurgical and chemical labora
tories for the development and per
fection of its many products. Today,

INCLUDE:
Tungsten

Radio Heater and Grid Wire 
Support Wire and Rod 
Gold Plated Wire
Ground Seal Rod
Formed or Ground Parts 
Cut and Bevelled Pieces 
Hand Wound Coils

Molybdenum

Wire, Rod 
Metal Powder

circuit designs pending the development of auto
matic insertion devices.

Manufactured by Cinema Engineering Co., 1100 
Chestnut St., Burbank, Calif., the resistors are 
furnished with ratings from l/8w to 2w in a wide 
range of resistances. The units are available in 
tolerances 1% to 0.05%. The PW100 Series is

these facilities are also available to 
help you. Sylvania engineers, Syl
vania “know-how,” and Sylvania 
equipment will aid you in product 
development or in the solution of 
tough manufacturing problems.

If it’s a question concerning any
thing . . . from a precision, custom- 
made tungsten wire to a specially- 
ground tungsten part, or from a high- 
purity phosphor to germanium di
oxide for your crystals ... put it up 
to Sylvania. A note on your letter
head will bring you the information 
you require. Address: Department 
4T-1411, Sylvania Electric Products, 
Inc., 1740 Broadway, N. Y. 19, N. Y.

espeetively. The resistance wire

A group of PW Resistors mounted 
in a printed-wire board that was 
designed with the proper spacing 
between lead holes.

TUNGSTEN AND CHEMICAL PRODUCTS
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Ceramic Capacitor
Rugged, Subminiature Component

__ The Style “S-3”, u-h-f 
H stand-off subminiature ce

ramic capacitor has rugged 
characteristics which en- 

z able it to be handled in
। h • i" ■

' ....
i a

i1'11'1- l i»i<’ »•».,!,i;t- ,i 
tin-plated copper mount- 

ting which almost completely encloses the dielectric 
material, thus allowing the supporting member to 
take most of the stress placed upon the wiring ter
minal and avoiding strain upon the ceramic body 
that causes failure in less rugged units.

The capacitor may be had in any one of the vari
ous types of ceramic dielectric materials, in capaci
tance values ranging from 2mmfd to 3300mmfd, de
pending on material used and working voltage rating. 
Overall height above chassis is approximately 9/16" 
and mounting area is 5/16" x 1/4", with a 0.127" 
hole to accommodate a No. 4 or No. 5 screw. The low 
inherent series inductance of Style “S-3” units makes 
them especially useful in ultra-high frequency de
signs. Mucon Corp., Dept. ED, 9, St. Francis St., 
Newark 5, N. J.
CIRCLE ED-31 ON READER-SERVICE CARD FOR MORE INFORMATION

Tube Characteristics Sheets 
Includes 48 Types

Calculations of tube parameters for circuit design 
are implemented by the 8-1/2" x 11" tube character
istic curve sheets in the second edition of “Vacuum 
Tube Characteristics and Design Sheets”. Forty-eight 
of the most popular standard, miniature, and sub
miniature types are included. Each sheet is remov
able for use on a drafting table, and it can be kept 
for record purposes. A short explanation of how to 
use the design sheets is given. Single sheets are also 
available for each of the types in the tablet. Vacuum 
Tube Research, 4624 W. Rosalie St., St. Louis 15, Mo.
CIRCLE ED-89 ON READER-SERVICE CARD FOR MORE INFORMATION
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Potentiometer
1 "diam Multi-Turn Design

Eighth in a series 
of new potenti- 
meters, the Type 
920 is designed to 
offer optimum ac
curacy, reliability, 
and versatility in 
a multi-turn poten
tiometer with small 
size, high mechani

cal rigidity, and electrical stability. With a size of 
1" diam x 2-1/2" long, it has 26-1/2" of coil length, 
making it possible to guarantee an accuracy of 
±0.25% standard in a resistance range of 4,000 ohms 
to 200,000 ohms, with an accuracy of ±0.1% for spe
cial applications. Mechanical and electrical rotations 
are 3600°-|-5o—0° standard.

The type 920 is available with three mountings: 
standard 3-hole mounting, servo mounting, and 
threaded bushing mounting. The unit is gangable. 
Single wire all-welded taps can be provided, and it 
has a 1/4" diam shaft.

Starting torque of 1 oz-in and running torque of 
1/2 oz-in make it possible to utilize small servo motors 
with low power, thus reducing size requirements in 
equipment. Despite its small size, the unit incorpor
ates all-metal construction throughout the body and 
supporting members. Fairchild Camera & Instrument 
Corp., Potentiometer Div., Dept. ED, 225 Park Ave., 
Hicksville, L. I., N. Y.

CIRCLE ED-90 ON READER-SERVICE CARD FOR MORE INFORMATION

Potting Compound
Heat Distortion Temperature of 120°C

“Hysol 6040” is the designation of a new potting 
compound with a heat distortion temperature of 
120°C. It is supplied with Hardener AN, and is for 
use in potting resistors, capacitors, etc. Heat distor
tion temperatures were determined in accordance 
with ASTM D648-45T. Houghton Laboratories, Inc., 
Dept. ED, 322 Bush Street, Olean, N. Y.
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Toroid Coil
Postage Stamp Size

This “postage 
stamp” Toroid Coil 
consists of a sub
miniature molyb-

U Z..... .4 denum permalloy
toroid core with a 

winding having a residual hole as small as 1/16", 
Windings are impregnated with a special compound, 
and the finished coil is encased in a tough epoxy 
plastic. Tinned No. 20 AWG wire leads are provided. 
Dimensions are 13/16" x 13/16" x 3/8" thick.

The coil is available in any inductance up to Ih. 
The useful frequency range covers 1500cy to 150kc, 
depending upon inductance value. The unit is capable 
of withstanding temperatures from —55° to 4~125°C, 
plus extreme environmental conditions. These coils 
are also available in the un-encapsulated form, with 
the winding ends exposed for making direct connec
tions. Un-encapsulated dimensions are only 5/8" OD 
x 9/32" thick. Hyeor Company, Inc., Dept. ED. 
11423 Vanowen St., North Hollywood, Calif.
CIRCLE ED-92 ON READER-SERVICE CARD FOR MORE INFORMATION
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Connector
With 15 Pressure Switches

No. 3372 female 
mating strip is de
signed for perma
nent base mount
ing, and to be used 
with this firm’s 

male connectors, Nos. 3367 and 3369. Fifteen pressure 
type sockets of beryllium copper are provided.

Nominal creep in the design is 3/32". Solder tabs 
are supplied for No. 20 wire. Plating is gold over 
silver. Standard insulating material is 3700 green 
mineral filled phenolic. The strip is also available 
in mineral filled phenolic type MFE, diallyl phthalate 
MDG, or general purpose phenolic CFG. H. H. 
Buggie, Inc., Dept. ED, 726 Stanton St., Toledo 4, 
Ohio.
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Solenoids
Available in 300 Variations

pull type by addingchange-over to push

■

(CONT.)
CIRCLE ED-94 ON READER-SERVICE CARD FOR MORE INFORMATION

REGULATION:

ICKO1MATI0N

CIRCLE ED-95 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-96 ON READER-SERVICE CARD FOR MORE INFORMATION
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MOUNTING: Cabinet or 19" Rack Panel 
FINISH: Baked Grey Wrinkle 
WEIGHT: 150 lbs.

to lh. 
150kc, 

‘apable 
125°C, 
e coils 
i, with 
;onnec- 
8" OD

full load.
RESPONSE: 0.2 Seconds 
METERS: 4%" AM and VM 
DIMENSIONS: 22" x 17" x 14%

MODEL MR532-15
5 to 32 VOLTS • 15 AMPS

Three hundred different types of custom solenoids 
may be assembled from 20 standard parts in the 
Series 100 and 300 lines of d-c solenoids. This feature 
means that exact requirements of custom-type sole
noids can be met without sacrificing economy and 
interchangeability.

Another unusual feature of the line is simplified

REGULATION: ± I % (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

MODEL M60VMC • 0 to 32 VOLTS ® 25 AMPS. (CONT.)

ALSO AVAILABLE: Standard 6 and 115 volt models; Ground and 
Airborne Radar and Missile Power Supplies — Prompt Deliveryl

is possible to have three different combinations of two 
circuits open and two circuits closed at any time.

The maintained toggle positions are detented to 
provide a positive feel of the position, and momen
tary positions are spring loaded to return to the 
center “off” position. The catalog listings and their 
toggle positions are: 13AT1, “momentary on, main
tained off, momentary on;” 13AT2, “maintained on, 
maintained off, maintained on ;” and 13AT3, “momen
tary on, maintained off, maintained on.”

The electrical rating of the switches used in each 
assembly is: 125/250v a-c, 5amp; 30v d-c, 3amp, in
ductive at sea level, 2.5amp inductive at 50,000 feet, 
Limp resistive at sea level, and 4amp resistive at 50,- 
”00 feet. Switches have a standard (AN and/or JAN 
type) bushing and bat handle. Micro Switch, Dept. 
LD, Freeport, Ill.

threaded 3/32" diam push rod to any plunger. Other 
features include miniature, lightweight, compact de
sign ; maximum power for minimum size ; and a wide 
variety of mountings, coils and wire sizes. Joseph 
Pollak Corp., Dept. ED, 81 Freeport St., Boston 22, 
Mass.

MODEL MR1040-30 • 10 to 40 VOLTS © 30 AMPS. (CONT.)
REGULATION: ± 1 % (a) From 10 to 40 Volts D.C. (b) From 100 to 130 Volts A.C. (c) From 

3 to 30 Amps. D. C.
RIPPLE: 1 % rms MOUNTING: Cabinot (or 19" rack panel)
A.C. INPUT: 100-130 volts, 1 Phase, 60 Cycles FINISH: Baked Grey Enamel
RESPONSE: 0.2 Sec. WEIGHT: 200 lbs.
METERS: 4%" AM and VM DIMENSIONS: 22" x 15" x 23"

List Price: $792 w/o cabinet, $827 w/cabinet
All prices F.O.B., El Segunde. Terms: 1% • 10 days, net 30. Phene collect for qwcmtlty discounts.

V.; does not exceed 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: 1 % rms @ 32V. and Full Load — 2 % rms. max. @ any voltage above 4 volts.
A.C. INPUT: 115 Volts, Single Phase, 60 c.p.s. WEIGHT: 130 lbs.
FINISH: Baked Grey Wrinkle DIMENSIONS: 22" x 15" x 14%"
*This unit is an economical solution to your power supply needs if stabilization for A.C. 
Voltage changes are not required. If this is required, see Model MR1040-30 below.

List Price: $439 w/o cabinet, $474 w/cabinet

Toggle Switches 
Can Control Four Circuits

Each assembly in this series of 
3-position, panel-mounting, sub
miniature toggle switches has two 
spdt basic switching units, pro
viding control of as many as four 

_ circuits. One basic switching unit 
is actuated in each extreme toggle 
position. Neither unit is actuated 
in the center toggle position. How
ever, due to the fact that there 
are two spdt switching elements, it

P1 MJ
NO TUBES

TO REPLACE

LOWER
MAINTENANCE

COST

LONGER LIFE

GUARANTEED

MAGNETIC COMPONENTS 
UTILIZE HYPERSIL CORES

CONTINUOUSLY VARIABLE 
WITHOUT SWITCHING

Write for Bulletin MA 154 . . . also writ« 
(on company letterhead) for Free Sub 
scription to technical periodical ' PERKIN 
Power Supply Bulletin.



package

Stupakoff

a handful of components 

in one 
tiny

New Products ...

Space is saved, assembly time reduced and 
errors eliminated when sturdy, compact 
Stupakoff Printed Circuits are used. In one 
tiny package—half the size of a book of 
matches—few or many accurately rated com
ponents—resistors and capacitors—are per
manently assembled according to specifica
tions. The only connections to be made are 
the external leads.

Stupakoff excels in the development and 
manufacture of Printed Circuits, and today 
is equipped with modern facilities for the 
mass-production of dependable units made to 
your specifications. Write for Bulletin 1151-A.

Time Delay Relay
In Two Easily Adjustable Ranges

The MEK-2110 is an 
electronic time delay relay 
designed for use wherever 
a dependable, easily ad
justable time delay is re
quired. Incorporated are 
such advantages as ease 
of installation, long life, 
and timing accuracy. Two 
timing ranges are avail
able, 1.5-120sec or 0.75- 

60sec. Dpdt load contacts are provided for control of 
external circuits. Load contacts are rated at 5amp 
115v a-c.

Repetitive accuracy, with constant line voltage, is 
better than ±2%. Variations in line voltage will 
cause a slight increase or decrease in the preset time. 
Reset time of 3% of set time must be allowed between 
operations.

The tinier allows a choice of tw’o sequences of oper
ation. In Sequence A, load contacts are de-energized 
during “Reset” and “Timing”, and energized when 
“Timed Out”. In Sequence B, load contacts are ener
gized during “Reset”, de-energized during “Timing”, 
and energized when “Timed Out”. Sequences are ob
tained by interchanging terminal strip connections. 
The unit is recommended for interval timing or time 
limiting operations. Two or more units may be con
nected together for complex timing sequences. Open 
or enclosed forms are available, as well as remotely 
adjustable units. Machinery Electrification, Dept. 
ED, Northboro, Mass.

CIRCLE ED-98 ON READER-SERVICE CARD FOR MORE INFORMATION

STUPAKOFF CERAMIC & MFG. CO. 
LATROBE, PENNSYLVANIA

DIVISION OF THE CARBORUNDUM COMPANY

Power Supplies
With Three Outputs

“Power in a Package” units 
are designed to give the re
search man, technician, or de
signer a w’ide range of pow’er 
outputs from one compact 
cabinet.

The unit illustrated provides 
regulated power, simultane
ously, as follows: 0-600v d-c at 
0-500 mils, regulated ±0.25%; 
6v or 7v d-c at 1.5-15amp, reg
ulated ±0.2%; 110-120v a-c, 
O-lOOOva load range, regulated

±0.1%. Practical single-cabinet combinations can in
clude a variety of other outputs. Sorensen & Co., Inc. 
Dept. ED, 375 Fairfield Ave., Stamford, Conn.

Another FLASH-O-LENS at work 
...checking pigment dispersion at 

B. F. Goodrich

The inspection tool that lights and magnifies—FLASH-O- 
LENS—is in daily use at The B. F. Goodrich Company 
in making laboratory checks on the dispersion of pig
ments in milled rubber stocks.
The built-in bulb of a FLASH-O-LENS brightly illumi
nates the inspection area—the accurately ground lenses 
give sharp, detailed enlargement. Result: quick, simple 
inspection!
Battery and plug-in models from $10.95. Write for free 
literature on applications, types, prices.

E. W. PIKE & COMPANY
492 NORTH AVENUE ELIZABETH 3, N. J.

CIRCLE ED-100 ON READER-SERVICE CARD FOR MORE INFORMATION
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Perfect balance makes Push Button
Castell Locktite Holder the king of

Exclusive collet holds lead in bull dog 
grip» preventing slipping or turning.

No graphite dust stains your fingers 
—because with one-hand push-button 
action you extend and retract the lead. 
No need to touch graphite. Comfort
able “wood-pencil” feel—not metallic.

Equipped with easily-replaced clutch, 
giving your Locktite indefinite life.

Imported Castell 9030 Lead in
serted in your Locktite Holder gives 
you the combination for brilliant re
sults on your drawing board. Ask 
your Dealer for both — Locktite 
Holder and Imported Castell 9030 
Lead in 19 degrees, 7B to 10H.

its class.
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AW FABER- CUST ELL
PENCIL COMPANY, INC., NEWARK 3. N. J.
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:or free

use in

Resolution: At least

Resolution: At least

INFORMATION

impedanceautomatic

TelevisionMicrowave Links

DIVISION OF MUNO-NEW YORK INDUSTRIES CORP.
NEW YORK 1, N. Y.460 WEST 34th STREET

CIRCLE ED-104 ON READER-SERVICE CARD FOR MORE INFORMATION
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± 0.1% of reading 

Infinite at null

50 microvolts between 
500 microvolts between

5 millivolts between 
± 0.1% of reading 

Infinite at null
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the length of high impedance cable required. It will 
withstand extreme environments of temperature, vi
bration, shock, etc. The amplifier is applicable for use 
with gages other than the piezo-electric types, such

Impedance Bridge 
Handles Multiple Circuits

High Resolution 
Laboratory Standard 
DC Voltmeters

as strain gages, photocells, and inductive 
Endevco Corp., Dept. ED, 689 S. Fair 
Pasadena 2, Calif.
CIRCLE ED-102 ON READER-SERVICE CARD FOR MORE

. . . Communications 
Signal Generators ..

including the special shockmount) permits its 
close proximity to the pickup, thus reducing

Absolute Accuracy: 
Input Impedance:

Model PVM-4

NOW AVAILABLE! 
BROADBAND POWER METERS 

THE CHOICE OF ALL ARMED 
SERVICES FOR MICROWAVE 
POWER MEASUREMENTS

Laboratory Standards.
Write for descriptive literature to Department BD-II

INDICATIONS: Direct Reading
CALIBRATION: Compensates for All Variables 
R-F COMPONENTS: Included, 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

Voltage Range: 0-100 Volts DC

Voltage Range: 0-600 Volts DC

For most applications these rugged port
able, 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

was originally devel

DA\A/ED J PULSE and CWV ▼▼ Civ j 5aw to 5W average frequency! 20MC — 10,OOOMC a Z*ZM IQ A 5% Absolute at all ranges, 
AvwUivAv I [frequencies, temperatures

Radar . . . Telemetering

IDA analog computers and accessories are manu
factured by Computer Company of America, Division 
of Bruno-New York Industries Corp. Their usefulness 
in the field of dynamics has been proven over the 
years. • • • • •

A complete line of standard computers, instrument* 
and regulated power supplies is supplemented by the 
ability to design and manufacture specialized equip
ment for your particular applications. Your inquiries 
are invited. ▲

Catalog PL- 3 describes these instruments completely, 

including their use as deflection potentiometers, null 
indicators and millimicroammeters. Copy on request.

Woped to test a specific multi
circuit electronic assembly. It 
checked all circuits completely.

B including extraneous wiring. 
It has a built-in audio oscil
lator to furnish bridge excita
tion. Provision is made for 
front panel selection of per

centage limit tolerance. It can be readily adapted to 
test similar electronic assemblies.

The unit illustrated accommodates 30 circuits; it 
can be re-designed to handle any required number of 
circuits. Cal-Tronics Corp., Dept. EI), 11307 Hindry 
\ve., Los Angeles 45, Calif.

CIRCLE ED-103 ON READER-SERVICE CARD FOR MORE INFORMATION

Galvanometer Amplifier 
Extends Usefulness of Pickups

* This high input
> impedance galvan

ometer amplifier,
.• . Model 2609, ex

. tends the useful
ness of piezo-elee- 
trie accelerometers, 
and pressure,force, 
and other pickups 
by providing suf
ficient output cur- 

w/ rent to drive high-
frequency galvan

ometers and magnetic recording heads. The input im
pedance of 1000 megohms permits useable operation 
with piezo-electric pickups to below Icy.

Sensitivity is flat to within ±1% over the fre
quency range from Icy to 20,000cy (without trans
former) and from 5cy to 5000cy with this firm’s 
Model 2609.1 output transformer. This output trans
former will be available as an accessory package, 
providing a low source impedance for use with high 
frequency galvanometers and an output of 50ma peak 
to peak into a 17-ohm load. Without the accessory 
transformer, an output of 14ma peak to peak into 
1000 ohms is available.

The small physical size of the amplifier (1" x 3" x

The Standard Item of Test Equipment for 
AH Broadband R-F Power Measurements • . .

TYPICAL APPLICATIONS

OC »01WTE»

NEW YORK 1460 WEST 34th STREET



price IS RIGHT! DELIVERY IS RIGHT!

ECLIPSE-PIONEER 
AUTOSYN SYNCHROS

**T*MSMirrns. ncsvits. coktbol tunsfmmus, biffroituls mid tiWLvmi

And then’s a type to meet every need!

AY-200 SERIES
in 5 standard types** . . . including 
CORROSION-RESISTANT models

AY-500 SERIES (PYGMY) 

in 5 standard types** . . . including 
CORROSION-RESISTANT models

AY-190 SERIES
in 5 standard types** ... all

CORROSION-RESISTANT

Our Autosyns provide the perfect answer 
to synchro requirements for three good 
reasons. First, they're priced attractively 
to keep down your initial cost. Second, 
they can be delivered in prototype quan
tities at once. Third, they’re available in 
all standard types in production quanti
ties ... as well as practically any special 
type you could ever need. And, of course, 
military rpecifications are used as design 
objectives in all cases. Only at Eclipse- 
Pioneer can you find the combination of

experience, facilities, and production 
techniques that make possible all these 
important advantages. So, whatever your 
synchro requirements, it will pay you to 
see Eclipse-Pioneer.
OTHER STANDARD AND SPECIAL ECLIPSE
PIONEER AUTOSYN SYNCHROS INCLUDE 
models 1, 11, 15, 18. 23 and 2R as well 
as high temperature, high frequency, lin
ear, and other types for special needs.
*BEGISTEBtD TRADE-MARK BENDIX AVIATION COBPOBATMN.

WRITE DEPARTMENT F

ECLIPSE
PIONEER

Division

TETERBORO, NEW JERSEY
West Com! Office: 117 E. Providencia Ave., Burbank, Calif. 

Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y.

CIRCLE ED-40 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products ...

Probe Light
Combines Three Functions

With the mirror and plastic probe removed, the 
handle of this instrument provides a powerful in
sulated-top flashlight. When the probe is inserted, the 
light is beamed to the probe tip, which offers a flood 
of light at the tip end. When the 1-1/2x mirror is 
slid onto the probe, a powerful illuminated reflection 
permits ready inspection of tight wiring. In elec
tronic instrumentation, the probe provides a handy 
light inspection instrument that can be readily car
ried by an engineer to provide light at the exact 
desired spot. Moore Manufacturing Co., Dept. ED, 
Swedesboro, N. J.

CIRCLE ED-41 ON READER-SERVICE CARD FOR MORE INFORMATION

Noise Figure Meter
For Use With Transistors

The Model NFT 
....................  .. ... . . Transistor Noise 

Figure Meter is a 
noise measuring in- 

I ■ strument that auto- 
II matically and ac- 
IF curately measures 

noise figures of 
transistors, tran

sistor amplifiers, and related devices. The instrument 
eliminates manual, step-by-step noise figure measure
ment. By automatically comparing the internal noise 
of the transistor with a calibrated noise source, a 
continuous direct reading of noise figure is obtained, 
which reduces the measurement to the status of a 
simple meter reading.

The noise figure measurement is made to IRE 
standards and is proportional to one cycle bandwidth 
at lOOOcy. Noise figure range for both transistors 
and transitor amplifiers is 5-60db ±ldb accuracy. 
Noise figure is presented directly on a 4-1/2" indi
cating meter, and is divided into three ranges for 
convenience and accuracy in reading. As an aid in 
simplifying transistor measurement, an internal power 
supply for supplying both emitter and collector 
biases is incorporated into the instrument. These 
biases can be varied over a wide range for optimizing 
the parameters for minimum noise figure.

The unit is self-contained in a hardwood cabinet, 
19" x 8" panel, 13" deep, and operates from an input 
source of 115v a-c, 60cy. Electronic Research Asso
ciates, Inc., Dept. ED, 715 Main St., No. Caldwell, N.J.

CIRCLE ED-42 ON READER-SERVICE CARD FOR MORE INFORMATION

IN

PRINTED
CIRCUITS

EXPERIENCE 
COUNTS!

Experience, more specifically • 
High Production Experience, in J 
applicable graphic arts tech- g 
niques, plastic and metal fabri- p 
eating methods and precision • 
electro-mechanical component • 
manufacture are important * 
factors in a smooth conversion g 
to use of prefabricated wiring. g 
METHODE places such experi- p 
ence at the service of receiver • 
and equipment manufacturers. •

Demonstration model of one of the first P 
commercially successful radios utilizing a P 
prefabricated wiring board furnished by g 
METHODE. Courtesy Hallicrafters Co. p 
Many of the early leaders (names on re- * 
quest) in the utilization of prefabricated * 
wiring have employed the fortunate com- • 
bination of equipment and know-how of- • 
fered by METHODE's established position • 
in the wiring device field. As with other G 
wiring devices utilized in electronics, spe- P 
cialization by a component manufacturer p 
offers producers advantage in quality and p 
economy while permitting concentration on g 
the applications of this new and basic com- g 
ponent product. _
Write lor our new ‘'Printed Circuit Hand- • 
book - UTILIZATION OF PREFABRICATED •

WIRING" •

METHODE
Manufacturing Company 

2021 W. Churchill St. 
Chicago 47, III.

CIRCLE ED-43 ON READER-SERVICE CARD
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We invite your in
quiries regarding
■ ENGINEERING
■ DEVELOPMENT
■ PRODUCTION

Catalog on request. 
Write (on your com
pany letterhead) 
Oept. ED-11 BOMAC 
Laboratories, Inc. 
Beverly, Mass.
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Powdered Iron Cores
Available from Stock

• TOP PERFORMANCE
• UNIFORMITY
• STABILITY

The above diodes may be 
supplied in pairs wherever 
their characteristics are 
matched as follows'

'omac Jlaborator led

The new 21" aluminized TV pic
ture tubes are now available. They 
offer 265 sq in of useful picture area. 
One of the types is electrostatically 
focused. The other is magnetically 
focused, but both use a single-field 
ion trap. They feature a deflection 
angle of 72°. They are supplied with 
an external conductive coating of 750 
to 1500/x/cfd capacitance. Sylvania 
Electric Products, Inc., Dept. ED, 
1740 Broadw’ay, New York 19, N. Y.
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SILICON DIODES
Bomac Silicon Diodes are manufactured to 
exceptionally high standards to assure 
electrical uniformity and mechanical 
stability. New design considerations and 
improved manufacturing techniques nave 
resulted in X-and S-band crystals of 
increased burnout resistance and higher 
humidity resistance.

More Positions
The sub-headline of a new product 

notice published on p. 87 of last 
month’s ELECTRONIC DESIGN in
correctly stated that this pushbutton 
switch has “7 to 12 positions”. As

Picture Tubes
Feature 72* or 90* Deflection
A 90-degree magnetic deflection 

17" picture tube designated the 
17AVP4 is supplied with an external 
conductive coating. Not aluminized, 
it has a grey spherical face. The tube 
is electrostatically focused and re
quires a single-field ion trap magnet. 
It is only 15-5/8" long. These tubes

UNIQUE PACKAGE PROTECTION
For complete protection during shipment and 
storage Bomac has designed a reusable RF 
Protective Package* which conforms with 
MIL-EI B specification. Diodes stored in this 
package are completely protected no matter 
how many times they are handled after the 
original seal is broken.
*Pat. applied for

ardized “preferred-type” pow’dered 
iron cores designed to meet many 
radio, TV, and communication needs 
are available from this firm’s stock at 
substantial savings over custom-made 
cores. The cores meet the mechanical 
specifications of the Metal Powder 
Association. Available types include 
conventional round cores with thread
ed brass inserts and threaded cores 
with either hex holes or screwdriver 
slots. Electronic Components Div., 
Dept. ED, Stackpole Carbon Co., St. 
Marys, Pa.
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switch, made by General Control Co., 
Boston, Mass., is made with from 
2 to 12 positions.

BEVERLY, MASSACHUSETTS

GAS SWITCHING 1UBES DiOOES • HYDROGEN THYRATRONS • DUPLEXERS MAGNETRONS 
MODULATORS CAVITIES

Conversion Loss ............... ± 10%
IF Impedance db 15 ohms
Rectified Current jt 10%
RF Impedance (VSWR) ... .Such that unbalance 10% of 

available power

Band Type
Freq. 
(MC)

Max. 
Conversion 

Loss 
db

Noise 
Ratio 

(Times)

Max. 
VSWR

IF 
Impedance 

(Ohms)
S 1N21B 3060 6.5 2.0 — —
S 1N21BR 3060 6.5 2.0 — —.
S 1N21C 3060 5b 1.5 — —.
S 1N21CR 3060 5.5 1.5 — —
X 1N23B 9375 6.5 2.7 — \ —

X 1N23BR 9375 6.5 2.7 — —

X 1N23C 9375 6.0 2.0 1.50 325 475
X 1N23CR 9375 6.0 2.0 1.50 325 475
X 1N149 9375 5.5 15 1.25 325 475
X 1N23D 9375 5.0 1.7 1.25 350-450
X 1N23DR 9375 5.0 1.7 1.25 350-450
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Representatives:

■ ow priced only because 
** of unusually efficient 
manufacturing techniques.

OTHER HEPPNER PRODUCTS: 
Ion Traps, Centering Devices, Fly- 
Back Transformers and Focomags.

LO WER
VCÌTTD <S W * JEa JL

LOWER PRICED
DEPENDABLE
SPEAKER

M line of 4* and 5* 
* * speakers 
designed for peak 
performance. Break 
off or cast magnet 
may be used.

■produced under rigid 
■ quality control. Metal 
stampings completely 
manufactured in our own Tool, Die and Punch Press Depart
ments. Exceptionally thorough final inspection.

plugs. transformers and/or brackets to your
■ specifications.
W ower your set costs with this dependable speaker Write for further in- 

formation TODAY.

HEPPNER
MANUFACTURING COMPANY

ROUND LAKE, ILLINOIS
(50 Miles Northwest of Chicago)
Phone: 6-2161
Specialists in Electro-Magnetic Devices

JAMES C. MUGGLEWORTH, 324 Haddon Avenue, Collingswood 7, New Jersey • RALPH HAFFEY, 
RR 1. U.S 27, Coldwater Rd., Ft. Wayne 8. Indiana • IRV M. COCHRANE CO, 408 So. 
Alvarado St., Los Angeles, Calif. • JOHN J. KOPPLE, 60 E. 42nd St, New York 17, N. Y.
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New Products ...
Magnetic Servo Amplifier 

Features One Cycle Response

The R40G10W1 
magnetic servo 
amplifier will de
liver up to lOw 
reversible phase 
a-c output into 
the control phase 
of MK7 and MK8 
servo motors for
reversible phase 

a-c or reversible polarity d-c input. Design emphasis 
has been to achieve minimum size and weight com
patible with operation at high temperatures in con
trol or servo systems where one cycle response is 
mandatory. The reactor unit is only 2-1/2" high x 
2-1/4" diam. It weighs less than 12 oz.

The R40G10W1 is completely encased in a molded 
resin except for the moisture and fungus proofed 
rectifier, which is supplied for external mounting. It 
is rated for operation at temperatures up to 85°C 
with normal servo duty cycles. Containing a mini
mum number of components, it is designed for rug
gedness and long, trouble-free life at minimum cost.

The amplifier can be supplied either as illustrated 
or W’ith a built-in magnetic, transistor, or vacuum 
tube preamplifier. In all eases, the only powrer supply 
required is 115v 400cy, single-phase. Polytechnic Re
search & Development Co., Inc., Dept. ED, 202 Til- 
la ry St., Brooklyn 1, N. Y.
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Peakpower Meter
For Measurements in X-Band

♦PRECISION t

components
///////Zwzzzz//7

* I

and

The “Model 100X” Micro
wave Peakpower Meter is used 
with an external synchroscope 
and standard wattmeter bridge. 
It provides direct - reading 
measurements of peak power in 
X-band transmission systems.

Direct-reading peak power 
measurements accurate to 0.2db 
are made of any amplitude- 
modulated wave train having 

the following variables: pulse repetition rate, 10-20,- 
OOOpps; pulse width, 0.1-10/xsec; pulse minimum 
pow’er level, 10/xw; maximum power level, 3mw. 
Through the use of directional couplers or attenuators 
of known characteristics in the transmission system, 
direct-reading peak power measurements at any level 
up to the megaw’att region are quickly and accurately 
accomplished. Cubic Corp., Dept. ED, 2841 Cannon 
St., San Diego 6, Calif. Malden

menters, and commercial

read scales and quality construc-

and plastic styl-tional, chrome
ing and sturdy construction

tions, they can be supplied
i nd with speci

Sfrati onaB
aMH

48, Mass-

special colors 
calibrations.

or supplied with 
for commerfcial

dials feature 
action. eAsily-

jen- 
isers.

Foi 
kn< 
ch<

lially calibrated 
»lank scales 
ipplications.

f National knobs — distin
guished by th< fir clean, furc

ate the most popular of their 
type ever produced. All fit 54" 
shafts. For conimercial applici-

National i 
smooth, velvety

OPUL4R DIALS 
AND KNOBS ।

Write for i ew Nationa 
catalog of dial i and knobs 1< 
Dept. ED-1154

lbs have baen the popular 
»ice of amateurs, e1—1

NATIONAL COMPANY, Inc.
61 Sheuman St.

tion. Many dial:, like the N‘and 
ACN dials sho vn, can be spe-

years. National dial

UKCLt tO-111 ON READER-SERVICE CARDCIRCLE ED-110 ON READER-SERVICE CARD FOR MORE INFORMATION
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Voltmeter
Measures Short Duty Cycle Pulses
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Header
Crack-Proof, Hermetic Unit

cy to over lOOMc), it can

Model VM-1 
is a portable, 
true peak read
ing, vacuum 
tube voltmeter 
capable of meas- 
u ring pulses 
with very short 
duty cycles. De
signed to oper
ate over a wide 
bandwidth (50- 

used to measure

pular 
iDeri-

sers. 
ure 
ily- 

siruc- 

 

Iland 
pe- 
ith 

erfcial

ir UJ

INC.

UJ 
œ

UI
QL 
2 
UJ (D 

W

positive peak, negative peak, or the peak-to-peak 
voltage of a waveform. Voltage range is lOOv full 
scale, with multipliers available to 30kv, designed 
to permit rapid selection of voltage ranges. The 
actual measuring elements are housed in a probe, 
to allow direct connection to the voltage source 
with a minimum of shunt capacity and series in
ductance. A convenient probe storage compartment 
is included.

Circuitry consists of a pair of diodes, housed in 
the probe, which are arranged to give a positive 
d-c output voltage equal to the peak positive, peak 
negative, or peak-to-peak voltage being measured. 
This voltage is fed to a stabilized feedback ampli
fier utilizing an electrometer tube which drives the 
indicating meter. The detector and amplifier cir
cuits and components are of such a nature that the 
back resistance of the diode detector is greater 
than 1012 ohms, giving an exceptionally long dis
charge time constant to the whole circuit. AU 
critical voltages, including the electrometer tube 
filament and diode filaments, are regulated. 
Gertsch Products, Inc., Dept. ED, 11846 Missis
sippi Ave., Los Angeles 25, Calif.
CIRCLE ED-45 ON READER’S SERVICE CARD FOR MORE DATA

u 
m 
s
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This hermetic seal 
header entirely elimi
nates the use of glass 
or ceramics as well as 
thermal shock and ex
pansion problems. It 
meets the MIL-T-27 
Moisture Resistance 

Test with polarizing voltage, and is the smallest 
compression seal available from this firm. It is 
being made in production quantities with any 
number of terminals from 2 to 16. Industrial 
Accessories, Inc., Dept. ED, Long Branch, N. J.
CIRCLE ED-46 ON READER’S SERVICE CARD FOR MORE DATA



WIDE-BAND
ELECTRONIC
SWITCH

Dual Trace

49

Overshoot, 
Rise-Time Duration 

Measurements

Model ES-180

■WH VW f

J
1

Accurate Shape, Time, 
Amplitude Comparisons

Simultaneous Display 
of Related Waveforms

Simultaneous Display
of Non-Sync. Signals

• Signals displayed on alternate sweeps, switched at
sweep-end, rate to 100 kc

A Amplifier rise-time .023 microseconds, megohm input, 
93 ohms load impedance

• Unity-gain, feedback, regulated power supplies for 
linearity and stability

• Index trace calibrated in volts and % amplitude elimi* 
nates parallax errors

• Time-signal input allows accurate and rapid measure
ment of pulse parameters

TELETRONICS LABORATORY, INC.

SA Kinkel SL» Westbury. L. !.. N. V. ,

CIRCLE ED-47 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products

Special Acme thread for rapid disconnect

CIRCLE ED-325 ON READER’S SERVICE CARD FOR MORE DATA

CIRCLE kU-322 ON READER-SERVICE CARD FOR MORE INFORMATION

flat fromresponse
lOcy to 2Mc, and useful

faithful4Me

James G. Biddle Co
Phila. 7, Pa.

N4ME

JOB FUNCTION

COMPANY

ADDRESS
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T-Ì00-CW 
TWIN-T-BRIDGE

REJECTION 
FILTER

1316 Arch St. 
Gentlemen :

Please send
Frahm Relays
□ Bulletins 34-10-ED —Frahm 

Oscillators

Popular groups 
of K units are 

available near 
you from many

Cannon distributors

me □ Bulletin 33-ED

• Improved insulating materials 
• 10 to 200 amp. contacts
• Thermocouple contacts
• Integral clamps

You’ll find- • Miniatures
• Hermetic sealed units
• High temperature types
• Widest variety of circuitry

Please refer to Dept. 143 in requesting K-5 Bulletin
CANNON ELECTRIC COMPANY 3209 Humboldt St.. Los Angeles 31, Calif.

Factories in Los Angeles; East Haven; Toronto, Canada; London. England 
Representatives and distributors In all principal cities.

CIRCLE ED-323 ON READER-SERVICE CARD FOR MORE INFORMATION

_ FOK *2
F*EF TEST KIT OF TYPE 1 

2* 23 4WO « W0lw rejection filter can be made with mechanical design 
variations. It is also available for rejection of 
other frequencies on special order. Eastern Pre
cision Resistor Corp., Dept. ED, 130-11 90th Ave., 
Richmond Hill, N. Y.

Rejection Filter
With Attenuation Over 5Odb

Frahm Reed Relay and Oscillator com
binations may be used for controlling, 
signalling, monitoring, and protection 
and frequency matching. Check coupon 
for new bulletin on Frahm Relays and 
Frahm Oscillator Controls.

Specify Cannon K Connectors!
All-Purpose • Versatile • Stable Design

Complete line of fittings and accessories
Shielded single and twin co-axial contacts

±1 fe S

square wave response is 
available to 500kc, and the instrument has excellent 
tilt, rise-time, and overshoot characteristics. A 
four-position frequency-compensated step attenu
ator and a low-impedance, distortion-free smooth 
attenuator insure undistorted wave shapes at any 
gain setting.

The instrument has low internal hum level, and 
an input impedance of 5.0 megohms and 26mmfd 
for negligible circuit loading. High voltage and 
demodulator probes are included as accessories. It 
is supplied with a Type 7VP1A (green trace) 
tube and can use a standard 7" picture tube, Type 
7JP4 (white trace). Weight is 50 lb. Color is grey 
with wrinkle finish. Sylvania Electric Products, 
Inc., Dept. ED, 1221 W. 3rd St., Williamsport, Pa.

The use of high-stabib 
ity, accurate, precision 
wire-wound resistors, 
coupled with selected sil
ver mica condensors, has 
resulted in the develop
ment of a stable twin “T” 
bridge type 60cy rejection 
filter, with attenuation 
greater than 50db. Known 
as the “T-100 CW”, it is 
encased in a plug-in type 
can, measuring 2" x 2" x 
3", with a tube socket base 
for easy mounting. This

Oscilloscope 
For the TV Laboratory

The Model 104, a 7" 
oscilloscope, is an excep
tionally high-gain, wide- 

Hp fl band instrument cre
ated especially for de

> signing and servicing
I TV receivers. Its verti-

♦>**1 cal sensitivity is lOmv
per inch, and vertical

mV Frahm Resonant Reed Relay is an electro mechanical 
* 4 - {aA device which responds to an alternating signal having

—___frequency and amplitude values that Jie within specified 
If F 1 bands \ number of < nntrol -ign.il- over a single circuit

is possible with all type- “I communication circuits, 
including radio. A signal is transmitted either on a wire 
line, or as a modulated carrier to some remote location 

where it operates a reed relay to indicate the control function at that point. Since each 
reed relay will respond only to a narrow band of frequencies, it is possible to operate 
a number of relays simultaneously by making use of an equal number of source generators 
arranged so t-hat none of the operating frequency bands overlaps. In a range of 200 to 
500 cycles it is possible to operate up to 16 channels with no interference.
Frahm Oscillator controls are miniature tuning forks for use in electronic oscillators 
to provide stable output frequencies. By their use good sine wave signals with output 
better than 1 volt can be obtained. They are available for any frequency in the range 
of 50 to 1000 cps with accuracies better than 0.2%. A series of standard units is avail
able to match the standard Frahm Reed Relays.

EPP

SHAKEPROOF
PLUG'S

pair of Problem-SolversHere is

1316 ARCH STREET

A few of 
the many 

shell designs 
available

FRAHM REED RELAYS * 
4 FRAHM OSCILLATORS

DIVISION OF ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois 
Offices in principal cities



What Makes A
Good Industrial

Housing? CIRCLE ED-11 3 ON READER-SERVICE CARD FOR MORE INFORMATION

DATA
Toroid Inductors

In Values from 1.5mh to 4.7h

These inductors

23 size15 size

Grade 1inductoruse
elements in vacuum tube and transistor circuits, as

Grade 2maximum error

Grade 3

BECKMAN

CIRCLE ED-112 ON READER-SERVICE CARD
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FABRICATED & DRAWN
-ASSEMBLY & MODI
FICATION SERVICE.

Null voltage less than 
1 millivolt per volt 
Built to military 
specifications

ittenu- 
¡mooth 
it any

stabil- 
¡cisión 
dors, 
d sil
s, has 
velop-

ection 
lation 
Znown 
, it is 
L type 
: 2" x 
t base

This 
design 
ion of 
i 1’re

Ave.,

Uncompensated
Resistor compensated
Feedback winding compensated

DATA 
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These are exactly the 
advantages of ordering 
OLYMPIC Metal Hous
ings because OLYMPIC 
offers you:

CIRCLE ED-114 ON READER-SERVICE CARD FOR MORE INFORMATION 
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are 
suited 
tions 
small 
range 
tance
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cre- 
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AR6A 
RESOLVER

d, and 
immfd 
re and 
ies. It 
trace) 
, Type 
is grey 
)ducts, 
rt, Pa.

METAL PRODUCTS COMPANY, ING 
ALPHA, NEW JERSEY ■MH BECKMAN INSTRUMENTS, INC.

220 PASADENA AVE., SOUTH PASADENA, CALIFORNIA
CIRCLE ED-115 ON READER-SERVICE CARD FOR MORE INFORMATION

PROMPT DELIVERY at 
Mass Production Prices 
from a stock of over 
3000 Sizes and Shapes.

A good industrial housing is 
made to solve your particular 
need I Its shape, size, metal, and 
finish meet your requirements for 
future usage. It consists of the 
finest quality in design and work
manship, yet is inexpensive and 
quickly available.

TYPE SLN TYPE SL-14

lahl Hwle l/tan 
to mate an

COMPLETE Sample MHHM 
Shop. Design Engineer
ing & Production Facili- | 

ties.
For more information urite
for illustrated folder RE-4 
Today!

particularly 
to applica- 
requiring 
size, wide 
of induc- 

values, high
Q, and high astat- 
icism. They are 
ideally suited for

well as in wide-range filter networks and other appli
cations requiring a compact and durable inductor.

Coils are toroidally wound on “Ferroxcube 3C” 
cores with coated wire. Wound coils are checked for 
inductance and Q and then vacuum impregnated 
with tropicalized r-f wax. These inductors combine 
the inherently efficient structure of the toroid with 
the excellent characteristics of these high permea
bility cores.

Inductors are compact and occupy a minimum 
volume of space, and operate over a wide frequency 
range (5-500kc). They are offered in values of in
ductance from 1.5mh to 4.7h. Nominal tolerance is 
±5%, with other tolerances available on special 
order. Sizes range from 1-5/8" to 2-7/8" 01) and 
7/16" to 11/16" high. Mico Instrument Co., Dept. 
ED, 80 Trowbridge St., Cambridge 38, Mass.

Capacitors 
Require No Derating at 130°C

This series of 
■ Mum ••• mill;■ ■Mml lar siih-niini.il nr<‘KUj * capacitors re-

|||||^^ n<> A.Ji.er
derating at 

4-130° C, and provides maximum moisture resistance, 
exceeding MIL-C-91 requirements. These improved 
characteristics are made possible through the use of 
steatite-tubular cases, “Mylar” polyester dielectric, 
and special processing techniques. Exceptionally high 
insulation resistance is achieved throughout the en
tire temperature range.

To insure low r-f impedance, the non-inductively 
wound extended foils are firmly soldered to the wire 
leads. The capacitor ends are sealed with “Polykane” 
fill, which tightly bonds to the steatite walls and to 
the lead wires to prevent the entrance of moisture, 
thus enabling the units to withstand extremes of han
dling, soldering temperature, and vibration. Cornell- 
Dubilier Electric Corp., Dept. EI). S. Plainfield, N.J.

WITH

niini.il


New Products

Porous Carbon
Has High Conductivity

A highly porous yet extremely fine 
grain carbon is 75% air, but retains 
the usual desirable characteristics of 
carbon, such as high electrical con
ductivity, resistance to chemicals, 
and stability at high temperatures.

Its extremely fine grain results in 
a large carbon surface despite the 
high porosity. The product is avail
able in blocks or sheets up to approx
imately 10" x 10", and comes in prac
tically any thickness to 1-1/2". 
Stackpole Carbon Co., Dept. ED, St. 
Marys, Pa.
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Casting Resin
Has Wide Temperature Range

“Stycast” 2850 GT casting resin 
can be used from —100°F to 
-|-400oF. For short periods it can be 
used at 500°F. The cured plastic has 
a low thermal coefficient of expan
sion, approximately the same as that 
of aluminum and brass. This means 
that even large metallic inserts can be 
embedded without cracking on tem
perature cycling. Another important 
feature is low shrinkage during cure. 
It has a dielectric strength of 
455v/mil. Emerson & Cuming, Inc., 
Dept. ED, 869 Washington St., Can
ton, Mass.
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VPE X-SO 
shunt DIODE & 
MCTlflW

•'“"°"
I anode f°f

S'- » 3»’Diam.
RATINGS: 5 voh$

15 5 amps 
diod.o w

epx 
ib 
Ib

ep* 
ib 
Ib

80 amps
75 mAdc

40 kv
2.5 amps
800 mAdc

1XPE » * 
SHUNT DIODI in wo»«

o.»'«“11 ,v

H» 2 312" 
Diom.

15 omps
25 kv
12 omps
30 mAdc

5 volts 
14 amps
25 V*
2.5 omps 
500 mAdc

rKTWIW

War ’
MAX

md fu9; 
,f World 
, 3626.JAN «yPe 

dimensions 
r i o "

ITI 577 « 
HUI 
KI N®

vert

. ond othei
where comi

ortom-

2.06'

NGS
5 vol 
10.3 
25 k> 
1.5 c 
300

ÏPE 591 
WAVE W 

altitud« 
of JAN 1641 
WAX DIM’ 

■ Ht. * 
■ Diam 
I RATINGS: 
I Ef 
■ Hcond mP' 

epx 
ib 
Ib 
i-surge-

Magnetic Tapes
On High-Strength Backing

Magnetic tapes No. 111AM and 
No. 120AM are now available with 
high-strength polyester backing as 
well as conventional acetate backing.

The backing has a tensile strength 
enabling the 1/4" wide tape to with
stand a 9-lb pull. The tapes, which 
are silicone “dry-lubricated”, are 
available in standard 1/4" width on 
l-l/2mil backing in 600-, 1200-, 2400-, 
and 4800-ft lengths. Minnesota Min
ing and Manufacturing Co., 900 
Fauquier St., St. Paul 6, Minn.
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ratings-. 2 5 voU$
El 4 9 omps

dipper 
ep* 
ib

diode
15 kv

Ib - rectifier 
epx 
ib

8 amps
20 mAdc

17 kv
250 amps

65 £*».000«

epx 
ib 
Ib 
Eo 
choke li 
epx 
ib 
lb j 
Altitud 
conditi

^Jesign is the vital industrial element from which all progress 
stems. It is that something which makes an electronic compo
nent move smoothly through its own production processes, and 
perform faithfully in its service environment.

We at UNITED ELECTRONICS are singularly devoted to 
design. Our facilities are designed to serve efficiently a modest 
but important segment of a great market. Our tubes are designed 
for outstandingly reliable use in special purpose devices.

Indeed, DESIGN IS OUR BUSINESS.

Since World War II we have specialized in electron power 
tubes of improved and modernized design. This program has 
been channelled toward two general objectives:

(a) The re-design of existing types to make them smaller, 
more rugged and more reliable without diminution of 
original power ratings.

M tilude G
Shock rating

(b) The creation of new tubes—many of which have been 
officially adopted by the government as military types.

The very largest manufacturers of electronic equipment 
absorb a major portion of our production. We work in close 
liaison with them as to new performance objectives and new 
tube needs for commercial as well as military applications.

All tubes illustrated above are high vacuum types developed 
by UNITED ELECTRONICS for exacting duties which no 
previous tubes of comparable size could handle.

We shall be glad to have your inquiries.CIRCLE ED-119 ON READER-SERVICE CARD >
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HPE 578 
MHJ-WWS 
recw® • 
surge umwng

H» ,07* 
DlOHl «
RATINGS:

TYPE 582 ”
HMf-VlME 
RECHNER

m »ube Io» use 

oliborn«
„*X. 
S' - ’ 
Diam.
RATINGS: 5 vob$ 
€ J 5 amps
’i 60.000 y*-

ep« 
ib 
Ib 
Ik

’ A
Pensions.

7.5*
2 06"

NGS: 5 vol’s
fl »0.3 omps

25 kv 
e 1 5 omps
' 300 mAdc

El 
II 
ep« 
ib 
Ib 
surge 
El 
II 
epy

5 vol’s 
6 omps 
40 kv 
750 ma 
100 mAdc

5 8 VOllS 
6 omps 
12-5 kv

1 omp
250 mAdc
40 (min.) seC' 

’ 5 omps iurge 3

Füll Ä 500 cp*- 
frequencies «P ’°

[YpE 596 Wit 
Lave recohw 
Laiii’^^0"

r -75"
K 2.250*

Diom. *'

TYPE 3B24INA
hme-inme

5 vol’s
" 3 omps

‘"’“’»o vol’s
ep« 
ib 
Ib 
i-surge-

825 ma
275 mAdc 
2 75 amps

45OO vol’s
165 ma
55 mAdc 
2000 Vdc

RECHNER

W.

5 vol’s 
3 omps 
20 kv

Diam.
RATINGS:
El
II 
ep« 
ib

300 ma
60mAdc

with Vs «^0

Eo . .1choke ‘nPu2’750 vOlts 

eP* 360 ma 
275 mAdc

VV.’ude’O»'^^ 
condi’ions—

El 
II 
ep« 
ib
Ib

2.5 vol’s
3 omps 
20 kv
150 ma
30 mAdc

fYPE 591 
CUPPtR DIODE 
RECW®

4 for oil immenea 
Designed »o« ° oirborne 
operation •” °

H«. 2 0625*
Diam.
RATINGS. ¿ 3 volts

’J 4 amps
I dipPer
7 ep«

I ^ectifi’

1 ep«
I ibI Ib

diode
16 kv
12 omps
60 mAdc

* 18 kv
470 omp
150 mAdc
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Perforated Sheets
Have No Resonant Frequency

Offering virtually no obstruction 
to the output of loudspeakers over 
the entire audio frequency range, 
“Standard Acouperf”, a line of per
forated non-metallic sheet materials 
can be fabricated by a number of 
means. The materials have no reso
nant frequency. They can be used as 
decorative grills and as a retaining 
wall for fiber glass and other sound
deadening blankets.

The materials can be outline-diecut 
with very low cost tooling, stapled, 
nailed, glued, screwed, or cut with 
shears, knife, or scissors. They are 
made in 10 perforating patterns, 10 
colors, and four gages (0.010", 0.030", 
0.050", and 0.080"). Furnished in 
flexible or rigid grades. A sample kit 
is available to designers. Pearson In
dustries, Dept. ED, 4624 N. Sheri
dan Rd., Chicago 40, Ill.

CIRCLE ED-120 ON READER-SERVICE CARD

Three Picture Tubes
Feature 90° Deflection

Two new monochrome TV picture 
tubes feature 90° deflection and are 
also shorter than comparable 70° de
flection types. The tubes are the 17" 
17AVP4, which measures only 16" 
in maximum overall length, and the 
21" 21ALP4-A, which has a maxi
mum length of 20-7/16". Both are 
rectangular, glass types with low-vol
tage electrostatic focus and magnetic 
deflection.

The 21" 90° deflection 21AMP4-A 
monochrome picture tube is only 20- 
3/8" long. The rectangular, alumin
ized screen is 19-1/8" x 15". It pro
vides a screen area of 263 sq in. The 
tube has both internal and external 
conductive coatings forming a sup
plementary filter capacitor.

The 17 AV P 4 has a screen area of 
14-1/4" x 10-3/4", with slightly 
curved sides and rounded corners, 
and a nominal screen area of 145 sq 
in. The 21" type features a metal- 
back screen measuring 19-1/8" x 15". 
It has a nominal area of 263 sq in. 
Tube Div., Dept. ED, Radio Corpo
ration of America, Harrison, N. J.

CIRCLE ED-121 ON READER-SERVICE CARD
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There is no one "cure all” for system instability. The desired stability of a 
servo loop is attained through the proper selection of components that satisfy 
the various conditions under which the loop will operate. Kearfott offers four 
basic motors and combinations for providing system stability. All feature high 
speed of response; low inertia and nigh stall torque.

SYSTEM
STABILITY

SERVO MOTORS: Servo motors with high torque 
to inertia characteristics possessing (built-in) 
inherent damping ranging in size from Ji" to 
D4" diameter are available. Low speed, low 
power motors for use in simple instrument servos 
where high damping and/or low time constant is 
required can also be provided.

VISCOUS DAMPED SERVO MOTORS: Provide
integral viscous damping for simple instrument 
servos. Any degree of damping can be provided. 
These units jeduce jio load speed of standard 
______ __  ZZ.___ 7Z.„ 7_____ al, providing 70% 
or 50% of critical damping respectively.
motors to 50% or 75% of normal

(shown % size)

(shown approximately 
'4 size)

(shown % size)

(shown Ji size)

INERTIAL DAMPED MOTORS: Integral inertial- 
ly damped motors for use in high speed and/or 
high gain servo systems—damping on acceleration 
or deceleration basis with little loss in normal 
no load speed. These units make possible system 
cut off frequencies up to 25 cps using magnetic 
amplifiers.

SERVO MOTOR TACHOMETER GENERATORS: 
For system stabilization by voltage feedback from 
an integral tachometer generator. May be ob
tained as damping generators for use in simple 
rate servos or as rate damping generators for use 
in very high gain systems. The latter feature high 
linearity, high output and maximum output to 
fundamental null ratios.
These servo motors are suitable for most exacting 
requirements. Write today for descriptive bulletin 
giving data of components of interest to you.

KEARFOTT COMPONENTS 
INCLUDE:

Gyros, Servo Motors, Synchros, 
Servo and Magnetic Amplifiers, 
Tachometer Generators, Her
metic Rotary Seals, Aircraft Navi
gational Systems, and other high 
accuracy mechanical, electrical 
and electronic components.

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

KEARFOTT COMPANY, INC., LITTLE FALLS, N.J.
Soles and Engineering Offices: 1378 Main Avenue, Clifton, N. J.

Midwest Office: 188 W. Randolph Street, Chicago, III. South Central Office: 6115 Denton Drive, Dallas, Texas 
West Coast Office.- 253 N. Vinedo Avenue, Pasadena, Calif.

CIRCLE ED-35 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products
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STANDARD

Whether your crystal 
quirement involves 
treme miniaturization,

This 
ature 
switch 
long

re- 
ex- 
sta-

i submini
rotary 

is 0.908" 
x 0.875"

Avc

CIRC

CIRI

cu

ci

4n<

Rotary Switch
Weighs Less Than 1 /4 oz

maximum diam. 
It weighs less 
than 1/4 oz, in
cluding the 
knob. For use 
in low-current 
applications, it 
is manufactured 

in 1-pole, 2-pole, and 3-pole types (15 terminals 
per switch). It is also available in 2-gang, 3-gang, 
and 4-gang models. Specifications include: maxi
mum working voltage, 300v rms; maximum work
ing current, lamp; maximum working power, 
lOOw; maximum contact resistance, 0.05 ohm; 
breakdown voltage, 1500v rms. Electro Develop
ment Co., Dept. ED, 6006 W. Washington Blvd., 
Culver City, Calif.
CIRCLE ED-36 ON READER’S SERVICE CARD FOR MORE DATA

It pays to 
choose crystals 

from the 
world’s most 

complete 
line!

bility, unusual frequencies, 
weight reduction or maxi
mum protection against 
moisture, temperature 
changes, shock or vibra
tion, Standard Piezo has 
the answer . . . fully tested 
and proved in the world’s 
most critical military, avia
tion, commercial, and in
dustrial services.
STANDARD PIEZO COMPANY 

Carlisle, Pa.

The 
is now 
s-lving 
dustrii 
The s< 
to orgi 
a dym 
calculi 
ing en

It ii 
non-lii 
servicf 
device 
ally s 
changi 
compl 
ficient 
MILA 
ED, ' 
325 
Calif.

NEW 20-PAGE 
CATALOG ON 

REQUEST

Des 
17" i 
tures 
5/8" 
it ha 
netic 
Raytl 
ED,

Electromagnetic Counter
Takes 1200 Counts per Minute

The Model F 
106 Electrical 
Impulse Count
er, is specifically 
designed for 
panel mounting. 
It is a long- 
lived, accurate, 
high - speed, 

heavy-duty electrical counter for use where space 
is restricted, or where a large number of counters 
must be mounted on a panel. Life is approximately 
eight times that of previous models of the same 
size made by this firm.

Current consumption is 8w. Speed is 1200 
counts per minute. The number of digits is five. 
The counter is supplied with or without knob reset 
(one turn resets all digits to zero). Size of digits 
is 3/16".

Overall size of the counter, exclusive of face 
plate and screw terminals is 1-3/4" wide x 1-3/16" 
high x 2-1/2" long. It is available for operation 
from 6v to 220v a-c or d-c. Machined throughout, 
it has all parts subject to heavy wear made of case- 
hardened steel. Made by Irion & Vosseler, Ger
many. Available from Presin Co., Dept. ED, 5225 
Wilshire Blvd., Los Angeles 36, Calif.
CIRCLE ED-37 ON READER’S SERVICE CARD FOR MORE DATA

PIEZO
CRYSTALS F

. . by the Pioneers of Modern 
Crystal Development

“A 
clean 
tides 

viny 

plast

It 
be a 
wett 
ened 
scop: 
Devt 
vers,
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Analog Computer Service
Available on a Rental Basis

The “MILAC” Analog Computer 
is now available on a rental basis for 
solving a wide variety of general in
dustrial and engineering problems. 
The service is particularly valuable 
to organizations faced with analyzing 
a dynamic system on a point-by-point 
calculation basis but whose continu
ing engineering load does not justify 
purchase of a computer.

It is valuable for both linear and 
non-linear systems. This computing 
service permits “testing” of a system, 
device, or component while it is liter
ally still on the drawing board. A 
change in design parameters is ac
complished simply by changing coef
ficient settings on the computer. 
MILAC Computer Laboratory, Dept. 
ED, Wm. Miller Instruments, Ine., 
325 N. Halstead Ave., Pasadena 8, 
Calif.

CIRCLE ED-39 ON READER-SERVICE CARD

TV Picture Tube
Features Shorter Length

Designated the type 17AVP4, a 
17" monochrome picture tube fea
tures an overall length of only 15- 
5/8" ±3/8". A 90° deflection type, 
it has electrostatic focus and mag
netic deflection. Receiving Tube Div., 
Raytheon Manufacturing Co., Dept. 
ED, 55 Chapel St., Newton 58, Mass.

CIRCLE ED-48 ON READER-SERVICE CARD

Anti-Static Solution
Harmless to Most Materials

“Anstac-2M”, an anti-static and 
cleaning solution renders treated ar
ticles anti-static. It is harmless to 
vinyls, polystyrene and many other 
plastics and materials.

It is relatively fast drying and may 
be applied by dipping, spraying or 
wetting the article with a cloth damp
ened in the solution. Only a micro
scopic amount is necessary. Chemical 
Development Corp., Dept. ED, Dan
vers, Mass.

CIRCLE ED-49 ON READER-SERVICE CARD



New Products

Phase Meter
ScaleFeatures Expanded

CIRCLE ED-314 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-310 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCI

CIRCLE ED-312 ON READER'S SERVICE CARD FOR MORE DATA

The Precision Potentiometer
as a Voltage Divider

BY II. A. SCHMIDT

Sales Engineer, Heli pot Corporation

first in precision potentiometers

Helipot Corporation / South Pasadena, California

a division of BECKMAN INSTRUMENTS INC. IECINM

CIRCLE ED-315 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-313 ON READER’S SERVICE CARD FOR MORE DATACIRCLE ED-311 ON READER-SERVICE CARD FOR MORE INFORMATION CIRC
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HIGHER 

maufiicr

Reprinted from product engineering ;

Annual Handbook of Product Design for 1054

High capacity units up to SOOD mmfd at 10 kv and 1000 
mmfd at 45 kv are now being made >n both variable and 
fixed types

Small vacuum capacitors such as the one shown above are 
currently being used in VHF and UHF applications The ECS, 
for example, has capacity ranges of either 2 to 8 mmfd or 
3 to 30 mmfd and a voltage rating up to 15 kv

Seed 1« eer retelef seeaeery describief ever Nd types dees, eed 
reliefs »1 vcivm» eepedleri eed swHcbee.

Holding Coil Switch
Acts as Relay and 2 Switches

Write today for your free 

copy of this Technical Paper.

Known as the
» A1200 Series

Hohl ing Coil
B Mr |K3 Switch. this 

unit performs 
the functions of 
a relay plus 

two conventional switches. The device has a built- 
in solenoid that holds the switch on contact until 
the solenoid coil circuit is externally interrupted. 
This circuit as well as the external switch circuit 
may also be broken manually by pulling the knob.

Weighing only 3 oz, it has a body diameter of 
15/16" x 3-3/8" overall length. The case is fitted 
with a threaded bushing for mounting in a 5/8" 
diam panel hole. Knobs are available with built-in 
lights to indicate when the holding coil circuit is 
energized. The 240-ohm coils operate on 30v, d-c. 
Contacts are rated for a 5amp inductive load at 
30v, d-c. For additional humidity protection, the 
unit can be fitted with a silicone rubber boot. 
Modifications can be specified. Hetherington, Tnc., 
Dept. ED, Sharon Hill, Pa.

VARNISHED FIBERGLAS
High temperature resistance 
High dielectric strength 
Low dielectric loss 
Resistant to moisture 
High tensile strength 
Good flexibility

A SILICONE RUBBER FIBERGLAS
High temperature resistance 
High dielectric strength 
Low dielectric loss 
Resistant to moisture 
High tensile strength 
Extreme flexibility

C-D-F Silicone Varnished Fiberglas cloth, and Silicone Rub
ber-coated Fiberglas cloth meet A.I.E.E. Class H electrical 
insulation requirements. They resist mild alkalis, non-oxidiz
ing acids, mineral oils, oxygenated solvents. Silicone Rubber 
Fiberglas is recommended for many applications where a 
flexible material with good thermal conductivity is required. 
C-D-F Silicone tapes and sheets are available in a wide range 
of sizes in continuous rolls. For complete details, write for 
Technical Bulletin #107.

............. .......... Phase angle in
dications from

u‘ ■

K 11 ■'

acy of ±1° on 
the Type 322-A 
Precision Phase 

Meter. Incremental changes in relative phase an
gles are read with an accuracy of ±0.1° on a 30° 
expanded scale. This expanded scale may be made 
to cover any 30° increment of the range.

Although frequency range is 20 to 20,000cy, 
readings may be obtained at frequencies up to 
1Mc with slightly decreased accuracy. Principles 
of operation are similar to this firm’s Type 320-AB 
Phase Meter, with additional circuitry providing 
faster response time. Input range is 2 to 30v. In
put impedance on each channel is 4.7 megohms in 
shunt with 13/4/zfd. Available in relay rack mount 
or aluminum cabinet. Technology Instrument 
Corp., Dept. ED, Acton, Mass.

• H

type 1330-A

JENNINGS RADIO MANUFACTURING CO * 970 McLAUGHLIN AVE • P 0 BOX 1 278 • SAN JOSE 8 CAI

WHATEVER THE DESIGN REQUIREMENT 
for vacuum Fixed or variable capacitors, JENNINGS can 
meet the need with a large selection of capacities, sizes 
and voltage ratings

★ Three Fixed Audio Frequencies:
Power Line, 400 c and 1,000 c

★ Continuous Radio-Frequency Coverage:
5 kc to 50 Me in 8 direct-reading ranges

★ Incremental Frequency Dial:
0.1 per division 5 kc to 15 Me

★ Adequate Output:
One watt over most of r f range

* Excellent Shielding:
Leakage at 1 Me about 50 uv per meter
2 feet from oscillator

★ Modulation: Internal only at 400 c or 1,000 c over 
r-f range with levels of 30z,; and 60 ■;

★ Covers frequency range of many of G-R’s radio 
and audio-frequency and vacuum-tube bridges 

Prompt Shipment. Price: $525, net, 
f.o.b. Cambridge or W. Concord, Mass.

• D, 
• U

One 
mete 
No < 
fluid

GENERAL RADIO Company ’’¿XZwXl”'
90 West St NEW YORK 6 8055 13th St..Silver Spring. Mu WASHINGTON. D C.
920 South Michigan Ave. CHICAGO J 1000 North Seward St LOS ANGELES 38



Servo Motor

^catalog?

FIXED COMPOSITION RESISTORS
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Cabinet Rack
For Multiple Installations

07

■

STOCK MODELS FOR

i

Shallcross•ters

I

3236 North 33rd Street, Milwaukee 16, Wisconsin
b

WHY DEGREASE?

OVENS

Write for bulletin 10-54.

8 CAI

Precision

SWITCHES

CURTIS DEVELOPMENT & MFG. CO

IATION

1954

Í

SPEER RESISTOR DIVISION 
SPEER CARBON COMPANY 
St. Marys, Pennsylvania
Other Divisions: Jeffers Electronics 
International Graphite & Electrode

You’ll find it mighty 
useful. It covers 

the whole standard line 
of Speer Resistor 

Division Products:

Immediate Delivery 
Ovens designed and 
built for your par
ticular application 
Prompt quotations.

CIRCLE ED-321 ON READER-SERVICE CARD FOR MORE INFORMATION
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GAS OR ELECTRIC
STANDARD MODELS

One oven does both — (1) prepares the 
metal for finishing (2) bakes the finish.
No dangerous, messy or costly degreasing
fluid to buy or degreaser to maintain, plus 
protection from immediate rusting.

• High temperature range for handling 
the latest processes.

• Designed for long, hard, continuous use.
• Uniform temperatures — air circulation 

both horizontal and vertical completely 
surrounds the work.

• Standard sizes. Capacities, exhausts and 
temperature ranges to requirements.

• Latest convenience features and safety 
devices.

• Shipped set-up — requires only service 
connection.

IRON CORES • SLEEVE CORES • COIL FORMS

It tells everything you’ll want to know about these 
products — their specifications, their characteristics, their 
applications.
If you don’t already have a copy, send for yours today.
OTHER SPEER PRODUCTS FOR THE ELECTRONICS INDUSTRY
anodes * contacts • fixed carbon resistors * coil forms • discs • brushes 
battery carbon • graphite plates and rods

also R.F. Coils * ceramic capacitors • capristors • high voltage con
densers * disc capacitors • chokes made by Jeffers Electronics

(J GRIEVE-HENDRY CO., Inc
Export Dept. 306 W. Washington Blvd., Chicago 6, Illinois

_______ 1419 W. Carroll Ave., Chicago 7, III.______

"BURN-OFF
WITH 

GRIEVE-HENDRY 

BATCH TYPE

$8950
and up

CIRCLE ED-316 ON READER-SERVICE CARD FOR MORE INFORMATION

Mi

YOUR™
There’s nothing like stock models of

Shallcross Instrument Switches for cutting 
equipment cost and design problems. For 
over 20 years Shallcross has made scores 
of basic switch types with countless varia
tions for practically every electric-electron
ic application. Many unique types—usually 
"Special items” with other manufacturers 
—can quickly be supplied by Shallcross 
from stock. For a fast solution to any prob
lem involving rotarv switches, drop a line 
to SHALLCROSS MANUFACTURING 
CO., 526 Pusey Ave., Collingdale, Pa.

Lightweight, Highly Applicable

The Type M-130 Servo Mo
tor is designed to give maxi
mum flexibility for ready 
adaptation to many military 
and commercial applications. 
Built in the popular 1.062" 
diam size, it features a her
metically sealed stator provid
ing high operating stability, 
and a high torque-to-inertia 
ratio for rapid acceleration 
and deceleration service as en
countered in servomechanism 

and computing applications. The unit is designed to 
be inoperative under single-phase conditions, and a 
sloping speed-torque characteristic provides viscous 
damping in control applications.

Motor characteristics include: voltage, 115v (fixed 
phase), 115/57.5v (control phase) ; frequency, 400cy; 
phases, 2; poles, 6; no load speed, 6200rpm; stalled 
torque, 0.63 oz-in; rotor inertia, 1.1 gr-cm2; weight, 
4.5 oz. Infra Electronic Corp., Dept. ED, 553 Eagle 
Rock Ave., Roseland, N. J.

This heavy-duty cabinet 
rack for multiple installa
tions is constructed of 
heavy gauge steel and 
welded throughout. It has 
detachable sides, permit
ting multiple assembly of 
cabinets in double, triple, 
or larger units by bolting 
together.

Equipped with handle 
and lock, the front and 
rear doors are hung on

loose jointed hinges that may be hinged for right or 
left hand opening by rotating the door 180°. Per
forations are furnished if desired. Panel-mounting 
angles are 3/16" thick, tapped 12/24 on universal 
spacings, and are adjustable to any position. Tops 
supplied either solid or with cut-out. Rectangular 
cut-out is also provided in the bottom for leads, etc.

Racks are 22" wide, 18" deep, and come in three 
heights: 67-3/8", 76-1/8", and 83-1/8". They are 
furnished in black or gray wrinkle, with brown or 
gray hammertone slightly extra. Premier Metal 
Products Co., Dept. ED, 3160 Webster Ave., Bronx, 
New York.

Do you 
have this handy

MOLDED WINDING FORMS

RCSISTOM

Curtis 
Terminal Blocks 

Mako Bettor 
Connections — 
Economically — 

Quickly. 
A Type 

for Every Purpose.

Write for Bulletin DS 
125. Aho ask about 
wide selection of 
other Curtis Blocks 
available.

CURTIS 
Type "EFT” 

Feed-Thru 
Terminal Blocks

• Soldered Internal Connections
• Screw Terminals Externally
The Curtis Type "EFT" is an unusually com
pact, barrier type, feed-thru terminal block, 
which is available (factory assembled) in 
any number of terminals per block from 
1 to 22. The Type "EFT" is molded in solid 

block form of electrical grade Thermo-setting 
materials. Specially designed pins are suffi
ciently sturdy for AWG 18 wire and have 
minimum thermal mass for quick soldering 

of small wires.

CIRCLE ED-317 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • November 1954

CIRCLE ED-319 ON READER-SERVICE CARD FOR MORE INFORMATION



CIRCLE ED-161 ON READER-SERVICE CARD FOR MORE INFORMATION

Co

CIRCLE ED-160 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-162 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • November 1954

The Victoreen Inslxtunenl Co

Victoreen Very 
High Voltage 
Regulators are

sta 
orc 
ing

This Victoreen glass enveloped regu
lator can be produced in quantities 
of uniform high quality for applica-

Model 100: Single Pulse Generator 
Model 200. Double Pulse Generator, 
Model 300: Three or more pulse outputs. Rise 
time .001 usee. Pulse width .001 usee, to sev
eral usee. Pulse amplitude from 0.006 to 100 
volts into low impedance cables (50 ohms or 
more).

CIRC

ELEC

signed for regu
lation of poten
tials of 18,000, 
20,000, 30,000 
volts.

COMPONENTS DIVISION: 3810 Perkins Ave. • Cleveland 14, O.

Voltage Regulation New Products

Resistors
With 1 % Standard Tolerance

is a Victoreen specialty Type 
metic 
gedized 
carbonWhenever electronic designs 

involve a voltage regulating 
problem, call upon Victoreen 
for the proper voltage regu
lator to give maximum per
formance and long life.
Here are a few of the Victor
een voltage regulators which 
can be manufactured in quality 
quantities at economical costs.

F

HC her- 
sealed-rug- 

deposited 
resistors

WB
are completely sol
der-sealed in a

newly developed envelope of non-hygroscopic ceramic, 
and are ruggedized for incorporation into “snap-in” 
component clips. They are production tested for re
sistance to thermal shock, salt water immersion, and 
humidity.

The resistors are available in three wattage ranges 
(l/2w, Iw, and 2w) and in resistance ranges to 200 
megohms. Standard tolerance is 1%. Dale Products, 
Inc., Dept. ED, Columbus, Neb.

Victoreen subminiature volt
age regulators are only %" 
diameter x 1%" long plus 
leads. Available in ratings 
for regulating potentials of 
400 to 2500 volts.

fions 
from

requiring potential regulation 
500 to 5000 volts.

The VXR 6000 series regula
tor is typical of Victoreen 
metal case designs for po
tential regulation from 6000 
to 15,000 volts.

Our engineering department is available to 
help solve your voltage regulation probelms.

SQUARE PULSE GENERATORS

A new, more accurate method of pulse generation 
for Nuclear, Radar, TV, UHF and other fields where 
fast pulse circuits are employed. EPIC pulse shaping 
provides practically Ideal square pulses of rise time 
of one millimicrosecond and of widths which can be 
varied from one millimicrosecond to several micro
seconds. A push button control is Included for single 
pulse operation. Double, triple and multiple pulse 
output generators or adaptations are available to 
meet your Individual requirements.

Designe 
high-tei 
Dissipa 

Dissipa 

Résistai 
Compa 
x 11/1 

Stainle: 
TeflonSynchronous Motors

For Magnetic Tape Drives
This series of 

low and high speed 
direct-drive syn
chronous motors 
features synchron
ous speeds from 
300rpm to 1800- 
rpm. Combining a 
high torque rotor 
with flywheel and 
precision ground

capstan, these motors provide accurate and constant 
tape velocities for magnetic recorders without gear 
reductions.

Standard capstans presently available and the 
large variety of motor speeds provide tape velocities 
of 1-7/8, 3-3/4, 7-1/2, 15, and 30 inches per second. 
Special features, such as extended or double-ended 
shafts, and variations in mounting details, direction 
of rotation, line voltage, and frequency, are available.

All motors are supplied with a magnetic shield 
eliminating the high-torque flux field from the region 
of the capstan. Twelve cooling impellers located on 
the flywheel-rotor provide ventilation. Motors are 
reversible and supplied with single or dual-speed 
windings. A series of 50cy motors, as well as the 
standard 115v, 60cy line, is also available. Motors 
measure approximately 5-7/16" diam and extend 
4-19/32" from the mounting surface. Mounting is 
simply accomplished by a four-hole flange. Technical 
Development Corp., Dept. ED, 4060 Ince Blvd., Cul
ver City, Calif.

EPIC FAST PULSE GENERATORS ARE USE
FUL IN THE FOLLOWING APPLICATIONS:

• As a basic fest instrument for use in development, 
design, calibration and servicing of fast pulse 
circuits.

• Testing nuclear counting systems, analyzers, scalers, 
and amplifiers.

• Calibrating fast oscilloscopes and timing equipment.

• EPIC multiple output Pulse Generators are of 
immeasurable value, where one or more trigger 
impulses of definite amplitude and timing relative 
to signal pulse are required, or in testing resolution 
and dead time of counting equipment.

Write foi detailed engineering bulletin No. 302. 
Inquire else about our 10 m< counting and timing 
equipment, and custom designs.

ELECTRICAL AND PHYSICAL 
INSTRUMENT CORP.

42-19 27th Street • Long Island City, N. Y.
CIRCLE ED-163 ON READER-SERVICE CARD
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100

POT”

Precision 
Potentiometers

Designed for 
high-temperature use 

Dissipates 1 watt at 200°C 

Dissipates 5 watts at 80’C 

Resistances-1000 to 25,000 ohms 

Compact — 1 in. diameter 
x 11/16" depth behind panel 
Stainless steel case and shaft 
Teflon insulated terminals

"10 
TORK” 
POT

USE
INS: 
ment, 
pulse

Designed for 
minimum-torque uses 

0.01 inch-ounce maximum torque 

Dissipates 1 watt at 80°C 

Resistances —100 to 100,000 ohms
Compact-7/8 in. dia., 4/5 in. depth 

Weighs only 1/2 oz.
Ganging up to 6 sections, 

internal clamps maintain 7/8" dia. 
\ Stainless steel ball bearings
\ Anodized aluminum case

altri,

m«nt.

re of 
rigger 
lativt 
lution

These potentiometers have 
standard linearity of .5%—on special 
order .25%; precision toroidal wind
ing allows winding angles up to 360' 
—standard is 354 degrees.

». 302. 
timing

Write today for 
data sheets and 
price information.

IL

WATERS MANUFACTURING, ine.
Waltham 54, \I assachusetts

, N. T. 
:ard

1954

CIRCLE ED-164 ON READER-SERVICE CARD

Epoxy Resin
Has Low Viscosity

Called “Scotchcast” electrical insulation resin No. 
3, this product has a usable life of from 3 to 5 days 
before setting up. Yet cure time for the resin, which 
comes in a two-part liquid form, is from two to four 
hours at 250°F. The product should be useful where 
production techniques call for a resin that can be 
mixed in large quantities for use over a period of 
days rather than for minutes or hours.

Because of its low viscosity, it could be used for 
impregnation of coils instead of conventional varnish- 
impregnated paper and cloth impregnation. It has 
excellent electrical and physical properties. Minne
sota Mining & Manufacturing Co., 900 Fauquier St., 
Dept. ED, St. Paul 6, Minn.
CIRCLE ED-165 ON READER-SERVICE CARD FOR MORE INFORMATION

Subminiature Relay
High Sensitivity, Stable Unit

The P-100 sub
miniature relay is 
designed for appli
cations requiring 
small size, light 
weight, high sensi
tivity, thermal and 
shock stability, 
and fast reaction 
time. It weighs 
only 1 oz and has 
overall dimensions 

of 1-3/16" x 7/8" x 11/16". The relay is of the 
polarized type and has a resistance of 3500 ohms with 
tolerances from 25% to 5% as required. Sensitivity 
is less than 20mw, and the relay can be adjusted to 
make contact at Ima and to break at 0.8ma. The 
balanced movement employed in the unit is unaffected 
by mounting position or movement of the relay.

Reaction time is l/200sec, and the relay may be 
operated at rates as high as 90cy. Spst changeover 
contacts are used with contact materials available in 
standard silver, palladium, or platinum. Contacts can 
handle up to 0.25amp at 250v. Contact adjustments 
are not normally required, but may be made without 
removing the protective case.

The relay is housed in a protective plastic case 
which helps provide high thermal and shock resis
tance. It is equipped with a six-pin plug which fits 
a molded or laminated socket supplied with the relay. 
Polarity may be reversed by simply reversing the 
relay in its socket. Pins and socket are both heavily 
silver plated. It can be produced in a wide number 
of modified models to meet individual specifications. 
Made by Telecommander, Ltd. of England. Available 
from American Telasco Ltd., Dept. ED, Huntington, 
N. Y.
CIRCLE ED-166 ON READER-SERVICE CARD FOR MORE INFORMATION
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Si

Write for Bulletin 99 for details...
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PANEL HARDWARE

1120
HANDLE

17Ô6

mum cost.

GTC

GTC" Military Transform
ers . . . designed to meet
rigid government speciiica-
lions and to perform under
the most severe and contin-
uous operating conditions.
MIL-T-27 and JANT-27.

television receiver applica

ñons . . . custom designed

cision wire-wound

"GTC ... for audio uses.

communication, radar de

transmitters and various

other electronic ontrolied

devices.

CIRCLE ED-141 ON READER-SERVICE CARD FOR MORE INFORMATION

60

components
for VARIABLE SPEED

now in use
in countless precision
devices where
continuously variable

H small space and

Metron Miniature
Variable Speed

Drives TODAY1

PANEL SCREWS.

finish. Panel sizes:
%

18240 Harwood Avenue

GENERAL
TRANSFORMER COMPANY

Tradema rked
these‘Tantalex ,

Senes 103D sub-
mmiature capaci-

CIRCLE ED-142 ON READER-SERVICE CARD FOR MORE INFORMATION

Resistors

TRANSFORMERS
demanded for the

CIRCLE ED-145 ON READER-SERVICE CARD FOR MORE INFORMATION
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card-these flat.
wound resistors

work-

solution

CIRCLE ED-143 ON READER-SERVICE CARD FOR MORE INFORMATION

specified for the usual

New Products

Tantalum Capacitors

lllelnoTi) MINIATURE

unusual

Skilled engineering techniques make GTC a 
source for transformers in highly specialized
and extremely unusual applications. Utilization 
of these techniques results in greater depend
ability, quality and better construction.

Our completely self-contained plant s modern
equipment guarantees transformer production 
in any quantity, to meet your requirements. We
welcome your inquiry and will supply produc-
tion samples where desired.

serving industry since 1928

Homewood, Illinois
(Suburb of Chicago)

For Low-Voltage Applications

tors employ tanta
lum as the anode.
They are valuable

for low-voltage use where thev provide relatively 
large values of capacitance in a minimum of space.
Typical applications are for bv-pass, coupling, and 
filter requirements in low-voltage transistor circuits, in
cluding hearing aids and amplifiers for military needs.

Use of tantalum, a most stable anodic film-forming 
material, gives them great stabilitv of performance.
They exhibit no shelf aging under long periods of 
test and have extremelv low leakage current. Thev 
are only 5/16" long x 1 8" diam. Sprague Electric
Co., 347 Marshall St., North Adams, Mass.

Economical Card-Wound Units

of the usual spool
or bobbin type. The cards are 1/8" thick and 5/8 
wide. The length is determined by the number of 
individual resistance sections required for a particular 
application. Normal power rating is 0.6w. Up to 
5,000 ohms per section may be obtained. Accuracies to
0.1% are available.

Card-wound resistors can be Ayrton-Perry wound 
where frequencv response is a factor and inductance 
must be kept to a minimum. The cards can be fur- 
mshed bent into circles for mounting on a round 
switch and are used in many printed-wire applica
tions. Miniature designs can be mounted on ceramic 
wafers such as Project “Tinkertoy” types. The card 
design is an economical way of obtaining multi-sec
tion precision resistors in the smallest size. Up to 40 
sections can be furnished. Cards can be impregnated 
to withstand severe military or industrial environ
mental tests. Daven Co., Dept. ED, 191 Central Ave.,
Newark 4, N. J.

in SMALL SPACE

b Up to .025 HP and 10,000 RPM

speed is required...

variable speed is your
problem, investigate

Choice of 6 speed controls

b Complete, ready-to-go

Compact, adaptable

b Quick delivery

INSTRUMENT COMPANY

faci 
fib« 
Err 
vac 
ing 
Boi 
are 
phi 
nal 
fici 
yoi 
ery
Wn

HRTOÎM 450 Lincoln St., Denver 3, Colo.

For many pre-

resistor apphca-
tions where space
is at a premium,

provide a
able, economical

in place

C.T.C. s high quality
panel hardware is pre-
cision made, of ex-
ceptionally fine fin-
ish, and meets appli-
cable military specifi-
cations.

I
(X1786). Brass, with
polished nickel plated 
head or black oxide

3 16"; ’/4".
THUMB SCREWS.

(1120). Brass, with polished nickel plated head or 
black oxide finish. Thread sizes: 6-32; 8-32; 10-32.

DIAL LOCKS. (X1552). Brass, with nickel plate 
or black oxide finish. Captive assembly, no loose
parts, positive locking.

SHAFT LOCKS. (X1774). Brass, with nickel plate 
or black oxide finish. Fit standard % " shafts.

HANDLES. Brass, with nickel plate or black oxide 
finish, in sizes: 6% x 1%"; W x l'/2"; 3-5/16" x 
1-5/16". Aluminum (X1884) black aluminite or spe
cial colors in lacquer or enamel. One size: 4% " x 1%".

Order parts by number in bracket adding suffix 
BO for black oxide finish. Send for catalog 400 con
taining details of C.T.C.’s complete line of electrical 
and electronic hardware and ask for prices.
CAMBRIDGE THERMIONIC CORPORATION

457 Concord Ave., Cambridge 38, Mass.
C rtair 
CIRCL 

ELEC



Radomes

RapidesignOverall size of the template is 7RPM
Dept. ED, Box 592, Glendale, Calif
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ecifi' Dept. ED, 6 Cass St.
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Tool & Mfg. Co., 
Springfield 4, Mass.

:ws. 
id or 
)-32. 
ilate 
loose

seconds. A smaller tool, 
been developed to take

These 
sulated 
o p e n -

ality 
pn*-

1WS. 
with 
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>xide 
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,uffix 
con- 
rical
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style

DuraMike 
dm15.., A

Test the El Menco 
DuraMike capacitor 
for yourself! Write 
for free samples and 
catalog on your firm’s 
letterhead.

Jobbers and distributori write 
to Arco Electronics, Inc., 
103 Lafayette St., 
New York, N. Y. —

Top news in radio and television is the Transistor—possible 
successor to many vacuum tubes.

The Transistor shown above is made by CBS-Hytron, division 
of Columbia Broadcasting System, Inc. The L-shaped crystal 
support is formed from Superior seamless nickel tubing. It's 
.032" I.D., .003"wall, .193" long with a 90° bend.CBS-Hytron 
relies upon Superior close tolerances and formability for 
this fussy small-tube application. Why don't you? Superior 
Tube Company, 2050 Germantown Ave., Norristown, Pa.

RG59U and smaller-sized coaxial cable.
The cable is inserted in the holes, the handles 

squeezed shut against the stops, and the tool is 
rotated 180°. Three such twists prepare the cable 
for the connector. The cutting blades are adjust
able for various sizes of coaxial cable. K. Miller

SUPERIOR PERFORMANCE:
The DuraMike El Menco Ca
pacitors range from 1 to 390 
mmf. at 500vDCw. 1 to 510 
mmf. at 300 vDCw.
Made to meet all the humid
ity, temperature and electrical 
requirements of MIL-C-5 Spec
ifications.

SUPERIOR CONSTRUCTION
The DuraMike El Menco Ca
pacitor is phenolic coated, du
rable and tough. Temperature 
co-efficient and stability equal 
to or better than characteristic 
F. Will operate efficiently at 
temperatures as high as 125° 
Centigrade.

GREATER VERSATILITY:
The DuraMike El Menco Ca
pacitor is ideally suited for 
all military as well as civilian

1 lumped parame-
BiMr 1 I HU awwa tPr delay lines w BbBwB*' I ean i)p spocified 

■ ¥ for use as com
pensating de
lays for color 

TV, signal delays for TV, synchronizing gener
ators and as coupling elements for wideband dis
tributed type amplifiers. Many other styles, includ
ing distributed parameter types, can be specified. 
Shallcross Mfg. Co., Dept. ED, Collingdale, Pa.

Coaxial Cable Strip
ping Tool No. 400 strips 
RG8U, RG11U, and 
smaller sizes of coaxial

Delay Line
Lumped or Distributed Types

in less space — better! 
the first and only MINIATURE MICA 
CAPACITOR with PARALLEL LEADS

fications. Ask us to quote on 
your requirements — for deliv
ery when you want it.
Writ» for Bulletin on

properties of selected Laminates

Parallel leads means that the 
El Menco DuraMike can be 
used in positions heretofore 
impractical. Has wide applica
tion in transistor circuits and 
other miniature electronic 
equipment. The DuraMike El 
Menco Capacitor is ideal for 
use in printed wiring circuits.

i GREATER ECONOMY:
The DuraMike El Menco Min
iature silvered mica capacitor 
sells at prices even lower than 
our famous CM-15. Provides 
economy of size with maxi
mum performance and widest 
application.

THE ELECTRO MOTIVE
MFG. CO., INC.

WILLIMANTIC, CONNECTICUT 

molded mica*mica trimmer

is made of 0.030" matte finish plastic. All cut-outs 
are milled, not punched, for precision smoothness.

Template 
With JIC Standard Symbols

Stripping Tool
Cuts and Strips Coaxial Cable

High Flexural Strength
85,000 psi

Energy Transmission
to 99%

Temperature Range
- 100°F to t-50u’F

Water Absorption
less than 0.1%

Fiberglass Resin Laminates' 
Sandwich Structures with SZyÄores

Excellent design and manufacturing 
facilities for the production of the very best 
fiberglass laminates are available here at . 
Emerson & Cuming. Matched metal, J 
vacuum bag and contact pressure mold- JU 
mg are usual production techniques. JM 
both fiberglass mat and woven fabrics dSol 
are used with epoxide, polyester and 
phenolic materials to build lami- MÊsËA 
nates to the most exacting speci-

The No. 311 
Electronic JIC 
Symbols Tem
plate contains 
JIC standard 
symbols for the 
use of designers 
and draftsmen. 
Designed for in
dustrial use, it

All analyte* .010” to %” O.D. hg f **** **
Certain analyse* in Light Wall* up to 2’/i*' 

CIRCLE ED-147 ON READER-SERVICE CARD FOR MORE INFORMATION

900 f/Afenço first Again 
Announces Pnoofuctfon

ElTUenca

SMALL TUBING —BIG NEWS 
...THAT’S THE TRANSISTOR

merson & Cuming, Inc.
PLASTICS for ELECTRONICS

869 Washington Street. Canton, Mass



sealed
ruggedized

RUGGEDIZED METERS

instruments
by OedUR
Simplify your panel meter problems

STANDARD AND POWER 
POTENTIOMETERS

SEALED MODEL 152

SEALED MODEL 150

New DeJUR 1V sealed meters
Built to MIL M-3823 specifications
Here are new, high precision panel instruments 
designed for use in a wide variety of environ
mental applications. They're sealed, waterproof 
and have high resistance to shock. Even damage 
to the scale window will not destroy the water
tight seal to the panel. Featured also are the 
DeJUR miniaturized external pivot D'Arsonval 
movements for high stability and accuracy, and 
high flux density Alnico magnets.

These meters are also available as self- 
contained AC rectifier types, and with various 
scales and ranges to meet your prototype or 
production requirements. In addition, we manu
facture sealed and ruggedized meters in 1", 
2!6", and 4’A", round or square. For de
tailed engineering literature write Dept. ED, 
DeJUR-Amsco Corporation, 45-01 Northern Blvd., 
Long Island City 1, N. Y.

SEALED METERS 
SQUARE AND ROUND

FULLY ENCLOSED 
POTENTIOMETERS

3 OedUR
45-01 NORTHERN BLVD., LONG ISLAND CITY 1, N. Y.

CIRCLE ED-69 ON READER-SERVICE CARD
62

HIGH RESOLUTION 
POTENTIOMETERS

FOR MORE INFORMATION



New Products

Compound Delay Packages
Store Digital Pulses

This firm offers 
miniature plug-in 
compound delay 
packages. Two de
signs already avail
able are “Distribu- 
ted Constant 
Lines”, used as 

pulse storage elements in digital computers.
Each of the two distributed constant lines consists 

of a plug-in brass can, hermetically sealed, with maxi
mum dimensions of 7/8" thick x 1-5/8" wide x 4" 
long, and a standard Amphenol Type 26 base.

Unit No. 1 contains delay times of 3.65, 3.75, 4.00, 
and 4.25/xsec. Unit No. 2 covers 0.25, 0.50, 0.75, 1.00, 
1.25, 1.50, and 1.75/isec. The tolerance on any delay 
is :±0.05/isec. Both designs have 1000 ohm impedance. 
In both cases, maximum attenuation is 6db, and 
spurious response is 20db. Each unit is completely 
encapsulated and potted to operate over a wide tem
perature range. PCA Electronics, Dept. ED, 2180 
Colorado Ave., Santa Monica, Calif.
CIRCLE ED-70 ON READER-SERVICE CARD FOR MORE INFORMATION
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Yoke
For High Speed Writing

Designed for 2- 
1/8" neck diame
ter tubes, this 
magnetic deflec
tion yoke is for 
high speed writ
ing, data presenta
tion, and other 
military and com
mercial oscillo
scope applications.

Deflection angle is up to 70°. It fits any 2-1/8" maxi
mum neck diameter cathode ray tube. The yoke is 
especially suited to push-pull applications requiring 
maximum resolution, negligible yoke distortion, and 
high efficiency.

Five advanced design features give optimum per
formance at any impedance level. These are: 1) ex
ceptionally low astigmatism; 2) minimum non
orthogonality (angular error between deflection areas 
is reduced to less than 1/3°) ; 3) spot shift due to 
residual magnetism eliminated; 4) fast recovery and 
minimum starting delay; 5) compensation provided 
to achieve fast, accurate settling. Syntronic Instru
ments, Inc., Dept. ED, 100 Industrial Rd., Addison, 
Illinois.
CIRCLE ED-71 ON READER-SERVICE CARD FOR MORE INFORMATION

Be

Send Us Your Drawings For 
Quotations On Parts Where

ROADMATAWAN-FREEHOLD 
MORGANVILLE, N.

Lever arm for an Electronic 
Computer
Material—Stainless Steel type 303

Wave Guide
Material—Aluminum &356T6

INVESTMEI 
CASTINGS

Base plate for super-sensitive 
measuring device which must be 
dimensionally stable at wide va
riations in temperature.
Material—Invar

EXTRA QUALITY Must 
Maintained.

VKdroiM
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Rivet Contacts
Stocked in 70 Designs

These fine-silver headed rivet con-

r
ED-197 ON READER-SERVICE CARD

Ceramic Parts
High-Temperature UsesFor

6

e 303

Ferrites
Stock and Custom-Made

CIRCLE ED-199 ON READER-SERVICE CARD

CIRCLE ED-200 ON READER-SERVICE CARD ►

peladez p/uductwH ¿¿use...

I

TWO ELECTRODE TERMINAL 
FOR MINIATURE ASSEMBLIES 

(SUPPLIED WITH CASE)

HERMETICALLY SEALED 
TERMINAL WITH CUSHIONED 

GLASS CONSTRUCTION

OCTAL HEADERS WITH 
SOLID METAL BLANKS 

FOR MAXIMUM RIGIDITY 
AND MECHANICAL STRENGTH

MINIATURE THREE 
ELECTRODE COMPONENTS 
(AVAILABLE WITH CASE)

isitive 
ist be 
le va-

COMPLETELY STRAIN-FREE 
END SEALS FOR 

CONDENSERS, RESISTORS, 
TUBULAR ASSEMBLIES

6, Ind.

CIRCLE

SINGLE WIRE COMPRESSION 
TYPE MINIATURE SEALED 

TERMINALS

CARD

1954

lie

tacts are available from stock in 70 
standard designs, which represent 
the efforts of this firm’s engineers to 
standardize from thousands of dif
ferent customer specifications. Use of 
these rivets is intended to eliminate 
the need for designing new rivets 
for each application. They include 
hat-faced and radius-faced types in 
head diameters from 0.062" to 0.375". 
P. R. Mallory & Co., Dept. ED, 3029 
East Washington St., Indianapolis

Extremely small ceramic parts 
made of a high-temperature, high- 
strength alumina material designated 
“AlSiMag 576” are available on spe
cial order. The material is imperious, 
chemically inert, non-magnetic, and 
has excellent resistance to heat shock. 
It can be used safely under continu
ous heat as high as 2000°F. It does 
net rust, corrode or deteriorate with 
time. It has superior electrical insu
lation qualities.

As an example of the parts that 
can be produced, tubes one inch in 
length with an OD of 0.030" were 
fabricated with two holes 0.006" in 
diam evenly spaced. The parts are 
made with close tolerances. American 
Lava Corp., Dept. ED, Chattanooga 
5, Tenn.

CIRCLE ED-198 ON READER-SERVICE CARD

In addition to offering a line of 
ferrite cores for use in TV-receiver 
components and other applications, 
this manufacturer will also make fer
rites to customer specification. These 
products can be utilized for i-f trans
formers, r-f chokes, radio coils, etc. 
Tube Div., Dept. ED, Radio Corpo
ration of America, Harrison, N. J. Infill

SORBO
■

SUPER DURABLE 
COMPRESSION TYPE 

HEADERS OFFER MAXIMUM 
RESISTANCE TO SHOCK 

AND VIBRATION

DIVISION OF AMPEMX 
ELECTRONIC CORF. .. E

CLOSURES & 
TERMI NALS

SILICONE TREATED, 
STRAIN-FREE, VACUUM 

TIGHT MULTIPLE HEADER

LUG TYPE, LEAD THRU 
INSULATORS FOR VOLTAGE 

RATINGS FROM 2,000 
TO 4,000 (rms.)

a,.««”

S*Ù)T»«”

ELECTRICAL 
INDUSTRIES

44 SUMMER AVENUE, NEWARK 4, NEW JERSEY



New Products

COMPACT Variable Transformers

DEPENDABLE ACTUAL SIZE

LONG LIFE

pid wiring ever

23/64

CIRCLE ED-128 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE I

CIRCLE ED-126 ON READER-SERVICE CARD FOR MORE INFORMATION

WORLD'S

controls, aircraft controls, etc. When the
circuit without elecscalecellulose-acetate sealed coils, hich give a high degree of

screw,

dust-protective enclosures,

Dept. ED, 220 Pasadena AveInstruments.
South Pasadena, Calif Box 6001

CIRCLE ED-127 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-129 ON READER-SERVICE CARD FOR MORE INFORMATION
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SUB-MINIATURE 
UNIMAX SWITCH

three 
comb

lowei 
for B 
St.,

coni 
♦est

Length: 6" 
Weight: Vc oz. 
Tip Diameter: 1/16" 
Heating Time: 20 sec

CIRC

ELEC

The 
a a 
hab' 
tinu< 
then 
anti«

bn si 
com 
are

widely spaced for 
and easy soldering.

• Case size 25/32"x 
• Long life.

protection from ambient conditions, 
Amrecon relays are available wit) plug, or solder

arrangements:

WRITE FOR 
FREE CATALOG AND 

DESCRIPTIVE BULLETIN R-10

Write today for catalog sheet and price information 
TELEVISION ACCESSORIES COMPANY

are used,

wire size permits.

depth. Weight is 2-1/2 lb. Arga Division, Beckman
required is 0.5w max. Dimensions are 8‘

In plain or leaf-actuator styles.
Rated 5 amps, at 125/250 volts 
a-c, or 2 amps, at 30 volts d-c; spdt.

Write for data sheet.

for easy wiring
in miniaturized apparatus.

Sturdy, standard flat terminals are

wire terminals; with five standard contact
and with hermetically sealed 
Thirty different types now 
available from stock. Amre- 
con’s engineers will also be 
glad to help you work out 
special relay applications.

In Current Ratings up to 25 amp a-c or 
d-c, and in All Standard Voltages

Amrecon relays are small, compact units that can handle 
power loads usually demanded of larger, heavier relays. 
Careful design and construction make them an exceptionally 
dependable line for such diverse applications as industrial

precision 
soldering 

instrument
Now! An unbelievably small and 
light miniature soldering tool for 
the production line or laboratory. 
Specifically designed for precision 
pin point soldering, the ORYX-6 
is recommended for use on deli
cate instruments and electronic 
devices, hearing aids, hair-spring 
movements, transistors, and ger 
manium diodes. Test the OR\ X 
6 in your laboratory—determine 
for yourself its many outstanding 
advantages.

For Laboratory Use

_ The Model PA-3 
\.m;iblr \ulo

•a i - f r• ,ii.si”»id.-1- ¡x
. :i low rosi uni!

1'1
V JB for power supplies

and instruments, 
and control of heat, motor speeds, light intensity, and 
other phenomena.

The design features a toroidally wound variable 
transformer with the new “Lo Res” commutator 
surface and a new brush assembly which maintains 
almost constant pressure from full brush to no-brush. 
Dimensionally small and compact, the unit is 6-1/2" 
x 6-1/8" x 6-1/2" in size. It is equipped with jeweled 
pilot light, on-off switch, convenient fuse, cord, plug, 
and receptacle. It has a gray Crinkle finish.

Input is 115v 50-60cy; output is 0-135v. Maximum 
load fating is 0.4kva. Maximum output current is 
3.0amp. The Standard Electrical Products Co., Dept. 
El). 2240 E. 3rd St. Dayton, Ohio.

AMERICAN 
¿K&F RELAY A CONTROLS, Inc.

3643 Howard St., Skokie, Illinois
(Suburb of Chicago) 

A Subsidiary of OHMOTE*^K
CIRCLE ED-125 ON READER-SERVICE CARD FOR MORE INFORMATION

Employ Expanded Scale Principle

■■■■l Portable Expanded Scale A-C 
„ 2 Voltmeters use the meter move

ment for just the top 5% to 10% 
of the range, permitting these in
struments to obtain high accura- 

HhmH eies from a nurged, low-arenracx 
nietei movement. < »nl\ the \oltaae 
range of interest is expanded full

tron tubes. Guaranteed accuracy is 
±0.5% of input voltage.

The voltmeters offer overvoltage protection, wide 
frequency range (50-2000cy) and voltage expansions 
of ±5v, ±10v or ±15v at 115v or 230v. They are 
designed for applications where exceptional rugged
ness and reading ease are required.

Additional features include a ruggedized, herme
tically sealed meter and hermetically sealed circuit 
elements. Temperature range is 0-60°C. Input power

WA

AMRECON

the

ORYX

UNIMAX
DIVISION OF THE W. L. MAXSON CORPORATION 

460 WEST 34th ST. NEW YORK 1, N. )

ALL PURPOSE RELAYS

Investigate this complete line of miniature soldering tool;

Model Voltage Length Weight Tip Spare Tip 
Style

6 6 6" % oz. 1/16" fixed

6A 6 6" ’4 OZ. 3/32" “B”

12 6, 12.
24 or 50

6%" % oz. 3/16" "C”



contactors
step-up impedance

St., Mount Vernon, N.Y

Precision Wire
1ATION CIRCLE ED-84 ON READER-SERVICE CARD FOR MORE INFORMATION

divided into two

CIRCLE ED-88 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-85 ON READER-SERVICE CARD FOR MORE INFORMATION
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data relative to 
combinations of

Qualification Under All 
Environmental Conditions!

IATION

1954

nent
tall and 
tool for 
oratory, 
recision 
)RYX6

ectronic 
r-spring 
nd ger 
ORYX 
•termine 
»tanding

tinually receive accurate and dependable test 
their product's performance under all possible 
anticipated service conditions.
The services of General Testing Laboratories are

Transformer
Impedance Step-Up

Wound Resistors Defy Shock, 
Vibration and Extreme Changes

YOUR GUARANTEE 
that your product 
will meet all 
SERVICE REQUIREMENTS

Laboratory Testing
of Electronic and Electro-Mechanical 
Components

the soldered seams common to 
provides the added protection.

You’re looking at the most versatile solenoid contactor 
ever developed for building electrical controls.

This Ward Leonard Size 2 contactor is available in 
three basic models, six major variations, one thousand 
combinations.

Your savings: reduced stock, minimum panel space, 
lower assembly costs, less layout and drafting time. Write 
for Bulletin 4450 to Ward Leonard Electric Co., 77 South

Input
Gives 200:1

The units have the same base area as comparable 
types in fabricated cases and are interchangeable 
with them, allowing users to convert to the new 
capacitors without even changing blueprints. The 
capacitors can be mounted upright or inverted. 
They have welded bushing studs, welded taps, 
aluminum foil, low-loss kraft paper, and “Pyranol” 
dielectric. They are available in capacities from 
0.05/ifd to 16/ifd, and with voltage ratings of 400 
to 12,500v, d-c, and 236 to 660v, a-c. Capacitor 
Dept., Dept. ED, General Electric Co., Hudson 
Falls, N. Y.
CIRCLE ED-87 ON READER’S SERVICE CARD FOR MORE DATA

The prime purpose of General Testing Laboratories is to provide 
a complete service in the field of environmental testing. Our re
liability record is attested to by our many customers who con-

basic categories, namely research and development testing, and 
complete qualification (type or brand approval) testing. All tests 
are performed in strict conformance to specification requirements. 
All test data and evaluations of any product are kept in strict 
confidence and become the property of the customer. A certified 
test report is provided with each project.

Write for Illustrated Brochure.

Capacitors
Feature Leakage Protection

Completely sealed in epoxy resin and wound on 
steatite bobbins, RPC has engineered Type L Resis
tors that are protected against extreme humidity, 
temperature and altitude conditions, mechanical 
damage, while maintaining dimensional stability.
Type L Resistors, in many tests, have withstood 30 
humidity cycles of MIL-R-93A moisture resistance 
tests without deterioration. They fully meet the re
quirements of U.S. Govt. Specifications MIL-R-93A, 
Not affected b\ extremes in humidity, altitudes, and 
corrosive influences; protected against outside 
elements.
RPC can supply Type L on short notice with lug 
type terminals or wire leads; in a complete line of 
standard, midget and sub-miniature sizes. Wide 
range of performance! Write for catalog or addi
tional details.
Sales representatives in all principal cities of the U.S.

Previously 
available only 
in oval cases, 
these fixed, pa
per - dielectric 
capacitors are 
now furnished 
in drawn rec
tangular cases, 
which are de
signed to give 
greater protec
tion against 
leakage than 
fabricated cases. 
Elimination of 
fabricated cases

within Idb from 30cy to 20,000cy.
The primary of this transformer is center

tapped, balanced to 1%, and is suitable for sources 
of 150, 200, 250, 500 or 600 ohms. With a 250-ohm 
source, secondary impedance is 50,000 ohms. Very 
high shielding for minimum hum pickup is effected 
through the use of two heavy gauge “Hipermalloy” 
shields. Overall dimensions are only 1-1/16" x 
1-1 /2" x 1-1/2", including the orientable mounting 
bracket. United Transformer Co., Dept. ED, 150 
Varick St., New York 13, N. Y.
CIRCLE ED-86 ON READER’S SERVICE CARD FOR MORE DATA

The Type 0-16, a 
new addition to the 
“Ouncer” Series, is a 
highly shielded input 
transformer. A high
fidelity unit, it is de
signed to operate from 
a low impedance micro
phone or line to grid, 
and provides a 200:1 

ratio. Frequency response is

RESISTANCE PRODUCTS CO
714 RACE STREET HARRISBURG, PENNA

GENERAL TESTING LABORATORIES Makers of Resistors—High Megohm, High Voltage, High frequency. Precision Wire Wound

RESISTORS • RELAYS • MOTOR CONTROLS • CHROMASTER
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action
1.SOO,000 cycles and over!
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Canada: Montreal, Quebec, Canada, Walnut 2715

CIRCLE ED-172 ON READER-SERVICE CARD FOR MORE INFORMATIO

with MILWAUKEE

CIRCLE ED-169 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-171 ON READER’S SERVICE CARD FOR MORE DATA

MINIMUM AIR GAP 
BETWEEN HEEL PIECI 

ANO ARMATURE

EMBOSSED 
COIL FORMS

Type 52 ' 
STANDARD

are
ED,New England 

Framingham. Mail., Framingham 7091
New York, New Jersey: 
Jersey City, New Jersey, 
Journal Square 4 3574 
Upstair New York: 
Syracuse, N.Y., Syracuse 76-8056
Maryland: 
Baltimore, Maryland. Plaza 2-3211 Magnetic Recording Systems 

With 60,000 Impulse Capacity

4>

MAXIMUM THROW HERE 
MINIMUM MOVEMENT HERE

CIRCLE ED-173 ON READER-SERVICE CARD FOR MORE INFORMATIO

CIRCLE ED-399 ON READER-SERVICE CARD*

special designs to meet customer requirements 
furnished. Hopkins Engineering Co., Dept.
2082 Lincoln Ave., Altadena, Calif.

• Maintains accurate repeat
ability and positive snap*

• Long life lowers »witch 
costs . . . minimizes 
• 'down-time" and increase 
efficiency of operation.

Philadelphia:
Philadelphia, Pa.,Chestnut Hill 8-0282 
Northern Ohio, Western Pennsylvania: 
Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio:
Logansport, Indiana, Logansport 2555
Missouri, Southern Illinois, Iowa: 
St. louis, Missouri, Sterling 2318 
California:
Pasadena, California, Sycamore 8-3919

Phil-Trol 6QA performance 
equals that of larger telephone 
type relays Its construction 
makes possible mounting and 
wiring from under the chassis, 
using less space and saving 
assembly time and costs.
The Phil-Trol 6QA Relay is 
available with a plug-in adap
tation for use in panels and 
annunciator racks.

Resistors MUST BE GOOD before they 
can bear the “Milwaukee” name! That’s what we said when 
we set about developing these ECONOMY resistors. Our 
engineers checked many materials and worked with factor} 
production to assure top ranking performance. Till 
RESULT — resistors embodying more costly raw material? 
but greatly reduced in cost by the new manufacturing tecl 
niques these materials afford. They are available in th 
same sizes and ohmages as our vitreous enameled resistor 
Write, wire or phone for quotations — samples!________

• The new Phil-Trol 6QA Relay 
has found wide acceptance in a 
variety of products because of its 
extreme compactness, capacity 
and exceptional sensitivity.
The 6QA is only 2»V long by 
1JV wide, yet it provides largr 
cubic area for winding (maxi
mum 20,000 ohm coil) Arma
ture ratio and electro magnetic 
features assure high sensitivity.

2035C W. CHARLESTON ST. * CHICAGO 47, ILLINOIS
CIRCLE ED-168 ON READER-SERVICE CARD FOR MORE INFORMATION

T
 These magnetic re

cording systems are de
signed for the efficient 
handling of problems 

. involving large amounts 
of information in a 
wide variety of record
ing and memory appli
cations. The systems 
employ drums which 
rotate on bearings oper
ated at a small fraction 

of their normal rated load. Present systems have a 
medium storage capacity up to 60,000 impulses or 
binary digits on their magnetic oxide coated drums. 
(The 60,000 impulse drum has 1-1/2" diamL

The recording heads in the systems are designed 
to record and reproduce frequencies up to IMc. 
Their all-ferrite magnetic circuits have multiple 
shielding, allowing information to be read on any 
one channel while other information is being writ
ten on any other channel at the same time. In con
junction with suitable write-and-read amplifiers, 
information can be read out of one cell and new 
information recorded in the same cell during a 
single pass beneath the head.

Information can be stored permanently or 
erased so the drums can be reused. The magnetic 
drums need no developing or processing for use as 
permanent records. Kollsman Instrument Corp., 
Dept. ED, 80-08 45th Ave., Elmhurst, N. Y.

The “ Hy- 
Therm” s u b - 

a»* miniature ca
pacitor, a her
metically sealed 
and metal en
cased unit, is 

available in all standard values and tolerances, 
for all applications requiring exceptionally high 
insulation resistance and unusual stability at high 
temperatures. Insulation resistance quality ex
ceeds military requirements (MIL-C-25A). A vari
ety of bracket designs is also offered. In addition,

• Durable, compact plastic case permits great 
flexibility of application. Available in a wide 

selection of models, including "reset*’. Rated 
at 10 amps 125/250 v. AC; 30 v. DC inductive.

WRITE FOR DETAILS IN DATA SHEET STS-9

Special embossed construction eliminates torque control problems 
and stripping. Custom fabrication to your exact specification 
assures correct dimensions to within the most critical tolerances.

We will furnish— without charge—a pilot production run of 
custom-made embossed forma to fit your particular application. 
■amHMaHHMRmMVMB Contact us now for full details 
■ II U l_| | 1 I L U |J about thia special offer. Request 
111 ¡Tka I k I ■ I b| technical bulletin, Useof Threaded 

Tubes, Threaded Iron Cores VS. 
Torque Control.

Salt Rspnisnlativst ¡fit

IS THE REGISTERED TRADE MARK OF 

PHILLIPS CONTROL CORP., Dept. ED. Joliet, Ilf. 
A THOR CORPORATION SUBSIDIARY • OFFICES IN ALL PRINCIPAL CITIES

ECONOMy
RESISTORS

BASIC SWITCH
Gives You More Than Just Long Life

RESINITE
.. can inrroaso 

oifirirnry Eki 
your iron rore 

in sort ion

MILWAUKEE RESISTOR COMPAN
702 W VIRGINIA ST MILWAUKEE 4, WIS

RESINITE
CORPORATION
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Hermetic-Seal, Shock-Resistant Tube
TRIFLUORO

CHLORO
ETHYLENE
POLYMERS
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Sockets of Kel-F Polymer Cut Heat, 
Moisture “Fade-Outs ”at High Altitudes MOLDING 

POWDERS

ng Life
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ind increase 
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KEL-F polymer plastic, molded 
into a special metal base permitting 
complete enclosure of an electronic 
tube, provides this premium socket 
with a hermetic seal that defies 
heavy shock loads, extreme thermal 
cycling and aging. Tube “fade- 
outs”, due to moisture condensa
tion and collection, are eliminated, 
tube altitude “ceilings” have been 
raised significantly.

Positive electrical insulation is 
maintained under all thermal and 
moisture service conditions because 
of the high dielectric strength and 
low RF loss characteristics of 
KEL-F polymer.

The high impact and compressive 
strength of KEL-F polymer helps 
the socket withstand shock loads 
up to 100 G’s without cracking or 
chipping of vital insulation.

The Elco Corporation, Philadel
phia, Pa., injection-molds the com
plex socket from KEL-F polymer 
Grade 300. A metal tube cover with 
a silicone rubber gasket completes 
the assembly.
For further information uah for

AppHeation Report E-H8
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Electronic “Memory” Drum Insulated 
with Kel-F to Eliminate Carbonization, 
Wear Damage... Extend Service Life

Two obstacles to efficient operation 
—carbonization shorting and insula
tion “wiping” onto vital contacts—are 
eliminated through the use of KEL-F 
plastic as insulation in this special 
commutator.

High dielectric strength and heat 
resistance assure positive insulation 
under all operating temperature and 
humidity conditions, prevent forma
tion of carbonization tracks between

drum contact points. Zero water ab
sorption cuts moisture “shorts”, arcing.

W. S. Shamban & Company of 
Culver City, Calif., transfer-molded 
this new commutator of unplasticized 
KEL-F polymer Grade 300 for use in a 
special digital-type converter manu
factured by Genisco, Inc., Los Angeles, 
California.
For further information uak for 

Application Report F-IXH

TRIFLUORO
CHLORO 

ethylene 
POLYMERS

OILS 
WAXES 

GREASES

K Registered trade-mark for I he \\. II. Kellogg Company's fluorocarbon Polymers. (SEE REVERSE SIDE)
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Paper-Thin Insulator of KEL-F 
Polymer Solves Space, Precision
“Spees” Problem in Microwave Cavity

Found to be the only high-frequency 
dielectric capable of being machined 
to close tolerances in this .009" thick 
insulator, KEL-F plastic effectively 
prevents pulse leaks between cavity 
and probe. These units, producing hun
dreds of watts peak power output, 
depend largely on the insulator for 
their 0.0005% per °C temperature 
coefficient.

The fluorocarbon’s high dielectric 
strength over a wide temperature range 
and its dimensional stability assure 
complete insulation in the limited space 
provided. Zero water absorption of this 
fluorocarbon guards the insulator 
against any changes caused by moigture.

The precision insulator is machined 
from KEL-F polymer rod and installed 
in microwave oscillator assemblies by 
C.G.S. Laboratories, Inc. of Stamford, 
Conn. C.G.S. obtains its rod stock 
from the Resistoflex Corporation, 
Belleville, N. J. who extrude it from 
unplasticized KEL-F polymer.
For further information ask for 

Application Report E-127

Molders & Fabricators

r Leading molder», extruders and fabri
cators specialize in the production of mate-
rials and parts made of “Kel-F” ... each 
month this column will spotlight several
of these companies with their principal 

_ services and products. _

Booker & Wallestead, Inc.
Minneapolis, Minn.
Injection molding
Compression & transfer molding 

(Specialize in short runs)

H & R Industries
Nazareth, Pa.
Extrusion & injection molding 
Machining & forming 
Rod, tube, tape & strip
Resistor sleeving

Electronic Wave Products, Inc.
New York, N. Y.
Sealing of film
Forming
Container liners; gaskets

Reiss Manufacturing 
Corporation

(Rway Synthetic Products Div.) 
New York, N. V.
Extrusion, compression & transfer 

molding
Machining & forming 
Rod, tube & sheet 
Gaskets & diaphragms 
Valve seats

OFF THF PRESS . . .
Ret ixed” RI VERS I.IIRE' 
tint in KEL-E polymer 
produrti, molder* and fabri
cator*.

Recent Significant KEL-F 
Polymer Developments...
Blending equipment is now coated with 

“baked-on” KEL-F polymer disper
sions to eliminate wasteful sticking 
of special plastics during processing. 
Chemical inertness and non-stick 
qualities of coating have cut mainte
nance and contamination.

Switch seals of the plunger type are now 
molded of fluorocarbon polymer to

Por compfefe Information nrgardlny 
any item mentioned in DESIGN AND 
PRODUCTION NEWS, atk for detailed 

APPLICATION REPORTS, write 

Technical Service

CIRCLE E

mine

B/

provide a 
withstand 
peratures.

Valve seats

hermetic seal that will 
high altitudes and tem-

machined from KEL-F
polymer rod stock are used in a 
special valve required in nuclear re
search. Non-porous, tough plastic 
effectively keeps active Helium iso
tope from diffusing through the seat. 
Low “cold flow” keeps seats smooth 
and undamaged even after many 
“high torque” closings.

Covers for high-frequency components 
are compression molded of fluoro
carbon polymer for electrical insula
tion as well as maximum visibility 
of contained parts. High impact 
strength and resistance to aging 
eliminates need for special protective 
or reinforcing shields or guards.
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1993 N. Buff urn St. 
Milwaukee 1, Wi«.

193 S. Water St. 
Providence 3, R. I.
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WATERBURY 20, CONNECTICUT 
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LIGHT
A LIGHT

COMPACT • RUGGED • FAST • ACCURATE 

DURANT MANUFACTURING CO.

Available for 2 or 
4-hole mounting.

CIRCLE ED-179 ON READER-SERVICE CARD FOR MORE INFORMATION 
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For complete information, ask 
for your free copy of the new Barry 
Product Bulletin 542, containing 
full installation and performance 
data. And for greatest benefits with 
these new isolators, let our Field 
Engineering Service help in the 
early stages of your equipment de
sign. Write directly to The Barry 
Corporation, 775 Pleasant Street, 
Watertown, Massachusetts, or get in 
touch with your nearby Barry 
representative.

Sorry . . •
W. HAYDON CO. 

can’t help you.
Only instruction, practice, and pa
tience can improve your tcorel

But.. if your problem is 
PRECISION TIMING
you may save time, trouble and money 
by investigating what our timing en
gineers have done for others. Our A.C. 
and D.C. achievements moy already 
include the solution of your most 
complex problem. Why not find out?

AAMAYDON

A 'O'\ 

. C°'° 50Î 
Lt*®-

DURANT
ffledsuc qP predetermined counter 
(COUNTS ELECTRICALLY ind CLOSES SWITCH AT END OF PRE-SET COUNT) 
Eliminates costly over-runs or time consuming under-runs. Actu
ated by Photo Electric Cell, Tube, Relay, or Contact Switch. Counter 
can be located where desired. Predetermined count may be set 
at any figure to 99,999. Hundreds of applications in all phases 
of production and instrument work.

'AGE

trding
AND 

tailed

tÄj 
P^W

Send for 
latest 

catalog 
manual

Power Supply
Utility Unit for Designers ENGRAVES

¿^NEW
Amatasi# ALL-METL

BARRY MOUNT
for all-temperature vibration protection 

of airborne equipment
These new isolators are the latest addition to 

the famous Barry ALL-METL line. They are spe
cifically designed to help you meet miniaturization 
demands under toughest environmental conditions. 
• Excellent performance at extreme temperatures. 
• \\ eight only y2 ounce per unit isolator.
• Free height only 114"—bottomed height 25/32".
• Load ratings from 0.1 to 3.0 lb. per unit.
• Meet all relevant requirements of JAN-C-172A.
• Ruggedized models for equipment to meet shock 

tests under AN-E-19, MIL-E-5272, MIL-T-5422.

In the Model 701 ad
justable power supply, 
emphasis has been 
placed on convenient 
packaging of a utility 
unit, useful in electron
ic design. The Model 
701 is an unregulated 
supply, providing d-c 
voltages from 0 to 250v 
at maximum load of 
90ma (360v open cir
cuit), and a-c filament

ENGRAVER

PANELS

DIALS

power, 6.3v at 3amp, center tapped. Ripple has 
been kept to the low value of 20mv rms by use of 
a two-section choke input filter.

An auto transformer in the primary permits the 
adjustment, of d-c output to any desired value from 
zero to maximum. The output voltage is constantly 
monitored by a front panel meter, which can be 
switched to indicate current when desired. Separate 
terminals for positive, negative and ground are 
provided. Shasta Division, Beckman Instruments, 
Ine, Dept. ED, P. 0. Box 296, Richmond, Calif.

Mark your own symbols, 
numbers, lettering, on your small 

parts, tools, identification and name 
plates . . easily, simply, quickly . . tracing 

rfrom a master with the GREEN ENGRAVER. 
Widely used in electronic and plastic fields, in machine 

I tool shops and wherever permanent marking is needed. 
The GREEN ENGRAVER engraves equally well on metals, 

plastic, wood, hard rubber and glass.
Routs Models Profiles Engraves 

^^Etching attachment and other special cquip- 
HH^H^R^^'nent for industrial uses are available 

request

Strain-Gage Transducers
For Fluctuating Pressures

In the rede
signed “Sierra 
Brand” strain-
gage 
ers, 
enee 
tube

transduc- 
the refer- 
pressure 
has been

been brought di
rectly out the 

rear together with the electrical terminals, permit
ting the unit to be threaded into its flush-mount
ing position from either direction.

The transducers provide a resistance change 
that is a true representation of pressure fluctua
tions. Electrically, the units coordinate with the 
general practices of dynamic strain-gage work; 
usually the transducer is installed as an active arm 
of a 120-ohm bridge. Standard units have 1/2" 
diam and are available in two lengths: 1/4" and 
3/8". Seven pressure ratings are supplied: 2-1/2, 
5, 10, 25, 50, 100 and 200psi. Linearity is 2%; 
operating temperature range is —40° to -f-250oF; 
acceleration effect is 0.02% per g; and resonant 
frequency of the diaphragm is 8000cy. Electronic 
Engineering Associates, Ltd., Dept. ED, 959 Brit
tan Ave., San Carlos, Calif.

GREEN
INSTRUMENT COMPANY

361 PUTNAM AVE., CAMBRIDGE,’MASS

RING
ABELL

PRODUCTIMETERS
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high ambient temperatures. All

Scientific and Engineering Staff

RESEARCH AND DEVELOPMENT LABORATORIES

Culver City, Los Angeles County, California

CLAROSTV <Assurance is required that relocation if the applicant 
will not cause disruption of an urgent military project.

THE MOST ADVANCED DEVELOPMENTS IN ELEC
TRONICS ARE BEING MADE IN THE SPHERE OF 

AIRBORNE RADAR AND ALLIED FIRE CONTROL 

SYSTEMS BECAUSE OF MILITARY EMPHASIS. 
FURTHER APPLICATIONS OF ELECTROMECHAN
ICAL TECHNIQUES IN THESE FIELDS ARE 

CREATING NEW OPENINGS IN THE RADAR DIVI
SION OF HUGHES RESEARCH AND DEVELOP
MENT LABORATORIES

ENGINEERS EXPERIENCED IN 

THE FIELD OF ELECTROMECHANICAL DESIGN 

FOR PRODUCTION. OR THOSE INTERESTED IN 

ENTERING THIS ORBIT. WILL FIND OUTLETS 

FOR THEIR ABILITIES AND IMAGINATION IN 

THESE ACTIVE AREAS.

CIRCI 

ELEC
CIRCLE ED-83 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • November 1954
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Panel Meters
In 300amp to 800ma Ranges

These sealed, rugged
ized panel meters are to

for research in and 
development of electro
mechanical radar and 
computing equipment.

Engineers who have demonstrated ingenuity and 
inventive ability will find interest in the areas of 
work that call for devising reliable, maintainable, 
manufacturable designs for precision equipment 
developed in the Hughes Radar Division.

Equipment includes mechanical, electronic and 
microwave devices and systems to be manufac
tured in quantity. The equipment designs require 
use of such advanced techniques as subminiaturi
zation, unitized “plug-in” construction, with em
phasis on design for volume production. Knowl
edge of electronic components, materials, finishes 
and military specifications is useful.

DC AMPCPES

be offered with 
ranges showing 
practical scale

d-c
any 

from
300amp to 800ma. Me
ters are available in 
two sizes: 2-1/2" and 
3-1/2". Simpson Elec

tric Co., Division American Gage & Machine Co., 
Dept. ED, 5200 W. Kinzie St., Chicago 44, Ill.

Voltage Standard
For Measuring and Calibrating

The Model A- 
23 “Calivolter” 
provides a 
means of accur
ately measuring 
the emf of volt
age - producing 
vibration, pres
sure, and seis
mic pickups, as 
well as strain 
measuring de
vices. It can be 
used to precisely 

calibrate voltage detectors and voltage-sensitive 
devices; for over-all calibrations of recording sys
tems; and to measure the frequency response of 
amplifiers, recording systems, transformers, high 
impedance meters, etc.

Accuracy is ±1/2%, and the instrument will 
operate on any 12v battery or any oscillator (of 
suitable frequency range) capable of delivering 
lOOmw into a 1000-ohm load. Voltage range runs 
from 10/*v to lOv in five continuous ranges. Cur
rent range goes from 1/iamp to lOma in five decade 
steps. Frequency ranges from d-c up to lOkc at 
±1/2% accuracy—useful to at least 20kc. There 
is no waveform error, because the thermocouple 
monitor indicates true rms value regardless of 
waveform. Max output impedance is 1000 ohms.

The unit is extremely portable. The instrument 
weighs only 6-1/4 lb, measures 8" x 8-1/2" x 4", 
and comes equipped with carrying handle, protec
tive rubber feet, and plastic dust cover. The 
cast-aluminum case provides complete shielding. 
Calidyne Co., Dept. ED, Winchester, Mass.

A-C INDUCTION TYPE 

SERVO MOTORS 
and MOTOR GENERATORS

G-M Miniature Servo Motors are available in various 
sizes, down to .980-inch diameter and in various speeds 
and electrical characteristics; principally for 60- and 
400-cps. circuits. They can be supplied to meet rigid 
military specifications with regard to humidity, salt spray,
temperature, vibra
tion and altitude. All 
stators are completely 
embedded in an in
sulating compound of 
extreme dielectric 
strength, high tem
perature stability, and 
low temperature co
efficient of expansion. 
The low mechanical 
coefficient of expan
sion and great stabil
ity of this material at 
high temperature 
permits the use of 
G-M Servo Motors at
stator windings are treated with an effective fungicide. 
All motor laminations are of high nickel steel which 
provides corrosion resistance of the surface adjacent to 
the air gap. Available with stainless steel or aluminum 
housings and with stainless steel or SAE 52100 steel 
ball bearings. Write for Servo Catalog No. 4.
G-M LABORATORIES, INC.
4284 N. Knox Ave., Chicago 41, III.

CIRCLE ED-82 ON READER-SERVICE CARD FOR MORE INFORMATION
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★ Reduced cost distinguishes the 
Series 47 composition-element, twist- 
lug-mounted. control. Twist-lug mount
ing eliminates the usual bushing, lock 
washer and nut. thus effecting con
siderable economy. Electrically, it is 
the same as the standard 15/16" dia. 
composition-element controls.

Lugs slip through slots in 
chassis and are twisted to 
hold firmly in place.

☆

Resistance range, 500 
ohms to 5 megohms, 0.5 
watt rating.

☆
Choice of tapers and taps. 
Metal or plastic shafts.

☆
Shown actual size. Meas
ures 15/16" in dia.

CLAROSTAT MFG CO , INC DOVER. N H

hav( 
0.2s< 
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A Oltl 
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Important news)US

new Curing Agent CL gives

bplten. Aeiidowe,

im

CIRCLE ED-122 ON READER-SERVICE CARD FOR MORE INFORMATION
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CIRCLE ED-124 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-123 ON READER-SERVICE CARD FOR MORE INFORMATION
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If you are among the many users of Epon 
resin 828 for casting, laminating or other 
structural applications—you will welcome this 
new development of Shell Chemical’s continu
ing research program.

Curing Agent CL* produces Epon resin 
polymers with improved mechanical and elec
trical properties at temperatures as high as 
300° F. After three hours’ immersion in boil
ing water or acetone, glass cloth laminates of

Epon resin 828 and Curing Agent CL retained 
more than 95% of their initial dry flexural 
strength. And with Curing Agent CL you can 
use the “B-stage,” or pre-curing, process
permitting dry layups and specialized casting 
techniques.

Your request will bring you a sample of 
Epon resin 828 and Curing Agent CL for 
evaluation, as well as a copy of Technical 
Bulletin SC:54-10. Write for them—today.

Curing Agent CL is Shell Chemical Corporation's name for metapheny
lene diamine. We do not manufacture Curing Agent CL. It is available 
in commercial quantities from E. I. du Pont de Nemours & Company 
and National Aniline Division, Allied Chemical & Dye Corp.

* A development of Shell Chemical laboratories. Patent applied for

SHELL CHEMICAL CORPORATION 
CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE

380 Madison Avenue, New York 17, New York 
Atlanta • Bottaa ■ Chkaga • Oavatand • OakaR • Haatten • Lot Angolas • Newark • Now York • Son Franches • SL Lords

All units of the line, identified as the “MR Series”, 
have these similar characteristics in addition to a 
0.2sec response time. Other standard catalog units are 
rated at 10-40v at 30amp, 10-32v at 50amp, 24-30v 
at lOOamp, 24-32v at 200amp, and 22-32v at 300amp. 
1 nits in this series are also stabilized for a-c input 
voltages of 105-125v, except for the 50, 100, 200 and 
BOOamp units, which are stabilized for 230/460v 
?10%. Perkin Engineering Corp., 345 Kansas St., 

Hl Segundo, Calif.

Power Supplies
Magnetic-Amplifier Regulated

A complete new
.'hip .1 Wld. full

• ■ ■- .hi '■ - 
. 1 -

■ i

i:i.r. <•. > i «h i< \ 
with no moving 

, parts or contacts.
The unit illus

trated is rated 5-32v at 15amp, with a 1% regulation 
over this entire d-c output voltage range and a 1%

Amplifiers 
For Instrumentation Purposes

S
Two amplifiers, 
the Model BL-520 
Universal Amplifi
er and the Model 
B L - 5 3 0 Dual 
Channel D-C Am
plifier have many 
laboratory and in
« strumentation ap
plications. The 
Model BL-520 is a very high gain carrier amplifier 
that accepts signals from both resistive and inductive 

transducers. It will measure and record on a direct 
writing oscillograph a wide range of physical phe
nomena. The unit has a maximum sensitivity equiva
lent to l/2microv per chart millimeter, or, for strain 
measurements, 0.25 microinches per inch.

The Model BL-530 will accept both single-ended 
and differential signals with a 50mv sensitivity and 
provides for accurate calibration of the recorded sig
nals. Both amplifiers provide for balancing out volt
ages up to 10 times full scale at input signal levels 
up to 500v. Both amplifiers are furnished for 19" 
rack mounting. Panel height is 5-1/4". The panels 
are finished in aluminum. Brush Electronics Co., 
Dept. ED, 3405 Perkins Ave., Cleveland 14, Ohio.



New Products

Slide Screw Tuner

•s oper

High Electrical Accuracy

CIRCLE ED-131 ON READER-SERVICE CARD FOR MORE INFORMATION

designed6527.

Wn

Technology Instrument Corp

CIRCLE ED-130 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-132 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-133 ON READER-SERVICE CARD
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Delivered 
for use on 
over 250 
Government 
contracts.
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Because G-V OCTAL & 
MINIA TURC RELA YShave been... 

adopted as production components 
by hundreds of principal producers 
o f electronic, electrical and 
aviation equipment.

. . . wound coil, multiturn potentiometer 
design is integrated with system aspects 
of precision computors, servomechanisms 
and electro-mechanical instrumentation. Ex
tremely precise mechanical tolerances shaft 
diameter, concentricity, and perpendicular
ity assure complete transfer of potentiom
eter accuracy to external systems.
Universal mounting surface offers a choice 
of servo-mount or precision pilot and tapped 
holes. SERVO POT resistance elements are 
wound under control of an electronic servo
mechanism* by a unique method based on 
the output accuracy of the potentiometer as 
the controlling factor. Gold-flashed connec
tor-type terminals permit ease of connec
tion where accessibility is limited.
*Ba««d upon a method originated by IBM 
Corporation under U S Government Contract.

Write for bulletin and help with 
your particular problems.

G-V CONTROLS INC.
18 Hollywood Plaza

East Orange, New Jersey

Pulse Magnetron
Operates at High Altitudes

This 3cm pulse

G-V ENGINEERING OFFERS 
A NEW APPROACH TO 
THERMAL RELAY DESIGN
• Stainless steel mechanism 
welded into a single integral 
structure and supported at 
both ends for unequalled re
sistance to vibration and 
shock
• Heater built inside expand
ing member for maximum ef
ficiency and protection
• Rolling contact action for 
positive operation
• Easy adjustability where 
desired
• Precise operation never be
fore available in thermal 
relays
• Time ranges: 3 seconds to 
5 minutes
• Hermetically sealed in 
metal shell
• Heater voltages up to 230 
volts
• Fully temperature compen
sated
• Suitable for military and 
industrial use
• Unequalled for ruggedness 
and precision

U. S. and ForeignPatents Pending
555 Main St., Acton, Mass. COIonial 3-7711 

West Coast Eng’r’g. Facility, P.O. Box 3941 
No. Hollywood, Calif. Poplar 5-8620

ate over the entire X-band frequency range: 8,200Mc 
to 12,400Mc. They are used primarily for “flattening" 
lines and cancelling the vswr s inherent in the other 
elements of a system. Loads, terminations, attenua
tors, antennas, bolometer mounts, adaptors, and other 
components can be matched to the characteristic im
pedance of the waveguide.

The unit consists of a slotted waveguide and a 
precision carriage to which an adjustable probe is 
attached. The longitudinal position of the probp is 
controlled through a rack and pinion drive, and the 
depth of insertion is varied by means of a knurled 
screw. Locks are provided for both carriage position 
and probe depth.

Carefully designedd “choke” sections are incorpo
rated into the unit; they insure that any radiation 
or contact losses are negligible. Values of vswr to 20 
can be corrected to 1.02 or less, and small reflections 
can be completely cancelled. The entire unit is silver 
plated. Transline Associates, Dept. ED, 57 State St., 
Newark 4, N. -T.

¿al ........
II ■ ■

GnjIiH/. I’rimatds 
for use in airborne 

radar gunsights, it provides weight saving. The tube 
is a forced-air cooled, fixed-frequency, pulsed-type 
oscillator, with 9kw peak power output. It operates at 
frequencies between 9345Mc and 9405Mc.

Weight is 3 lb. Electrically and mechanically, the 
tube is interchangeable with the type 2J42 magnetron. 
The feature of the 6527 which allows non-pressurized 
reliable operation at high altitudes is its evacuated 
wave-guide. General Electric Company, Tube Depart
ment, Dept. ED, Schenectady 5, N. Y.

theft ical
Specifitohom

hmmr >Mtg*

025% Linearity at Low Cost

High Resolution

Extreme Mechanical Precision

PRECISION POTENTIOMETERS

any!

Type M10T SERVO POTS

Mechanical Specifications

Greatly expanded production fa 
cilities assure prompt deliveries

»td

xeno

’•sassae* 
¡«aaKB" 
fasi»’

• KWHMKOiVai 
jiÄsaaeNw ».

91

? ■ «-■ *

«Benasua;
Mansaxsv«! 
itsinxisa' 
latuEsaiBEii

:axMP Baiasi

Shaft Centerless ground stainless steel 2500 0000 0001 diameter
Mechanical Rotation Angle between stops 1660 1 $
Stops Mechanical stops ol lead screw type tested to withstand torq.es

greater accuracy and rigidity
•, corrosion resistant per AN 00 A 696A
[unless steel register or pilot formed by the outer race

Base and Bearings One piece machined 
loaded ball bearings

Only G-V offers complete 
technical data and helpful 
engineering cooperation on 

THERMAL TIME DELAY RELAYS

torq.es


Plate Circuit Relay 
Low Cost, Long Life Design
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A NEW IDEA IN

Flexible Plastic
TUBING CLAMPS

use wifi,

AN TYPE 
CONNECTORS

This unique tubing clamp provides 
an inexpensive method to protect 
open wiring used in connection 
with a standard AN TYPE CON
NECTOR.

It is an easy and quick way to 
attach flexible plastic tubing to a 
connector—without the use of hand 
tools. When used in conjunction 
with a gasketed adapter, a water
proof joint is provided between 
connector and tubing.

Material—aluminum. Sizes to 
accommodate tubing from 14 -in. 
I.D. to 2-in. I.D AN plug sizes 
12S to 48.

Write for Catalog data.
-t« ■F
F

„dir

H. H. BUGGIE, Inc. 
72« STANTON STRICT 

TOUDO 4, OHIO

The Series 
“LB” low-cost, 
long-life, plate- 
circuit relay is 
available in coil 
resistances up 
to 34,000 ohms 
with a pull-in 
rating of 3ma 
(approx i mately

The relay is equipped with a one-piece 
back spring and contact arm which can be ad
justed for desired pull-in. A permanent air arma
ture gap eliminates residual sticking.

Contacts are silver, (1 Form C), rated 5amp 
(3/4hp) 115v a-c non-inductive load. The coil is 
varnish impregnated centrifugally. Insulation will 
withstand 500v rms breakdown. The base is lami-

0.09w).

nated phenolic, easily adapted to screw or rivet 
mounting. Terminals are tinned for easy soldering. 
Dimensions of the relay are 2-5/8" x 1" x 1-3/8" 
high, with 2-1/4" mounting centers/ Potter & 
Brumfield, Dept. ED, Princeton, Ind.
CIRCLE ED-74 ON READER’S SERVICE CARD FOR MORE DATA

400cy Circuit Breaker
For Polyphase Circuits

These 400cy 
circuit break
ers are avail
able in 1 one, 
two, or three- 
pole models. 
Polyphase 
operation of 
the units is 
accomplished 
by linking 
them togeth
er externally 
at the han
dles. Trip
ping out of 

any one phase causes simultaneous interruption of 
all phases. A special kick spring within each pole 
makes the force available for tripping far in excess 
of requirements.

The units operate on the hydraulic-magnetic 
principle in which current capacity, minimum and 
instantaneous trip points are constant regardless 
of ambient temperature (ED, May, 1954, pp 14-15). 
No thermal elements are employed. Ratings from 
lOOma to 50amp are available. Heinemann Electric 
Co., Dept. ED, 449 Plum St., Trenton 2, N. J.

CIRCLE ED-73 ON READER-SERVICE CARD CIRCLE ED-75 ON READER’S SERVICE CARD FOR MORE DATA
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New Products

Resistors

Precision cap type is available in 1% to 0.5% SPRAGUE ELECTRIC COMPANY

presiCIRCLE ED-134 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-137 ON READER-SERVICE CARD FOR MORE INFORMATION

Phase Counter
from

STUM!*

and function
.lum

atin

wall

of 3

Nam*.

Firm Nam*

Dept. EDStTMt

.Zona. .State

CIRCLE ED-135 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-138 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-136 ON READER-SERVICE CARD FOR MORE INFORMATION CIRC
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Get This Informative 
Free Booklet on New 
Uses for Straits Tin

elect 
Rad’ 
Ave.
CIRCL
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F * PHALO Cord 
CS-106 DF Brown
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sign

The Alliance Tenna Rotor 
ti a product of 
The Alliance Mfg Co 
Alliance, Ohio

Send for the new 
PHALO catalog 

PHALO 
25-1 FOSTER

Insulated Wire and Cables — Cord Set Assemblies

ALLIANCE Tenna-Rotor 
f°r Quali,y 

Performance 
Right Down To The

or ±0.5°. Advance Electronics Co.
451 Highland Ave., Passaic, N. J.

THE MALAYAN TIN BUREAU
Dept. C. 1028 Connecticut Ave., Washington 6, D.C.

Please send me a copy of your 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.

ALLIANCE sees to it that their customers get the best TV reception 
AUTOMATICALLY!
PHALO is particularly proud to have a part in the performance of 
this fine product.
The ALLIANCE Tenna-Rotor is another of the family of famous A 
products who depend on Current's Favorite Conductors 
PHALO Cords for quality power performance — PHALO 
Cords come in standard colors or in matched color 
Cord-O-Nates. Ask for details on PHALO Cords.

“Stemag Chemo-Carbon” Resistors offer the ad
vantages of small temperature coefficients, greater 
stability when exposed to humidity, stable resistance 
values, greatly reduced noise level, extremely low 
frequency characteristics, and high uniformity on 
large production runs.

The resistors are available in two types. Type “A”, 
an economical capless type, is made to 5% tolerance. 
It is comparable in price and size to fixed composition 
types and is available in ratings of l/2w, Iw, and 2w.

With Sprague Bulplates, you have fewer parts 
to purchase, inspect, handle, and stock . . . 
fewer soldering operations, faster assembly with 
less chance of wiring errors. They’re more com
pact, lighter in weight, and Bulplates frequently 
cost less than the conventional components they 
replace.

Bulplate Multiple Capacitors with integral con
necting circuitry are available in both general 
application and temperature compensating ce
ramic bodies. Bulplate Printed Circuits have 
highly stable resistor elements added to the 
capacitor elements of Bulplate Multiple Capaci
tors. In addition to the many standard designs 
shown in Engineering Bulletins 600 and 650C, 
Sprague will engineer specials to fit your needs.

tolerance. It is manufactured to meet MIL-R-10509A 
requirements, and is available in wattage ratings of 
1/4w, 1/w, Iw, and 2w. Arnhold Ceramics, Inc., Dept. 
ED, 1 East 57th St., New York 22, N. Y.
CIRCLE ED-420 ON READER-SERVICE CARD FOR MORE INFORMATION

PLASTICS CORPORATION 
t STREET, WORCESTER, MASSACHUSETTS 
Southern Plant: MONTICELLO, MISS.

• SIMPLIFY WIRING •
NO SPLICING

NO LEAKS OR SHORTS
Molded Barrier-type Termi
nal Block» in approved ma
terials and several styles, 
ranging in size from minia
ture to jumbo (90 amps.). 
With or without plain or 
printed Marker Strips in 
fibre or bakelite.

Catalog on Request

KULKA ELECTRIC MFG. CO., Inc.
Manufacturen of Electrical Wiring Devices 

MOUNT VERNON, N.

■ 1 ■ । ■’ 
uh:' .i'i I- i'' 
placed by another 
unit manufactured 
by the same firm 

and thereby convert the instrument into a frequency 
counter, a time interval counter, or a universal time 
interval and frequency counter.

The instrument measure frequencies from O.OOOlcy 
to lOOOcy, but the lower limit can be extended to 
-J-Ocy with an external timing unit. For measuring 
phase angle, the input sensitivity is Iv peak mini
mum, and the input impedance is about 24,000 ohms 
shunted with 30mmfd. Power requirements are 200wr, 
at 115v ±10%, a-c. The unit is 20-3/4" wide x 18" 
high x 15" deep. Accuracy is ±1 count per 100,000,

347 Marshall Street 
North Adams, Mass.

save money, time, trouble, with

Bulplate8 Printed Circuits and
Multiple Capacitors

For Ultra-Low Frequencies
The Ultra-Low 

Frequency ( ount
' I

I '1 1 - ' ' ' ' '

„ ■ '
|||||H •1 f ' : - 1 • ’hi- : I

■ • ■' ’ ' ' 'll-' .Ml

SPRAGUE

KULKA TERMINAL BLOCKS
CUT COSTS ... SPEED PRODUCTION
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HYSTERESIS MOTORSparts

have 12000

LNY

Synchronous Performance Curves

ATION

SYNCHRONOUS AND STALL TORQUE (370A-1)

1000 cps. Speed of synchronous

TORQUE, EFFICIENCY, POWER FACTOR (370A4)

COLLINS RADIO COMPANY CEDAR RAPIDS, IOWA

I con
enerat

a paci* 
esigns 
650C, 
needs.

ATION

1954

No. Phase*..............
No. Poles................
Synch. Speed (RPM)

Max Synch. Torque 
(ox-in.)

Stali Tnrqw lot in.1
Max. Efficiency ♦%)

w ith 
com. 

aently

Tabulated Performance Data 
(For continuous operation)

•Depeudent upon excitation frequency and driver tubes 
POA 1 and 370A-2 may be driven by 44146’a <4^CM6’» 

at reduced torque).

rotation is 30 times input frequency, ranging from 
0—30,000 rpm.
Type 370A-2 Motor, with split windings similar to Type 
370A-1, is designed for operation over a narrower fre
quency band in the range of 0—500 cps, with higher 
torque. Types 37OA-3 and 370A-4 motors have standard 
two phase windings for operation at 60 cps and 400 cps 
respectively. Synchronous motors for use with other volt
ages and frequencies are available on special order.

261 Madison Ave., NEW YORK 16
1930 Hi-Lino Dr., DALLAS 2
2700 W. Olivo Ave., BURBANK
Collins Radio Company of Canada, Ltd., 74 Sparks Street, OTTAWA, ONTARIO

CIRCLE ED-401 ON READER-SERVICE CARD FOR MORE INFORMATION

Hybrid Junction 
Low Cost Units for X-Band

These hybrid
• • 'bin- are ’Jr

. X-band, oper- ■
ding from 8200Mr

’»7HOM. Top I IpiM Spy
JI rnlisIrnrtiiHI I S

plus integral I
tlanges make the 1
component small, | »
compact, and easy 
to install. It is de
signed for low cost.

Input vswr is less than 1.07, isolation is in excess 
of 35db, and the coupling (power division) is 0.25db. 
High precision casting of beryllium copper or alumi
num to close tolerances assures exceptional electrical 
performance and mechanical strength. The Gabriel 
Laboratories, Dept. ED, 135 Crescent St., Needham 
Heights, Mass.
CIRCLE ED-140 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Relay
Rugged, Sensitive Subminiature Unit

I Previously made only for 
the military and now' being 
released commercially, the 
BR-1 sensitive subminiature 
relay plugs into standard 7- 
pin miniature tube sockets, 
^'^h a ^,000 ohm coil, it 
may be adjusted to operate 
uiihr Hiiu, Where Mbiution 

"• ^hoek ;in- proem. ii may 

*** he adjusted to pull-in at
2.5ma, drop-out at 1 25ma. 
stand 10g vibration and 100g 
shock Por stationary use in 
°^ier e0^ I’^istanees, it can 
be adjusted to operate on 
less than lOmv. Where high 

vibration exists, adjustment is recommended for pull
in of 60mw. drop-out of 15mw.

Speed of operation is over lOOcy with normal ad
justments operating at 60mw coil power. Contacts 
are rated at 2amp. 28v, non-inductive load. Life of 
contacts is minimum of 100,000 operations. The 
relay is hermetically sealed in a tin-plated brass 
container. The armature is balanced both statically 
and dynamically. The coil bobbin consists of com
pression molded plastic of extreme thermal stability 
and shock resistance. Coil resistances are available 
from 6 ohm to 16,000 ohm.

The unit is made only in spdt. It is for airborne 
electronics of all types under all conditions. Babcock 
Radio Engineering, Inc., Dept. ED, 7942 Woodley 
Ave., Van Nuys, Calif.
CIRCLE ED-139 ON READER-SERVICE CARD FOR MORE INFORMATION

Absolutely synchronous and independent 
oj line and load fluctuations
The Collins Hysteresis Synchronous Motor is the an
swer to the need in the electronic industry for a high 
efficiency instrument-type motor having the added ca
pacity of operation from vacuum tube amplifiers. The 
precision construction of Collins Hysteresis Motors yields 
high starting and synchronous running torques, produces 
absolutely synchronous rotation, and minimizes power 
consumption.
The hysteresis synchronous motor is useful for driving 
timing devices, facsimile equipment, commutators, record
ers, or any device which must rotate at an absolutely con
stant speed regardless of load or line voltage variations. 
Because a Collins 370A Series Hysteresis Motor operates 
directly in the plate circuits of two push-pull direct cou
pled amplifiers, output transformers and the attendant 
poor low frequency response are eliminated and power 
and space economies are achieved.
The Collins Type 370A-1 Wide-Band Motor can be em
ployed in automatic frequency control systems having

Type 
Frequency (CPS) 
Voltage (RMS) .

370A-43704-1 370A-2 370A-3
0-1000 0-500 60

20- 20- 115
1000* J000*

2 2 2
4 4 4

SOX 30X 1800
Freq Freq.
M 2.0 1.8

0.9 0.6 1.6
• • 33



Electron Tube« 
Radome Design 
Digital Computers 
Test Equipment 
Miniature Circuits

Dynamics Testing 
Telemetering

SPECIAL OPPORTUNITIES FOR

ELECTRONIC ENGINEERS
Convair in beautiful, sunshiny San Diego invites 

you to join an “engineers" engineering depart

ment. Interesting, challenging, essential long- 

range projects in missiles, engineering research 

and electronics development. Positions open in 

these specialized fields:

Microwave Antennae 
Microwave Components 
Electronic Packaging 
Mathematical Physics 
Electronic Components 
Electronic Systems 
Applied Mathematics 
Transmitters & Receivers

Generous travel allowances to those accepted. 
For free brochure, write Mr. H. T. Brooks, 
Engineering Dept. E-11

CONVAIR
IN BEAUTIFUL

SAN DIEGO
Division of General Dynamics 

3302 PACIFIC HIWAY 

SAN DIEGO 12, CALIFORNIA



New Products Wl/aWTSMKE 
'EMEOOSE!Connector

Pressure-Tight Miniature

Designed to 
provide contin
ued and depend
able service 
under adverse 
operating con- 
d i t i o n s, the

CM5-2 miniature electrical connector is pressure- 
tight, with die-cast aluminum shells for maximum 
mechanical protection. Individual synthetic rubber 
O-rings 
sealing 
thereby 
leakage

around each contact provide pressure 
while allowing the contacts to “float”, 
precluding alignment difficulties. Air 

is less than 1 cu in/hr at 30psi pressure 
differential.

Outstanding features include: easy removal of 
the knurled cap at the back of the plug for solder 
ing cable wires to contacts: coupling lock ring 
for quick engagement and disengagement; and 
positive polarization of mating parts.

Mineral-filled melamine insulator bodies for high 
dielectric and mechanical strength house five No. 
20 AWG contacts (5amp) and two No. 18 AWG 
contacts (7amp). Contacts are gold plated over 
silver. One-piece molded bodies eliminate unneces
sary creepage paths and reduce the number of 
moisture and dust pockets. The shells are cadmium 
plated with an olive drab iridite finish. Other 
platings and finishes are available on special re
quest. Winchester Electronics, Inc., Dept. F., 
Glenbrook, Conn.

BIRTCHER 
TUBE CLAMPS

CIRCLE ED-222 ON READER'S SERVICE CARD FOR MORE DATA

initial and

Rectifier Tube
Long-Life Type

This mercury vapor rectifier tube, 
the Type 6508, is designed to meet 
the demand for a comparatively 
inexpensive, long-life rectifier for 
relatively high voltage and current 
operation. It is intended to be used 
instead of standard tubes, which 
have not been used in many com
munications and industrial power 
and control applications because of 

replacement cost.

BIRTCHER TYPE 22 
TUBE CLAMP

. . . will securely hold tubes 
throughout the entire range of 
JAN base tolerances.
Even unusual jarring or vibration 
will not shake a tube loose when 
secured by a BIRTCHER CLAMP! 
Made of stainless steel, BIRTCHER 
CLAMPS are wear-and-weather 
resistant, made for all types of 
tubes: glass or metal—chassis or 
sub-chassis mounted.

There's a Birtcher Clamp 
For Every Purpose

CATALOG AND SAMPLES SENT BY 
RETURN MAIL

Send this coupon today

The BIRTCHER CORPORATION
4371 Valley Blvd 

Los Angeles 32 California

Dept. EL 11-54
Please send Bulletin which 
describes and illustrates 
Tube Clamps in detail.
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The rectifier has a peak inverse voltage rating of 
21kv and a voltage drop of 14v. The cathode is 
directly heated, oxide coated. Amperex Electronic 
Corp., Dept. ED, 230 Duffy Ave., Hicksville, L. I., 
New York.
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CIRCLE ED-227 ON READER'S SERVICE CARD FOR MORE DATA

Pressure Potentiometer

is otherwise 
6AH6.
a miniature 

base. Design 
ratings are :

heater voltage, 6.4v; plate voltage, 300v; Grid No. 
2 voltage, 150v ; plate dissipation, 3.2w ; grid No. 2 
dissipation, 0.6w ; cathode current, 25ma. Raytheon 
Manufacturing Co., Dept. ED, 55 Chapel St., New
ton 58, Mass.

tions. The tube 
identical with the

The unit has 
button seven-pin 
center maximum

Miniature Pentode
Withstands Cut-Off Conditions

and We Can Deliver!

Pressure 
altitude, 
pressure 
cations.

The CK6485 is a heater
cathode type, high transcon iuc- 
tance, sharp cut-off pentode of 
miniature construction designed 
for use as a wide band or i-f 
amplifier. It will maintain its 
emission and freedom from ex
cessive cathode interface resist
ance even after long periods of 
operation under cut-off condi-

es

EXTRUDED & MOLDED

ROD g»d TUBE 
Small Machined Patts! Sheets!
Heavy demand has put many TEFLON fabrica
tors in a "back ordered" condition. The effect 
—stymied or crippled production on your end. 

At FLEXROCK we have licked this problem. 
New TEFLON producing equipment has been 
added. We have substantially increased 
capacity. We can't take on all things just yet. 
But soon we will be ready to "throw the book 
at you" with a complete range of TEFLON 
services. RIGHT NOW we are set to ship you 
TEFLON Rod and Tube, extruded or molded, 
Sheets, and small parts — no matter how 
intricate — machined from Rod and Tube. We 
can promise good delivery — yes, FAST 
DELIVERY . . . with closest possible tolerances 
on your small parts. Tell us your needs — we 
will be happy to quote delivery and price.

on 
en 
P!
ÌR 
er 
of 
or

Withstands High Shocks

Capable of 
withstanding 
50g longitudinal 
acceleration 
with less than 
1 % error, 
Bourns Model 
408 Absolute

Potentiometer is designed to measure 
fuel pressure, throat pressure, and static 
in aircraft, missile, and industrial appli- 
An evacuated aneroid-type bellows pro

N

4
ich 
tes

*DuPont trade-mark 
for tetrafluoro
ethylene resin

PHILADELPHIA 4. FA.

SEND US YOUR “SPECS”
FLEXROCK COMPANY
3608-B Filbert St., Phila. 1, Pa.
□ We are enclosing sample, specs, and 

quantity for our TEFLON requirements. 
Please furnish quotation.

□ Please send us your TEFLON Bulletin in
cluding stock list.

vides the absolute reference pressure.
Compact and lightweight, this rugged precision 

instrument features an electrical contact arm with 
counter-balanced linkage that pivots in a miniature 
ball bearing assembly, thereby providing accurate 
and dependable performance even during condi
tions of extreme temperature, shock, vibration and 
acceleration. Simplified circuitry is possible, be
cause the electrical output of l/2w requires no 
amplification and may be fed directly into tele
metering transmitters and control systems.

Performance characteristics include resolution 
of 0.25% to 0.50% for resistances from 1000 ohms 
to 10,000 ohms. Weight is 7 oz, and size is 2-1/4" 
diam x 2-3/8" long. Power rating is l/2w at 160°F. 
Typical pressure ranges are: 0-2, 0-4, 0-8, 0-11, 
0-15, 0-20, 0-30, 5-10, 3-14psia, and others. Bourns 
Laboratories, Dept. ED, 6135 Magnolia Ave., 
Riverside, Calif.
CIRCLE ED-226 ON READER’S SERVICE CARD FOR MORE DATA

:RD

1954
fLECTRONIC DESIGN November 1954

Name .... 

Company 

Address

City .......
__________________________________________________ J 
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HERMETICALLY SEALED

SURPASSES SPEC. MIUR-93A
Amendment ^2 Characteristic

Withstands Effects 
of Salt Water

Resistance to 
Mechanical Shock

■
Maximum Stability 

for
Longest Periods

All Military Styles Available

THE SUPERIOR 

ENCAPSULATED 

Precision

WIRE WOUND 

RESISTORS

Now illustrated catalog containing valuable engineering data.
Write for ft today. }

Sales Engineers ia Principal Cities

EASTERN PRECISION RESISTOR CORP.
Richmond Hill 18, New York

CIRCLE ED-228 ON READER-SERVICE CARD FOR MORE INFORMATION
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d.

BECKMAN INSTRUMENTS I

76

e. Operate directly the BERKELEY printer (below), BERKE
LEY digital-to-analog converter, or BERKELEY data proces
sor to drive IBM card punches, typewriters or teletype systems.

»termine and Record Data
utomatically with These Two

ersatile ßP[kp|PV Instruments

Model 5510 Univortal Counter and Timer offer* 
direct-reading digital display of count, fre
quency or microsecond time interval. Time bases 
from 1 me. to 1 cps; gate times from .00001 to 
10 tec. Accuracy ± 1 count, ± crystal stability 
(1 part In 10«). Price $1,100.00 f.o.b. factory.

1. UNIVERSAL COUNTER AND TIMER, Model 5510, 
combines the functions of four instruments in one single, 
compact unit. It will:

INDUSTRIAL INSTRUMENTATION AND
CONTROL SYSTEMS • COMPUTERS • COUNTERS • TEST INSTRUMENTS • NUCLEAR SCALERS 

CIRCLE ED-180 ON READER-SERVICE CARD FOR MORE INFORMATION

2. BERKELEY DIGITAL RECORDER, Model 1452, 
combines scanner and high speed printer in a single unit;
prints up to 10 digits on standard adding machine tape. 
Can be modified to print “Time” or “Code” information 
simultaneously with count data on same tape.

Modal 1452 print* 6 digits 
(8 or 10 on spacial order) 
on standard adding ma
chine tape. Is only 19" 
wide x 10’/i" high x 14" 
deep, weighs 60 Ib*. Price, 
$750.00 f.o.b. factory.

b.
c.

Count at speeds to 1 million per second.
Count events occurring during a selectable, precise time interval. 
Measure time intervals in 1 microsecond increments, from 3 
microseconds to 1 million seconds.
Determine frequencies or frequency ratios from 0 cps to 1 mega
cycle.

Write for 
complete 
specifications 
and data; 
please address
Dept. D 11



New Products Th

MINIATURE

MOLDED

Twin Triode Tube
Increases Speed of Computers

The GL-6463 miniature twin-triode 
tube has high perveance and plate cur
rent to allow the design of faster speed 
electronic computers. Developed pri
marily for amplifier or counter service 
in digital computers, it fills a need for 
a moderately high current rating tube 
designed specifically for computers.

In order to increase computer speeds 
appreciably, the tube plate load re
sistance must be lowered. This reduc
tion in turn calls for a higher plate 

current, which the tube is designed to supply. Plate 
dissipation (4w per plate and 7w total for the tube) 
assures long and dependable operation. The tube 
incorporates a special heater-cathode construction for 
dependability under frequent “on-off” switching 
conditions. When used in “on-off” control applica
tions, it will maintain its emission capabilities after 
long period of operation under cutoff conditions. 
General Electric Tube Department, Section ED, 
Schenectady 5, N. Y.
CIRCLE ED-181 ON READER-SERVICE CARD FOR MORE INFORMATION

TOROIDS

Miniature Capacitor
Uses Plastic Film Dielectric RR

MILITARY CIVILIAN

Type LS minia
ture capacitors in
corporate plastic 
film as the solid 
dielectric. They 
feature small size 
and light weight 
coupled with the 

excellent electrical characteristics. Temperature range 
is from —70° to 4-140°C. Suitable derating must be 
used for temperatures greater than 85°C.

Three types are available: LSI has a maximum 
voltage of 150v, d-c, at 85°C, lOOv at 125°C, and 75v 
at 140°C; available in 17 ratings from 0.01-0.5mfd. 
Type LS4 has maximum voltages of 400v (85°C), 
300v (125°C), 150v (140°C); 40 ratings from 0.0033- 
l.Omfd. Type LS-10 has maximum voltages of lOOOv 
(85°C), 700v (125°C), 350v (140°C); 44 ratings 
from 0.001-0.5mfd.

Capacitors are capable of passing the 30-day hu
midity test as described in MIL-E-5272A, paragraph 
4.4.2. They meet all applicable environmental require
ments of MIL-C-25A. Standard capacitance tolerance 
available is ±20%. Other tolerances available are 
±10%, ±5%, and ±2%. Plastic Capacitors, Inc., 
Dept. ED, 2511 W. Moffat St., Chicago 47, Ill.
CIRCLE ED-182 ON READER-SERVICE CARD FOR MORE INFORMATION
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TRANSFORMERS 
Meet All Government and 
Commercial Requirements 

Inquiries Invited

sive, p 

anodize

Kcnvon
TRANSFORMER CO«, INC

840 Barry St., New York 59

CIRCLE ED-183 ON READER-SERVICE CARD
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The Ultimate
Transistor Sockets
For RETMA 3E15 Base

^Labeling

FOR...
PRODUCT 
IDENTIFICATION
Any size or shape ... in 
a variety of eye-catching 
colors with matte or shiny 
finish. Metal-Cals give 
prestige to product Identi
fication. No holes to drill 
— no screws or rivets to 
mar the surface.

OPERATIONAL 
INSTRUCTIONS
Weather tested from 
-100°F. to 300°F., govern
ment-approved Metal-Cals 
withstand extreme surface 
abrasion. Metal-Cals keep 
your instructions or dia
grams like new forever.

DIAL
CALIBRATIONS
Metal-Cals insure clarity 
in detailed reproduction. 
Ideal for the finest letter
ing or circuit detail for wir
ingdiagrams...panel mark
ings... component parts 
and finished assemblies.

Metal[als
are the self adhe-

sive, permanent nameplates of 
anodized aluminum.

tfelal [als adhere to any
smooth surface... may be die cut to 
any shape.

Melalfajs
are applied easily

in seconds by anyone.

Write for FREE SAMPLE 
j TEST the advantages of METAL-CAL

Melalfal
Manufactured by C & H Supply Co. 

415 East Beach Ave.. Inglewood 3, Calif.

Name_________________________________

Company______________________________

Address_______________________________

C ity Zone State

*T M. Reg. U.S. Pat. Off.
CIRCLE ED-184 ON READER-SERVICE CARD

Designed to ac
commodate tran
sistors having the 
standard RETMA 
3E15 base, these 
sockets are fur
nished mounted on 
phenolic strips in

groups of 10. Other models are under development 
will hold 30 or more sockets in a single strip. The 
transistor contacts are of phosphor bronze, and the 
solder contacts are copper. Internal connections are 
handled by a printed circuit. Dimensions of the 10- 
socket model are 6" x 1" x 1/4". Electronics Div., 
Dept. ED, Hydro-Aire, Inc., 3000 Winona Ave., Bur
bank, Calif.
CIRCLE ED-185 ON READER-SERVICE CARD FOR MORE INFORMATION

Nylon Bearing
Eliminates Lubrication

“Nyliner” flange
type Nylon bear
ings, which are 
used primarily to 
eliminate lubrica
tion and to in
crease bearing life, 
incorporate the 
compensation gap 
principle which 
permits circumfer
ential expansion

and contraction of the Nylon material without appre
ciably affecting the bore diameter.

The flange on the “Nyliner” has two main purposes. 
One is to permit the bearing to carry end thrust 
against a shoulder in addition to radial loads. The 
other purpose is to afford a simple, inexpensive means 
of axial retention of the bearing in at least one, and 
in some cases both directions. For relatively heavy 
thrust loads, a continuous flange can be provided 
which is interrupted only at the compensation gap. 
This affords a surface of maximum bearing area. In 
most cases an interrupted or clover leaf flange is used 
which precludes slight distortion of the bearing that 
might result from gradual release of internal stresses 
in the flange.

Either type of flanged bearing can be provided 
with an anti-rotation boss or lug under the flange 
which engages a notch or slot in the bearing housing. 
This is particularly desirable when the bearings are 
used in die-cast metal or other relatively soft housing 
materials which could wear under intermittent rota
tion of the mounting in the housing. Thomson Indus
tries, Inc., Dept. ED, Manhasset, N. Y.
CIRCLE ED-186 ON READER-SERVICE CARD FOR MORE INFORMATION
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N«w Edito" Contro« Malay Am»Mia« Power 900.000 Timo»

Now Edison Control Rai ay Amplifie* Power 500.000 Timo*

Now Edison Control Relay Amplifies Power 500.000 Times

New Edison Control Relay Amplifies Power 500,000 Times

New Edison Control Relay Amplifies Power 500,000 Times

Edison Control Relay Amplifies Power 500,000 Times

Control Relay Amplifies Power 500,000 Times

Relay Amplifies Power 500,000 Times

Amplifies Power 500,000 Times

Because there is an amplification factor of 
approximately 500,000 between the input 
power to the operating coils and the load 
capacity of its own contacts, Edison’s 
Magnetic Control Relay actually elimi
nates the need for electronic boosting — 
operates directly from a thermocouple, 
photocell, or from vacuum tube currents. 
Yet this precision instrument stands up 
even under the shock and vibration of 
aircraft service.

Designed and developed in the world- 
famous Edison Laboratory, this small 
relay has features of particular interest to 
designers of electronic equipment.

Low power oporation —Standard types operate 
at as low as 30 microamperes—do not drain 

power from other circuit components, such 
as gyro motors.
Versatility—Coils can be supplied with resist
ances from 0.5 to 20,000 ohms. Differential 
operation is made possible by separate con
nections from each coil with polarized opera
tion as an inherent characteristic.
Stability—Test relays have exceeded 8,000,000 
cycles without calibration change.
Rugged Movement —Dissipates overloads up to 
10,000 times normal operating input—with
stands 50 g shock in all planes (unenergized).
Contacts—Platinum-iridium wire, either SPST 
or SPDT, with capacity of V6 ampere at 28 
volts d.c. non-inductive.
Write us—especially if you are now using 
a single-stage electronic amplifier—for 
more complete information.

Q&moiu
A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS

INSTRUMENT DIVISION • 55 LAKESIDE AVENUE • WEST ORANGE, NEW JERSEY
CIRCLE ED-187 ON READER-SERVICE CARD FOR MORE INFORMATION
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for aircraft equipment
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Pulse Generator
With Continuously Variable Waveforms

The Model PG- 
200 A Pulse Gener
ator is now housed 
in a new cabinet 
that provides 
greater cooling. In 
addition, the sta
bility of the in
strument has been

improved by the utilization of components that were 
not available at the time of original design.

The generator is a medium power, precision instru
ment for generating adjustable rectangular wave
forms having fast rise and decay times. Wide ranges 
of pulse duration, amplitude, recurrence rate, and 
positioning are provided. It may be operated self- 
synchronous or driven by an external signal.

Pulse width and pulse position with respect to the 
sync output trigger are continuously variable by 
means of calibrated controls from 0.05p.sec to 50/ascc. 
Both ranges may be extended to 1000/zsec by means 
of an auxiliary unit. Rise and decay times of pulse 
are constant and equal to 0.03/tsec or less from 
0.05/xsec to 1000/xsec pulse width. Pulse repetition 
rate is from single pulse to 20,000 pulses/sec. Output 
is lOOv open circuit, with 50 ohms driving impedance.

The waveshape is rectangular, with crest and base
line overshoot or ripple less than 5% of average pulse 
amplitude. Teletronics Laboratory, Inc., Dept. ED, 
54 Kinkel St., Westbury, L. I., N. Y.

TION 

954

Rotary Actuators
For Capacities to 2000 oz-in

These miniature, high-torque ro
tary actuators are small, light
weight packages. Custom-made 
units can be developed for possible 
applications, including low back
lash, water proofing, limit switch
es, dynamic braking, slip clutches, 
follow-up potentiometer, speed gov
ernors, etc.

The design has the dimensions of 
2" x 5-1/16" maximum, and ca
pacities up to 2000 oz-in, with 
torque depending on output speed.

Voltage ranges vary from 6v to lOOv. The unit can 
tIso be arranged for different speeds, torques, angu- 
Lir rotation, and to include reversing relays, if de
sired. Units consist basically of this firm’s permanent 
magnet “Moto-Mite” and planetary gear reduction, 
'¡lobe Industries, Inc., Dept. ED, 1784 Stanley Ave., 
Dayton 4, Ohio.

At RELIABLE 
ESSURIZATTON

79

New Aviation Products Catalog covering 
Electronic Tube Cooling Units, Hydraulic 
Equipment, and Pressurization Units sent 
on request.

CIRCLE ED-408 ON READER-SERVICE CARD FOR MORE INFORMATION
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ents:

0 ft.
0 cu.in./min. free delivery

The custom jo 
for airborne electronic equipme 
cialty. Meeting all appropriate go

l,!± INDUSTRIES, INC
100 SKIFF STREET 
HAMDEN 14, CONN. 

"/ON
CIRCLE ED-409 ON READER-SERVICE CARD FOR MORE INFORMATION

limits
invite

ur

ization units
is Eastern s spe-
rnment specifi-

General Requir

Altitude: 0-70,

cations, units can be furnished wi 
shown at right. Dehydrators available', 
inquiries and specific requests concernin 
specifications.

essure: 0-60 p.s.i.
Temp^Mfure: —65°F to +160°F 

bitages: any standard voltage.



New Products

Saturable Reactors
Control Pulse or Sine-Wave Power

Magneseries

CIRCLE ED-412 ON READER-SERVICE CARD FOR MORE INFORMATION
230C

CIRCLE ED-414 ON READER-SERVICE CARD FOR MORE INFORMATION

SIMPLIFY CIRCUIT TRIMMING With

CIRCLE E

45 DB 45 DB

FREQUENCY

diameters up to 2 inches in several
Fen

CIRCLE ED-413 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-415 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE
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One of many appli
cations when space 

is at a premium

finishes. For further information, call or write 
your nearest Linde office.

DC-AC 
CHOPPERS

• Resolution: 
As low as 0.25%^^

• Power Rating : 
0.25 watt at 100° F.

• Weight : Only 0.1 oz.
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Bourns IRIMPOT is a 25 
turn, fully adjustable wire
wound potentiometer, 
designed and manufac
tured exclusively by 
Bourns Laboratories. 
This rugged, precision in
strument, developed ex
pressly for trimming or 
balancing electrical cir-

•t ini
The 

000 i

For 60 Cycle Use

Built to rigid 
commercial 
specifications.
Twenty-two types, 
both single and 
double pole.
Long life.
Low noise level.
Extreme reliability.
Write for 
Catalog 370.

• anno 
phone

mg, i 
listeni 
I ion a

OVER 45 DB ABOVE 1.5 f CUTOFF 
ALSO AVAILABLE IN SUBMINIATURE VE RSION OURNS sub-miniature

TrTmpots

Recoi 
be takei 
30sec tc 
ing ins1

23/32" x 23/32" x 11/16" (Pictured Actual Size)

... for excellent optical transmission 
PLUS physical strength and chemical inertness

¡NOW Sin;
available in

Sapphire is hard, strong, chemically inert and 
transmits a high percentage of radiation in the 
important ultra-violet and infra-red regions. At 
1750 A 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. 

I his unique combination of properties makes 
it ideal for optical systems that require resistance 
to abrasion and corrosion and high temperature

LINDE AIR PRODUCTS COMPANY 
A DIVISION OF UNION CARBIDE AND CARBON CORPORATION

30 East 42nd Street, New York 17, N. Y. |l144 Offices in Other Principal Cities 

In Canada: DOMINION OXYGEN COMPANY 
Division of Union Carbide Canada Limited, Toronto

excellent optical transmission, 
ystal sapphire windows are

cuits in miniaturized equipment, is accepted as a standard com
ponent by aircraft and missile manufacturers and major 
industrial organizations.

Accurate electrical adjustments are easily made by turning 
the exposed slotted shaft with a screw driver. Self-locking fea
ture of the shaft eliminates awkward lock-nuts. Electrical 
settings are securely maintained during vibration of 20 G’s up 
10 2,000 cps or sustained acceleration of 100 G’s. Bourns 
IRIMPOTS may be mounted individually or in stacked assem
blies with two standard screws through the body eyelets. Im
mediate delivery is available in standard resistance values from 
10 ohms to 20,000 ohms. Bourns IRiMPOTS can also be 
furnished with various modifications including dual outputs, 
special resistances and extended shafts.

»
Bourns also manufactures precision potentiometers to 
measure Linear Motion; Gage, Absolute, and Differential 

Pressure and Acceleration

POURNS LRBORRTORIES
' 6135 MAGNOLIA AVENUE, RIVERSIDE, CALIFORNIA
3.L patent» pending Technical Bulletin On Request, Dept. 232

3000 3900 5400 7350 10.5K 14 5K 
FREQUENCY IN CPS

STA N DA RD

LOW PASS FILTER SERIES

stats”, small saturable re
actors, is available to con- 

-4^ trol pulse or sine wave 
Power ranging from micro

' wat*s 1° deciwatts at fre-
। quencies from lOOkc to
I w t 20Mc. The units are as

oHb stable as transformers and
do not depend on reso
nance. The control and the 

controlled circuits are electrically independent.
“Magnestats” are made for use in computers and 

other complex systems such as amplifiers, gates, Hip
flops, switches, and arithmetic elements. For example, 
Type AH 25 is an amplifier which operates on 15Mc 
power. It will drive two other similar amplifiers with 
a signal rise time of less than l/2^sec. Snyder Labor
atories. Dept. ED. 601 Chapel Ave., Merchantville 
10, N. pJ.

NEW
SUBMINIATURE

HOPPER

Unold inc

5

9 +

OHMS
IMPEDANCE
OUT—GRID

22 ELKINS STREET
SOUTH BOSTON 27. MASS

40 db/octave
FREQUENCY 
2.3—35Kc

IMPEDANCE IN

STEVENS 
INCORPORATED 

ARNOLD

3 db AT 6% Band 
Width

****» « •

FILTERS FOR TELEMETERING
AND AIRBORNE 

EQUIPMENT

li 111 11 ' I 
11 * W I I I I H’J

kj? A 'X A x N Ä 4 « ...
; . .. 

> .N . . , * .
. - x :* ♦ <* ; ♦ > * a.«..«

« * e * 5 «k - Î à - ■

4 il -tFo
CIRCLE ED-411 ON READER-SERVICE CARD FOR MORE INFORMATION

STANDARD FILTERS

PART NO. IMPEDANCE f CUTOFF PART NO. IMPEDANCE f CUTOFF

90115 600 3000 90438 600 10000
90433 5000 3000 90439 5000 10000
90434 10000 3000 90440 10000 10000
90435 600 6000 90441 600 15000
90436 5000 6000 90442 5000 15000
90437 10000 6000 90443 10000 15000

FOR ADDITIONAL INFORMATION CONTACT

COMMUNICATION ACCESSORIES COMPANY
HICKMAN MILLS. MISSOURI . PHONE KANSAS CITY, SOUTH 5528



Strain Scanner-Recorder
Can Handle 50 Gages

Records from SR-4 strain gages at 50 points can 
be taken continuously and automatically in a total of 
30sec to 90sec with these strain scanning and record
ing instruments. The equipment greatly reduces the • 
time and skill required during any testing project 
requiring numbers of SR-4 strain gages.

The recorder provides three ranges of measure
ment; 0-2000, 0-5000, and 0-10,000 microinches, and 
can handle gages with mixed resistances ranging from 
60 ohms to 500 ohms. A gage factor control is in
cluded to accommodate strain gages with gage factors 
ranging from 1.7 to 2.25. On each range, zero can be 
set at left, center, or right of the recorder chart.

The scanner unit contains the electrical circuits 
and controls for switching. In addition to full auto
matic operation of the system, it can be manually 
advanced through each of the 50 strain gage channels, 
one at a time. A rapid advance pushbutton permits 
advancing the system at the rate of at least two chan
nels per second without recording. The channel in use 
at any given instant is indicated by a rotating hand 
on the face of the strain scanner unit. Strain gage 
output can be indicated without recording by means 
of a pen-lifting mechanism. No d-c standardizing cir
cuit or associated components are required. Baldwin- 
Lima-Hamilton Corp., Dept. ED. Philadelphia 42, Pa.

CIRCLE ED-416 ON READER-SERVICE CARD FOR MORE INFORMATION

JUNCTION
TRANSISTORS TOP QUALITY UNITS 

ARE NOW BEING SHIPPED

achieved second-to-none quality in this transistor 
product. During the past year we refused time 
after time, to sacrifice quality to the urgency of 
orders on hand. The thousands of hours invested 
in development and test laboratories, in field 
testing and application, earned this most 
heartening response—every one of our 
customers has applauded the extreme 
reliability, the over-all superb quality 
of these General Electric transistors.

DESIGN FEATURES:
SEALED JUNCTI0N...contaminating gases 
permanently eliminated!

WELDED SEAM CONSTRUCTION...free from 
solder-flux contamination.

HIGH POWER OUTPUT...case design makes 
possible a collector dissipation of 150 
MW.

HIGH FREQUENCY PERFORMANCE...specifi
cations cover operation at audio and 
supersonic frequencies.
HERMETIC SEAL.,.unaffected by moisture.

HIGH TEMPERATURE OPERATION...rated 
for a maximum junction temperature 
of100*G

Earphones
Clip-Ons for Many Uses

This line of hear- 
i n g - a i d quality, 
clip - on miniature 
earphones is de
signed to meet a 
wide variety of re
quirements. Some 
suggested uses for

Fen-Tone" clip-ons are: dictating machine transcrib
ing. monitoring phone order desks, simultaneous 
listening, radio communication, factory communica
tion and control, and private sampling of recordings 
of important meetings.

The clip-ons are available in 128 ohm, 100 ohm, and 
2000 ohm models, with flesh colored plastic clasp or 
< armold, complete with 5' cord and standard coaxial 
phone plug. Fenton Company, Dept. ED, 15 Morre 
st., New York 4, N. Y.

The facts on delivery today are as follows: 
We’re swamped with orders. We can only handle 
your minimum requirements. Larger orders 
will be filled as promptly as General Electric’s 
greatly-expanded production lines swing 
into ’’high”. So place your order promptly. 
A shipment of G-E junction transistors applied 
in your circuits will save space and power, and 
reduce weight... as they deliver the important 
design advantages listed at the right.

Progress Is Our Most Important Product

GENERAL ELECTRIC

SMALL SIZE...extremely compact design 
provides added flexibility for all ap
plications.

G-E recommends these germanium- 
fused junction transistor triodes (P-N-P 
units) for low-to-medium power ap
plications, for gains as follows:
2N43...HIGH 2N45... MEDIUM

2N44... INTERMEDIATE

We can’t tell all in a nutshell — so 
write today for complete specifica
tions and delivery details. Section 
X74114, General Electric Company, 
Electronics Park, Syracuse, N. Y.

CIRCLE ED-417 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-418 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products

Communications Receiver

TEKTOLOGHas Continuous Calibrated Band

ELECTRONIC RECORDER

Low Energy Sources
readpossible

or Pneumatic Controls

THE

wiring mercury

flexible

60 to 250°F-
end literature. ♦TM

CIRCLECIRCLE ED-422 ON READER-SERVICE CARD FOR MORE INFORMATION

ESNA

CIRCLE ED-423 ON READER-SERVICE CARD FOR MORE INFORMATION
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HOLD
switches-

For information and help with electronic 
fastener problems, write Dept. N70-1157.

Sold« screws snd stud to can cow. 
“Soldarform" Disc & Rings 5% Silver 
—95% Lead Alloy. Melting Point 680 F.

Solder glass terminals Io cover. 
‘Solderform" Rings 63% Tin—37% 

Lead Alloy. Melting Point 361°F.

C RCLI 

f -EC

Dollar for Dollar— 
Your Best 

Instrument Value
INFORMATION

Vibration-proof 
contact setting.

Hermetically seal cover on can. 
‘‘Solderform' Ring 28.5% 
Bismuth—28.5% Tin—43% 
Load Alloy Softening Point 250e F.

tough —
■use from

FIELDEN INSTRUMENT DIVISION 
2920 N. 4th St., Dept. Q, Philadelphia 33, Pa.

CIRCLE ED-424 ON READER-SERVICE CARD FOR MORE

ELASTIC STOP NUT CORPORATION 
OF AMERICA

2330 Vauxhall Road, Union, N. J.

ping—light weight- 
chemically resistant 
send for free sampl<

DESIGN HEADQUARTERS FOR SELF-LOCKING FASTENERS

CIRCLE ED-421 ON READER-SERVICE CARD FOR MORE INFORMATION

of Full Scale
Simplified Design—
Only 4 Principal Units

S^oldenng Operations in«? 
Easy as ÄgC

Kester Solderforms

4266 Wrightwood Avenue • Chicago 39, Illinois 
Newark 5, New Jersey • Brantford, Canada

CIRCLE ED-425 ON READER-SERVICE CARD FOR MORE INFORMATION

WECKESSER CO.
5253 N. Avondale Ave. Chicago 30, III.

CIRCLE ED-419 ON READER-SERVICE CARD FOR MORE INFORMATION

> PYRAMID ELECTRIC COMPANY
Dept. 123, 1445 North Hudson Blvd., North Bergen, New Jersey

“Pro-130” Com
munications Re
ceiver has a pre
cision differential 
tuning system 
which makes it

Easily wrenched on to an exact setting, the one-piece, self-lock
ing b lastic Stop®/ nut won t shake loose. The red elastic locking 
collar grips the stud threads tightly . . . maintains a precision 
adjustment without any secondary locking devices. Usable over 
and over again. Many types available in miniature sizes for elec
tronic and instrument assemblies—hex nuts as small as .109 
across flats!

Here’s a typical example of a tough V
resistance soldering job involving progressively 

lower melting temperatures. Kester ’’Solderforms” £ 7\ 
made sure this high precision oscillator coil 

came through every test successfully.

WRITE TODAY for free "Solderform" 
samples and literature. -

the exact frequen
cy to which the receiver is set, anywhere from 550kc 
to 35.5Mc. The rotary turret construction for select
ing any one of the six bands permits extremely short 
leads between the circuits and tubes, and makes pos
sible the separate removal of individual circuit sec
tions. The WWV standard frequency signals can be 
received on this set.

The set is double conversion from 2.2Mc to 35.5Mc, 
the top four bands, for high image rejection. High 
stability is achieved because of the crystal-controlled 
sound conversion oscillator. Improved front-end se
lectivity is obtained with a single tube, triple-tuned, 
r-f section. Hammerlund Manufacturing Co., Dept. 
ED, 460 W. 34th St., New York 1. N. Y.

O Glasseal hermetically sealed 
sub-miniature paper tubulars. 
Manufactured to the highest commercial 
standards and engineered to the 
exacting performance requirements of 
Military Specification MIL-C-25-A.

IF A 9k |
O Oil paper capacitors of finest possible 

commercial quality, meeting MIL-C-25A 
and Jan-C-25 standards of precision.

Q Electrolytics of superior commercial 
performance characteristics, 
meeting Jan-C-62.

The Fielden Tektolog has a sensitivity of ±0.1%, mechanical 
reproducibility of ±0.5%, yet because of its simplified design, 
circuitry and construction is priced substantially lower than 
other types. Various recording speeds to suit applications. Pen equip
ped with non-clogging capillary tip suitable for high or low speed 
recording auxiliary control apparatus. Available with dust-tight, 
weather-proof cast aluminum housing. Easily installed ... flush or 
surface mounted. Can be supplied with portable carrying case 
for mobility since critical leveling is not needed. Designed for 
accurate recording at low cost. Write today for details to Dept. M.

CONTROLS COMPANY

KESTER |
SOLDER COMPANY



Vasco an

Petite

nc
IS RIGHT

THE RIGHT HEAT normal performanceTHE RIGHT TIP
oscilloprobe system introduces no attenuation,

For Service and Manufacture
MSG 2, 2150-4600 me

MSG-3. 4450-8000 me
CONTACT OUR

MSG-4A, 7000-11,500 me
REPRESENTATIVE IN MAJOR CITIES

Mitchell Industries Mineral Wells, Texas

CIRCLE ED-243 ON READER-SERVICE CARD FOR MORE INFORMATION/alue CIRCLE ED-241 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-245 ON READER-SERVICE CARD FOR MORE INFORMATION
TION

w with

113 ASTOR STREET. NEWARK 5, NEW JERSEY

C RCLE ED-242 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE ED-246 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE ED-244 ON READER-SERVICE CARD FOR MORE INFORMATION
ION
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PRECIOUS 
METALS

WRITE, WIRE 
or PHONE FOR 
YOUR CATALOG
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Class 3 Screws

Dowel & Taper Pins 

AN Drilled Fillister 
Heads
Studs, Standard & 
Special

Screw Machine 
Products

Piano Hinges

RHODIUM PLATE offers these advantages:
• 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 fur moving contacts

• extremely long-wearing _
4 -A ' '

Th?st properties are particularly well suited to a s -
eipctr-c and uon>r applications RHODIUM MJ .
plate affords excellent protection against at- ■JI 
mosphenc corrosion for printed circuits and ■ 4»; *
permits Incorporation u' sliding contacts as 
part of the circuit
Write for Free deW<<«4 boo« on RHODIUM 'UliNG ■

MSG-1, 950-2400 me

New uses for Rhodium Plating are constantly being found by 
electronic design engineers where hard, corrosion resistant 
electrical contact surfaces are required

NEW YORK • SAN FRANCISCO • CHICAGO - LOS ANGELES

BULLETIN No. 100
Gives complete details • Write for it today 

toMETRON INSTRI MENT COMPANY, 
450 Lincoln Street, Denver 3, Colorado

scope may be used at full gain for accurate observa
tion of small signals.

The amplifier has uniform frequency response from 
50cy to 12Me within ±3db. It also serves as an ex
cellent general-purpose amplifier with gain of 40 and 
more than 12v peak-to-peak output. Each instrument 
is supplied with a clip-on type probe for use as an 
oscilloscope accessory, and an RG/62U cable input 
with u-h-f connectors for use with the instrument as 
an amplifier. Donner Scientific Co., Dept. ED, 2829 
71 h St., Berkeley 10, Calif.

“The finest Signal Generators 
of their kind“

ELECTRONICS CORPORATION

f our new Microwave Signal Generators covering the range 
950-11,500 mcs/sec. All with famous Polarad single dial operation 

Each provides the maximum working range possible 
in one compact signal generator

These features assure fast and simple operation: direct reading, 
single dial frequency control that tracks reflector voltages 

automatically .. direct reading attenuator dial .. . complete 
internal pulse and FM modulation as well as provisions for 

external modulation .. conveniently placed controls, in logical 
sequence .. high visibility on the face of each instrument.

Practical for laboratory or factory assembly line. Engineered 
ventilation assures continuous and stable operation 
Additional Pularad Microwave Signal Generators are 

available to cover 12.8 to 39.7 kmc.
Write directly to Polarad or your nearest Polarad representative for details

=5 Little Falls 4-230C
663 Union Blvd. • Paterson 2, N. J.

31V Direct New York Tel.: Wisconsin 7-9041

Over 400 different Standard ratios! 
10:9 to 531,441:1

SMALL! 1.050* Diameter. Overall 
lengths: Class A, 3-1 8* Class B. 3
15/16* Class C, 4-3/4*

Transmit power either way to 100:1

O Concentric ball-bearing input and out
put shafts.

O Hardened steel spur gears.

O Permanent lubrication.

• Prompt deliveries on production or ex
perimental quantities.

electronic instrument de
signed to facilitate circuit 
examinations with all types 
of oscilloscopes. Because 
of its low input capacity, 
its use with any oscillo
scope permits observation 
of the circuit under study 

_ without loading, detuning, 
or other adverse effects on 

of the circuit. The unit’s video

Q^Star stainless screw co.

MICROWAVE
01/1 Mil I Complete coverage of the 
VI Vl Pl H L range 95041,500 mcs/sec.

GENERATORS
with Polarad single dial operation

For Examining of Circuits

_ The Model 60
.  Probe Amplifier’

BOLTS & CAP SCREWS

SOCKET, SET & CAP

NUTS. WASHERS

MACHINE SCREWS

SHEET METAL SCREWS

WOOD SCREWS

PIPE FITTINGS

CORROSION
RESISTANT

StaT Stainless 
screws have CLEAN W

BRIGHT AND SHINY HEADS

öonfiEB
•««o WOK AMPUHt»

MAKERS OF INSTRUMENTS 

FOR PRECISION MEASUREMENTS



You’ll find them all in the new

CATALOG 
of

th MH littet lioiuWeu
These are just a few of the popular types of trans
formers for military, new equipment, general replace
ment, control and power circuit applications listed in 
Chicago’s new Catalog . . . over 500 transformers, 
with complete physical and electrical specifications 
on each unit.

0

And more important—they are all in stock for quick 
delivery from your local Chicago distributor.

Write Now for your free copy 
OF THIS VALUABLE REFERENCE.

Ask for Catalog CT-554

CHICAGO STANDARD TRANSFORMER CORP.

3501 ADDISON STREET • CHICAGO 18, ILLINOIS EXPORT SALES:
Roburn Agencies Inc., 
431 Greenwich Street, 
New York 1 3, N. Y.

CIRCLE ED-251 ON READER-SERVICE CARD FOR MORE INFORMATION



Electron Tubes Color TV System252 255

253Magnetic Electrodes

A-C Rate Generator 256

Scale Models 254

Laboratory Ovens 257

1 ube

Inc., 9
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This valuable reference guide (Seventh 
Edition) lists all miniature tubes, re
gardless of make. It includes pertinent 
data for 329 types, of which 79 are new, 
135 basing diagrams, numerous operating 
conditions, and indicates larger prototypes. 
CBS-Hytron, Div. of Columbia Broadcast
ing System, Inc., Danvers, Mass.

A newly developed magnetic electrode, 
designed for packaging-machine applica
tions and permitting the unobstructed high- 
frequency welding of large area plastic 
sheets, is described in this leaflet designated 
Form E654. Described in the literature is 
the general arrangement, which demon
strates how the high-frequency electrode is 
completely enclosed by the steel magnetic 
structure and keeper bar. This, at the same 
time, applies w’elding pressure to the plastic 
sheet. A close-up cross-section of the unit 
makes clear the manner in which its con
struction completely eliminates the over
head interference of conventional hydraulic 
and pneumatic presses, and provides opti
mum r-f shielding. Electronic Processes 
Corp., 1076 San Antonio Road., Los Altos, 
Calif.

Scale models, their application and man
ufacture are described in a 4-page, 2-color 
brochure. Precision models of any product, 
prototype design, or piece of equipment 
are made to user specifications to aid in 
development and research work. The book
let illustrates a number of models pro
duced by the company in metal, w’ood, and 
plastics, and outlines services available. 
Arthur B. Johnson & Co., Inc., 392 East 
201 Street, New’ York 58, N. Y.

The • ¡-E “( Jiromacoder” color T\ system 
is described in this 4-page brochure. It 
explains what it is, how it functions, and 
what advantages it has over other live 
systems. The booklet includes a detailed 
explanation of the use of the Chromacoder 
with color-modified black-and-white cameras 
to obtain an NTSC color signal. A simpli
fied block diagram of the equipment illus
trate« how the simultaneous color signal 
is obtained from the sequential signal pro
duced by the pick-up cameras in the studios. 
General Electric Co., Broadcast Equipment 
Div.. Electronics Park, Syracuse, N. Y.

Meta
Teel 

this fir 
tors ai 
inform 
capaci 
insulai 
tion O' 
ture ll 
li zed i 
tempei 
life. A 
ark, N

A 4-page illustrated bulletin illustrates 
and describes a line of extremely stable, 
linear, a-c rate generators with high func
tional voltage output. The units covered 
are offered in 60cy and 400cy models and 
are available with temperature compensa
tion for a wide environmental operating 
range. Information on construction, appli
cations and design features and character
istics and specifications are provided. Also 
included is a section on rate generator
servo motor packages which combine in 
single shaft units, rate generators and 
high-precision servo motors. Ford Instru
ment Co., 31-10 Thomson Ave., Long 
Island City 1, N. Y.

Thii
1 ransf 
and 
rating 
eludei 
also g 
forme

“My
The 

prope 
8-pagi 
at lea 
appli< 
avaik 
Co., I

Catalog No. 331 describes a wide range 
of precision laboratory ovens, incubators, 
and related equipment. Fifty-four models 
are discussed with dimensions, tempera
ture range, power requirements, weight, 
accessories, and other pertinent information 
given in convenient tabular form. Precision 
Scientific Co., 3737 West Cortland St., 
Chicago 47, Hl.
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MARION COAXIAL* MECHANISMSTube Manual

MAKE NEW AIRCRAFT INSTRUMENTS
LIGHTER, SMALLER, MORE STABLE

258

voltage rat in
Designed for operasizes.

pro

nent

259

260

257
261Laminate

Patenta Pending

CIRCLE ED-262 ON READER-SERVICE CARD FOR MORE INFORMATION
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STRUCTURE

CORE 
MAGNET

MOVING 
COIL

Also 
itor-

SRASS
CORE YOKE

available, their 
and derating,capacitance stability 

insulation resistance

stru- 
jong

iled 
oder 
eras

A new AN type multi-element airci alt instrument. incorporating recently developed Marion 

Coaxial Mechanisms, has greater durability and performance stability than many existing in
struments of much greater size and weight. Applications of the new instrument, available with 

two, three or four elements, include ammeters, voltmeters, temperature indicators and radio 

navigational instruments. They meet the requirements of Army-Navy Aeronautical Design 
Standend AND10401 for 2^4* dial instruments.

The Coaxial Mechanism making these improvements possible represents a now Marion concept 
in the mechanical design of moving coil mechanisms. The Coaxial assembly provides a mH* 

shielded magnetic field of great strength, uniformity and stability. Ruggedness and stability 

are inherent in the basic simplicity of the design Only two fasteners hold the rigid, interlocked 

assembly together. All critical dimensions are machined from a common center (the bearing 
axis), facilitating precise alignment of parts.

•ates 
able, 
une- 
ered 
and 
nsa- 
ting

Marion Electrical Instrument Company 
417 Canal Street, Manchester, New Hampshireange 

tors, 
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Metallized Paper Capacitors
Technical data and operating cl

The physical, electrical, chemical, and thermal 
properties of “Mylar” polyester film are listed in this 
8-page brochure. Each electrical property is given for 
at least two different conditions. A list of proposed 
applications and a table of types and gages currently 
available are also given. E. I. Du Pont Nemours & 
Co., Inc., Film Department, Wilmington 98, Del.

information on types of “Ily-Met

MECHANISMS BY MARION
The Coaxial Mechanism typifies the way each Mechanism 
by Marion is designed io meet tho particular requirements 
of a specific application — and io provide substantially 
improved performance, with large reductions in cube and 
weight They are not adaptations or variations of standard, 
conventional mechanisms.

This 8-page catalog (Section No. 44-250) of pulse 
transformers for radar applications lists both high- 
and low-power types. Construction, applications, 
ratings, list prices, and mounting illustrations are in
cluded. Ordering data for d-c charging reactors is 
also given. Westinghouse Electric Corporation, Trans
former Division, P. 0. Box 231, Greenville, Pa.

EXPLODED DIAGRAM SHOWING 
PHU» INTERLOCKING CONSTRUCTION 

Marion coaxial mechanism

Valuable information for the designer of printed 
•ircuitry is included in this 12-page booklet (No. 
157) on copper-clad laminates. The various methods 
• I' manufacturing printed circuits and a chart of the 
»verload currents for the various widths and thick- 

»icsses of copper foil are also given. The laminates 
ire available with nylon and silicone bases. Formica 

1 ’o., 4614 Spring Grove Ave., Cincinnati 25, Ohio.

this firm’s “Ily-Met" high temperature paper capaci
tors are described in folder No. AB-19A. It contains

*Trad® Mark

marión meters

tion over a wide temperature range, these units fea
ture the unique self-healing characteristics of metal
lized paper capacitors and have good capacitance vs 
temperature stability, low power factor, and long- 
lite. Astron Corporation, 255 Grant Ave., East New
ark, N. J.

Descriptions and characteristics of this firm's 600 
\acuum tubes, 110 premium tube types, 170 cathode 
iay tubes, 85 crystal diodes, and a line of dial lamps 
; re listed in the 20th edition of this 200-page tube 
Manual. Drawings of bases, contacts, and tube out- 
laies, including obsolete types, are given. The color 
I odes for resistors, capacitors, and transformers, as 
well as a 15-page tube substitution chart are included. 
An explanation of the ballast tube numbering code 
appears on pages 173 and 174. Six typical electronic 
circuits are included among the many illustrations. 
Price: $0.75. Write directly to Tung-Sol Electric. 
Inc., 95 Eighth Ave.. Newark 4, N. J.

advancement 

in instrument 

design



merac now offers an

L” BAND WAVEMETER

Newest in a series of precision-manufactured wavemeters, the 
Model #228 “L” Band Wavemeter is a coaxial line instrument 
covering the frequency range from 900mc to 2400mc, by either 
the absorption or transmission method.

— FEATURES —
• High frequency stability through the temperature range 10° C to 40r C.

• Extreme mechanical stability.

• High accuracy of measurement (±.02%).

• Sloping pane! for easy observation.

• Tri-plating of all surfaces.

• Direct reading frequency control dial.

• Frequency control dial has knob for speedy operation.

• Counter-to-frequency graph is provided for extremely accurate readings.

• Rugged components, for long service life.

• Golden anodized aluminum panel and cabinet of fine hand-rubbed 
walnut, for pleasing appearance.

Type N constant impedance input connectors. 
BNC or UHF co-axial Fitting 

for external video connection.
Power handling capability

(absorption)—0.5mw to 1 watt.
SPECIFICATIONS Power handling capability

(transmission)—Imw to 1 watt.
Peak power—up to 25 watts (transmission). 

Approximate loaded Q..................................1000.
Cabinet size—15" wide, 9%" deep, 7 V," high. 
Net weight .........................................13’/j pounds.

This unit ein be modified for your own specific 
requir ments. Send for bulletin ED

A’/E

merac, ncorpora led

116 TOPSFIELD ROAD 
WENHAM, MASSACHUSETTS

New Literature ...

Quartz Crystals 265
A 4-page bulletin on quartz crystals de

scribes the most used units in this compa
ny’s line. They range in frequency from 
16kc to lOOMc and include the RH-7B 
TV designed specifically for use in color 
TV. Comprehensive data pertaining to di
mensions, frequency range, and corre
sponding military specifications are given. 
Reeves-Hoffman Corp., Cherry and North 
Sts., Carlisle, Pa.

Protective Coatings 266
“Check List of Metal Protective and 

Paint Bonding Chemicals and Processes’' 
is the title of this 8-page brochure. It lists 
metal-protective and paint-bonding chemi
cals for steel, zinc, aluminum, and othei 
metals having industrial applications. 
American Chemical Paint Company, 
Ambler, Pa.

Valves 267
A 16-page bulletin, designated No. 1010. 

covers a complete line of standard 4-wav 
hand, foot, power and solenoid operated 
valves, as well as a new line of pilot valves. 
Dimensions and weights, application dia
grams. circuit diagrams, parts lists, and 
accessories are also included. Ledeen Man
ufacturing Co.. 1600 South San Pedro St., 
Los Angeles 15, Calif.

Coil Winders 268
Bobbin, repeater, solenoid, resistor, arma

ture, variable pitch, spacewound, lattice
wound universal, and Hied coils are de
scribed in the firm’s 46-page Catalog 
(No. 54). Several accessories also are 
covered, and one page is devoted to winding 
formulas. Geo. Stevens Manufacturing 
Co., Inc., Pulaski Rd. at Peterson, Chicago 
30, III.

Relays 269
An attractive 18-page booklet (GS) 

illustrates and describes this company’s 
complete line of standard relays. A com
plete list of uses, special features, specifica
tions, and a dimensional drawing are given 
for each relay illustrated. Additional fea
tures are also available for special applica
tions. Kurman Electric Co., Inc., 35-18 
37th Street., Long Island City 1, N. Y.

Coaxial Connectors 270
A 24-page illustrated catalog lists this 

firm’s latest connectors for both govern
ment and commercial use. Designed for 
efficient use by the design engineer, the 
booklet also includes allied components for 
use in u-h-f through microwave frequen
cies. Tru-Connector Corp., 416 Union St.. 
Lynn, Mass.

Data Processing 271
“Data Processing Instruments” is the 

tille of a 12-page catalog which furnishes 
information on a complete line of data- 
processing equipment ranging from minia 
turc transducers to entire instrumentation 
systems. Photographs, technical specifica 
lions and functional diagrams accompany 
the text. Consolidated Engineering Corp.. 
300 North Sierra Madre Villa.. Pasadena 
8, Calif.

Crystals 272
A 12-page illustrated brochure, desig

nated Catalog No. 354. incorporates a 
military chart designed for the user's guid
ance in selecting proper crystal types for 
particular requirements. The booklet fea
tures the company's complete line of 
crystals, from subminiature, hermetically 
sealed, plated units to crystal ovens. Stand
ard Crystal Company, 1714 Locust, Kan
sas City, Mo.

Servomechanism Parts 273
This well-illustrated brochure covers the 

company's line of precision gear heads, 
gear trains, and speed reducers. The tech- 
nical information, specifications, electrical 
and mechanical data given should be of 
interest to all those engaged in instrumen
tation, automation, ami analog computer 
design. \ll illustrations are actual size. 
Feedback Controls, Inc.. 1332 North 
Henry St., Alexandria, Va.

Custom Wire Leads 274
This 4-page brochure covers the manu

facturer’s available services. These include 
end and center stripping, counterstripping, 
stripping of shielded wire and multiple 
conductors, coding, terminating, solder dip
ping, straightening, and wire supply. The 
custom wire leads are made to civilian and 
military specifications, and adherence to 
specified tolerances is assured. Manger 
Electric Co., Miller St., Stamford, Conn.

ELECTRONIC DESIGN • November 1954

Soldi
Ent

I his 8 
Barbe 
is inc 
lextbc 
sect ioi 
Flux” 
ing F 
“The 
solder 
•ircui 
and | 
pany,

Tink
A 

units 
equip 
ulatei 
illust 
make 
I he I 
I ne.,

Terr
“B 

Wolt 
whic 
conf i 
t ivel; 
heat 
tory 
pera 
temp 
utili 
tern j 
state 
Yorl

Pre
T 

basi 
sign 
info 
wou 
ate 
It c 
and 
“Se 
typ* 
eral 

! of < 

nee 
gov 
gov 
Da1CIRCLE ED-264 ON READER-SERVICE CARD FOR MORE INFORMATION



ro Soldering 275

n
Arrow-Hart

solved it with276
modular

newna

r2

RESINOX 3700
277

'or

of

3
he

27BPrecision Resistors
so

2

4

4

Monsanto

id- 
,n-

h-
•a I 
of
n-

Tinkertoy Kit
A kit for making Project “Tinkertoy

Temperature Measurement
“How Temperatures Are Measured", by 
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Entitled Solder—Its Fundamentals and Usage, 
this 80-page, paper-bound book by Dr. Clifford L. 
Barber, Research Director, Kester Solder Company, 
is inclusive enough to serve as a reference book or 
textbook on soldering. Ft is divided into six main 
sections: “The Nature of Solder", “The Soldering 
Flux”, “Flux-Core Wire Solder", “External Solder
ing Fluxes”, “Solid and Special-Type Solders", and 
The Application of Solder". The various types of 

>oklerin<’ methods, including the soldering of printed 
circuits, are discussed. A number of charts, tables, 
md photographs are included. Kester Solder Com
pany, 88 Ferguson St., Newark 5, N. -I.

units is included among a wide variety of laboratory 
equipment such as variable-frequency generators, reg
ulated power supplies, and oscillators described and 
illustrated in this 16-page catalog. Enough parts to 
make over 200 modular assemblies are included in 
the kit. Communication Measurements Laboratory, 
Inc., 350 Leland Ave., Plainfield, N. J.

which there is a great deal of misunderstanding and 
confusion, even among technical personnel. Selec
tively illustrated, some of the topics covered are: 
heat and temperature as separate concepts; the his
tory of the commonly used scales for measuring tem
perature; physical effects associated with a rise in 
temperature and how thermometers and pyrometers 
utilize some of these effects; and monitoring surface 
temperature by means of changes in color or physical 
state. Tempil Corporation, 132 West 22 St., New 
York 11, N. Y.

This 32-page catalog is intended as a guide to 
basic data on resistors for the application and de
sign engineer. It also presents in concise, usable form, 
information on the firm’s line of precision, wire
wound resistors in such a way to permit their accur
ate selection and application for any specific purpose. 
It contains basic design information on these resistors 
and includes new charts and data on resistance wire, 
“Sea,Id-Ohm", hermetically sealed, and encapsulated 
types. Divided into sections starting with broad gen
eral data and continuing into detailed specifications 
of each type, the book is well illustrated with engi
neering drawings and photographs. MIL and other 
government ratings are listed. Where applicable, 
government specifications are cross-referenced. The 
Daven Company, 191 Central Ave., Newark, N. J.
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How would you handle this electrical parts problem?

Combination starter, contain
ing parts molded of Mon
santo’s Resinox 37 0 0 
thermosetting material, man
ufactured by Arrow-Hart 
& Hegeman Electrical Co.

Arrow-Hart & Hegeman Electrical Company of Hartford, Conn, 
needed a strong, stable, electrical-grade material with high arc
resistance for important parts of their combination starter shown 
here. They specified Monsanto’s new thermosetting molding powder, 
Resinox 3700. Result: Complete satisfaction!

Resinox 3700 is the ideal all-around material for magneto ignition, 
motor control and electronic circuits, and other electrical applications.

It combines high arc-res;s?ance with outstanding dimensional stability. Eliminates 
undesirable after-shrinkage.
It has excellent moldability and relatively good impact resistance, plus good transfer 
molding properties.

It offers superior heat resistance.

Perhaps Resinox 3700 is exactly what you need to solve an electrical 
equipment problem. Write today for full information!
Hesinox : lieu. I

Monsanto chemkai company, Plastics Division, Room Springfield 2, Mass. 
Please send me complete information on Monsanto’s new Resinox X7OO arc-resistant 
material.
Name & Title

SERVING INDUSTRY . . . 
WHICH SERVES MANKIND City. Zone. State

CIRCLE ED-279 ON READER-SERVICE CARD FOR MORE INFORMATION
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See for yourself through KOILED KORDS 
Application Reports how versatile KOILED 
KORDS can be. You, too, may find them the 
answer to a problem.

Eliminate wires! With Du Pont Conductive 
Coatings, you can print circuits for capacitors 
and couplings' for static shielding to replace 
foils and cans; for resistors and solder seals. 
Streamline your designs in television sets and 
radios, electronic equipment, metersand switch
boards.

Coatings are easily applied by spray, brush, 
dip or stencil on metals or non-conductors. Fit 
right into high-speed assembly-line operation. 
Save you money. For up-to-date, descriptive 
bulletin write to: E. I. du Pont de Nemours 
& Co. (Inc.), Electrochemicals Department, 
Wilmington 98, Delaware.

tables, drawin
information are included. I-T-E Circuit Breaker Co 
19th and Hamilton Sts., Philadelphia 30. Pa.

PRINTED CIRCUITS 
can simplify your design...

'V BFHER THINGS FOR BETTER LIVING 

...THROUGH CHEMISTRY

CIRCLE ED-286 ON READER-SERVICE CARD FOR MORE INFORMATION

KOILED KORDS* application reports 
GIVE CASE HISTORIES OF SUCCESSFUL 

USES OF RETRACTILE CORDS.

KOILED KORDS are used on Electronic Instru
ments, Cameras, Dictating Machines, Air 
Conditioners, Industrial Balancers, Automotive 
Checking Devices, Portable Tools, Hydraulic 
Lift Jacks, Hoists, Telephones, An Infinite Num
ber of Machine Tools, Trouble Lamps, Railway 
Sewing Machines...................

SAMPLES AVAILABLE
I he Type 754 is another reason why Fairchild can help you solve 
all your precision potentiometei problems. For more information, 
write Fairchild Camera & Instrument Corp., Potentiometer Division, 
225 Park Avenue, Hicksville, L. 1., N. Y., Department H0-48N1.resistors, precision and power re

am! receiver-type deflection yokes, 
i-f and r-f transformers and coils

New internal clamp ring design of the Type 
754 permits ganging up to eight cups on a 
single shaft without increasing the 2* over-all 
diameter. All metal case construction Depth 
is 1" with .594" added for each cup section 
ganged. Supplied with standard AIA servo 
mount. Resistance range from 800 to 100,000 
ohms. Standard linearity of the Type 754 is 
±0.15%. Terminals are gold-plated for easy 
soldering and resistance to corrosion

A 12-page illustrated catalog covers this firm’s line 
of Swiss automatic screw machine products made in a 
range from 0.5 to 25mm diam. Showing a cross-section 
of their manufacturing facilities, the catalog empha
sizes the firm's additional facilities for custom made 
precision parts for electronic industries. American

Complete technical data, descriptions, and informa
tion on applications, sizes, stocks, and uses of silicone 
materials for high temperature Class H electrical 
insulation is included. In addition the booklet covers 
silicone laminated glass cloth plastics; silicone bonded 
mica products; silicone rubber and resin coated glass 
cloth and tape; silicone treated glass cord; Silastic 
pastes and Silastic R tape and cloth; and silicone 
varnishes, resins, adhesives, compounds, and grease. 
Publications Dept., Insulation Manufacturers Corp., 
565 West Washington Blvd., Chicago 6, Ill.

Components
Subminiature 

sistors, camera
focus coils, and

Let us send you a file-full of ideas at no cost to 
you, and we will see that you get future

Many highly accurate instruments and recording 
devices are illustrated and discussed in this handsome 
22-page booklet. The devices are employed to detect 
and record a variety of physical and electrical phe
nomena of interest to design and development engi
neers. Consolidated Engineering Corp., 300 N Sierra 
Mad re Villa, Pasadena 15, Calif.

IN FACT KOILED KORDS, RETRACTILE CORDS 
HAVE THOUSANDS OF USES 

IN COMMUNICATIONS — ON ELECTRICAL 
MACHINES THAT MOVE — IN THE HOME

ment will find a good source of information 
cone materials in this 32-page, illustrated

VWVWWWWX
Box K, New Haven 14, Connecticut 

In Canada R. D. Flack 4 Co., Ltd., Oikawa. Ont. 
•KOILED KORDS is the trademark of Koiled Kords, Inc

Over 500 stock transformers for use in original 
equipment or as replacements in all types of elec
tronic devices are listed in this 24-page catalog (No. 
S-654). Complete electrical and physical specifications 
are given. An ultra-linear output transformer No. 
A-8072 for adapting a Williamson circuit to ultra
linear operation is featured on the back cover. A line 
of filter chokes is also given. Chicago Standard Trans
former Corporation, Addison and Elston Streets, 
(’hicago 18, Ill.

DU PONT 
CONDUCTIVE COATINGS 

—Best for printed circuits!

■JBW

Kodeo Kortfc APPLICATION REPORT

ANOTHER NEW FAIRCHILD 

POTENTIOMETER

-ffìlR GUILD
PRECISION POTENTIOMETERS
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available from stock for IMMEDIATE delivery and metallurgical fields

293Iron Core Materials

TUBES

itemized list

Write for price lists and samples today
Printed-Circuit Laminate 294

0.0028'
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SPECIFICATIONS 

Nominal Coil Voltage.........................
Dimensions.........................................1%
Weight........................................................
Contacts......................................................
Rated (Resistive and Inductive) . 
Also available in other enclosures. posite catalog (No. 5001). Various industrial

AUDIO DEVELOPMENT CO
2833 13th Avenue SouHt. Minneapolis. Minn.

S UP PRODUCTION, LOWERS COSTS, 
PRODUCT RELIABILITY 
AND PERFORMANCE!

WRITE FOR FURTHER INFORMATION ABOUT ADCeal, OR FOR 

CATALOG 953, LISTING ADC’S LINE OF IRON CORE COMPONENTS 

AND CUSTOM MANUFACTURING FACILITIES. AVAILABLE ON REQUEST.

made zirconium metal important atomic energA

nuclear properties 
Inc., Akron. N. Y.

Data sheets No. PMS-12-A-R2 and B-R2 list the 
composition and characteristics of electronic iron core 
materials as submitted to the Metal Powder Associa
tion by this company. Engineers will find useful the 
coverage of particle size, apparent density, frequency 
range, relative permeability, and “Q” value, and the

Relay Basic Unit 
A-1105

various iron

phenolic to which copper toil of 0.0014'

ment, it is unusually rugged and provides exceptional 
resistance to shock, vibration and acceleration.

Has balanced rotary armature with unique, 
dose-coupled contact linkage for speedy, low-inertia 

operation.

thickness is applied. Richardson Co., 2734 Lake St 
Melrose Park, 111.

powders. Plastic Metals Div. The National Radiator 
Co., Johnstown, Pa.

Electrical Products offers :

‘Uniformly high quality by rigid 
inspection and testing

‘Extra rugged construction on all 
type Relays.

Send for Brochure and Specifica
tions on our complete line. 8

CLEAR CRYSTAL METHYL 
METHACRYLATE—Rods and 

tubes for industrial, novelty, 
display, models, and 

all other fields.

electronic uses

>91-58 Van Wyck Expressway 
Jamaica 35, N. Y.
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applications, and its growing value in chemical, elec

control svstems are described

Capacitors
This 20-page catalog (No

With the creation of ADCeal, Audio 
Development Company now brings you 
a resin formulation process which may 
be varied to meet your specific mechan- 

I ical and electrical transformer require-
<< ments. ADCeal is not one compounded 1 

h formula, but a basic epoxy resin which 1
may be controlled. Now a custom I 
transformer house brings you a custom I

* resin, tailored to your product. I
Available to our customers, ADCeal H 
meets MIL-T-27, Grade 1, Class A ■ 
specifications. It has a high degree of * 
adhesion and flexibility, yet will not H 
shrink or become brittle. Open type * 
transformers coated with ADCeal are ■ 
almost as rugged as hermetically sealed ■ 

units and will save valuable space and ■ 
weight in compact equipment. J

J B No chipping or cracking at these 
vital points—ADCeal will not shrink 
or pull away.

2 . Coating provides high resistance to 
moisture vapor penetration—high 
resistance to oils and solvents. j

2 Tough and rugged, ADCeal has a j 
high degree of adhesion, flexibility. 1

This structure is the principle contained in 

approved Hermetically Sealed type relays, 
factured by Electrical Products Corporation

Used for control of vital airborne electronic

1/16" wall 
1/4" O.D.

5/16" "

. . . 24-28 VDC 
a x 1% inches 
................ 3 ou. 
................ DPDT 
.... 10 amps.

n appendix 
atomic, and 
Metals Co.,

describes the company's complete line of miniature 
hermetically sealed high temperature ( — 55°C to 
-|-125OC) tubular paper capacitors. Dimensional 
drawings, electrical characteristics, engineering data 
and tables of voltages, capacitance values, and toler
ances are presented, and information for ordering is 
included. Gudeman Company, 340 West Huron St., 
Chicago 10, Til.

“Facts About Zirconium’' is a concise 64-page book
let about the history and production of zirconium. 
Mechanical and physical properties, chemical charac
teristics. and facts about fabrication of the metal are 
discussed in detail. One section of the booklet is de
voted to zirconium chemicals such as zirconium tetra
chloride, dioxide, sulphate, and Carbo-Cast-Aid. Low 
neutron absorption and high corrosion resistance have

SIZES AVAILABLE
RODS

systems are also depicted. Minneapolis-Honeywell 
Regulator Co., Industrial Div., Wayne & Windrim 
Aves., Philadelphia 44, Pa.

A wide variety of instruments, recording devices, 
gages, industrial thermometers, valves, relays, and 
switches, etc., suitable for installation in industrial

Technical information on two grades of copper-clad 
“Insulrok” laminates for printed circuitry is given 
in this 4-page bulletin. The laminate is a paper-base

* (ADC

ACE PLASTIC COMPANY
Precision Extruders and Fabricators

acrylic 
rods and 

tubes

new
encapsulating resin developed!
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bulletin N
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Keeps it 
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ELECTI

Standard Frequency, Ship- 
To-Shor e, and TV Service 
Crystal»

Bulletin No. 46-A- 
BX'1 Crystals

Bulletin No. 44 B-

meet your most exacting re
quirements.

Your completed transform
ers are subjected to extreme 
environmental conditions; 
tested under critical loads. 
Thermador transformers with-

to your specifications 
...for quick delivery

Reference Cavities
Tli ree fixed-frequency

Precision-designed
Thermador 

Transformers

Iso listed. International Resistane 
U., Philadelphia 8, Pa.

protective coat in

stand the severest testing - 
will exceed any MIL require
ments or exacting specifica
tions. Thermador certifies your 
transformers without delay.

We work from your speci
fications to develop a trans
former for your application, 
chassis or performance stand
ards ... one or a thousand. 
Delivery is quick. Tell us 
what you need. Call us today. 
Request literature from: Elec
tronic Division, Thermador 
Electrical Manufacturing Com
pany, 2000 South Camfield 
Avenue, Los Angeles 22, Calif, 
PARKVIEW 8-2105

also depicted. American Chemical Paint

CO., UNION STATION BUILDING, ERIE. PA

aluminum that is also a good paint bond, is described 
in this 4-page bulletin. The process for applying the

\ acuum-sealed. transmis

You tell our engineers your 
needs, and Thermador’s Elec
tronics Plant goes into imme
diate operation. Complete, 
unsurpassed facilities and 
precision craftsmanship man
ufacture transformers that

This new )2-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.

Marking Machines
A Avide varietv of fullv automatic, motorized

The high-resolution rotational potentiometer dis
cussed in this technical bulletin has been tested suc
cessfully for over 15 million revolutions at 600rpm. 
The resistance element is a conductive plastic. The 
unit is furnished in standard resistances of 2000 to 
100,000 ohms. Markite Corp., 155 Waverly Pl., New 
York 14, N. Y.

The many industrial uses of tin are described and 
illustrated in this handsome 20-page booklet. The 
story of the mining and processing of this useful 
metal are also given. The Malayan Tin Bureau, 1028 
Connecticut Ave., Washington 6, D. C.

THERMADOR
Electronic Division

veniently mounted in a sub miniature selector 
switch. Or, the B W’TAM BX can he directly 
wired into printed circuitry.

BANTAM BX crystals meet all perform 
ance requirements of larger units such as the 
Bliley BH6A Supplied in frequency ranges: 
10 me - 100 me. Hermetically sealed.

More technical information may be secured 
by requesting our Bulletin No. 46- X Send 
your prints for a prompt quotation.

The BANTAM BX is precision in pint-size! 
Meets all of the demanding specifications die 
tated by space limitations in portable and 
pocket size gear.

In design, if the sub-miniature assembly 
calls for multi-channel operation, BAN TAM

can mark on man\- different

Specifications for many different types of resistors 
are given in tabular form on this large chart, which 
is suitable for wall mounting. Lines of chokes, capaci
tors, selenium rectifiers, and germanium diodes are

md operated “Rejafix” marking machines are listed 
id described in this 8-page catalog. The machines

sion-type reference cavities are described in this 12- 
page bulletin. They have a maximum drift of only 
±0.4Mc. Applications and complete technical data 
arc included. Tube Department, General Electric 
Co., Schenectadv 5, N. Y

Five hundred transformers for every purpose plus 
related inductance and coil products are listed and 
described in this 28-page catalog (No. TR-54). Two 
photo-Hash transformers are included in the list of 
new items. Triad Transformer Corp., 4055 Redwood 
Ave., Venice, Calif.

Oven», Frequent/ Stand
' . ords, MlL-type Specifica

tion inde a
Bulletin No. 45-A—Solid
K Uit rsonic Delay lines

BANTAM BX 
CRYSTAL UNIT
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Wire Handles 336

■on

II. Tichener & Co.. Binghamton, N. 5is given

Solenoids 337
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338
., and

istics of each solenoid 
West Coast Electrical 
Place, Los Angeles 61,

LEE-PAC offers 
a new CONCEPT 
in transistorized circuits, 
to the Electronic 
industry.
Each LEE-PAC is a 
complete and standard 
ized circuit, self 

contained and ready to 
plug: in.

AN EXAMPLE OF ONE OF THE 
MANY CIRCUITS AVAILABLE

This handsomely bound catalog (No. 2) consists of 
blue prints of this firm’s line of solenoids for aircraft 
applications. The physical and electrical character-

odes according to 
-5 and MIL-C-5-A

I4O°C
• Smaller than the smallest

Capacitors
This 31-page cataloj

• Plastic film dielectric
• Very High resistance
• Low dielectric absorpti
• Very Low cost
• Temperature range -

of “button 
plications i

NEW 
LOWCOST

334
800B ) describes lines of

Write today for further 
information. If we don't 
have what you specifically 
want, it’s quite possible 
we can build it to your 
specifications.

bushings for instruments and machinery are described 
in this two-color catalog (No. 701). Tables of loads 
each size of shock absorber can carry are given along 
with u design nomograph to facilitate selection. Gen
eral Tire Co., Industrial Products Div., Akron, Ohio.

capacitors. Many capacities, sizes, shapes, and mount
ing arrangements are available in each type. A line

are given on the blueprints. 
Mfg. Corp., 233 W. 116th 

Calif.
• Plastic Film Capacitors • High Voltage Power 

Packs • Pulse Forming Networks

are given. Each class of capacitor is illustrated. San 
gamo Electric Co., Capacitor Div.. Marion. Ill

mica capacitors for high frequeue

Shock Absorbers
A line of shock absorbing mountings, bearin

Electro-Technical Products 
Nutley 10, N. J.

C «CLE ED-331 ON READER-SERVICE CARD FOR MORE INFORMATION

Lee Laboratories, ine. 
GENESEE, PENNSYLVANIA

12-contact sizes and in three gages to accommodate 
1/32", 3/64", 1/16" thick printed circuits. Circon 
Component Co., 17544 Raymer St., Northridge, Calif.

• Extremely long life
• Voltage 100 to 1000 volts
• Capacitance .001 to I mfd.
• Will withstand severest environ' 

mental tests.

Wires and Cables 335
Wires and cables for every application in the elec

tronics industry are covered in this 32-page catalog 
(No. 104). A line of plugs, outlets, and connectors is 
also described and illustrated. The last page is a table 
of cross-section area and weight in pounds per 1000' 
of copper wire for each AWG size. Columbia Wire & 
Supply Co., 2850 Irving Park Rd.. Chicago 18, III.

The full-size illustrations of 73 different styles and 
sizes of standard wire handles and clips in this cata
log should aid the designer in choosing the proper 
handle for a particular application. Each style is 
available in a range of wire-gage sizes. A series of 
photographs showing the firm’s production methods

l lectro Bi-Glas is the first and only Class H insulation that 
Keeps its superior electrical properties after elongation. Stands 
high ambients and resists oils, acids, moisture and fungus. Avail
able in convenient tape form for wrapping coils, spiral windings, 

N . cable splices and terminal
z^\ connections. For data sheet

- division of (SlPy Chemical Corporation an(j prjCeS, write Dept. E7-
----  1169.

Printed-Circuit Connectors 332
The printed-circuit connectors described in this 

Lpage bulletin are made in miniature and subminia-

Wave Analyzer 333
The automatic wave analyzer described in this 

10-page brochure (No. 54-C) performs automatically 
plotted analyses of complex signals having compo
nents in the range of 3 to 2000cy. It has two chan
nels. Davies Laboratories. Ine., 4705 Queensbury Rd., 
Riverdale, Md.

W» invita your 
inquirle*. Aile 
for our complote 
cotoiogoo on 
your company 
letterhead.

WS
2511 W MOFFAT STREET, CHICAGO 47, ILLINOIS



Opening vast
I 

rn automatic 
circuitry

BIDIRECTIONAL
STEPPING SWITCH

Going far BEYOND the limitations of stepping switches that operate 
in only one direction, STERLING’S new Type SS Stepping Switch 
operates in both directions!

This bi-directional stepping switch, having tiro driving magnets, 
is normally equipped with a 4-level, 12-position bank and wipers. The 
wiper shaft is rotated —either clockwise or counterclockwise, in 10’ 
increments —by an intermittent ratchet-and-pawl action, depending 
on which of the electro-magnets is energized. Interrupter contacts 
act as an interlock to protect against partial steps and to permit self
stepping. Limit switches stop rotation at the end of the bank travel. 
Coils are available for DC currents up to 120 volts.

The range of possibilities of Model SS as a stepping switch 
alone is extremely wide . . . differential counting, remote selection of 
circuits under control of impulses, as a digit-storage register in 
automatic computers, etc.

Without wipers, the impulse-operated “motor” may be adapted 
to position servo-motors or potentiometers. Designers of automatic 
machinery will undoubtedly find many more uses for this versatile, 
new STERLING product.

For further details, write STERLING ENGINEERING COMPANY. INC., 54 Mill 
Street, Laconia, N. H. (Subsidiary of American Machine & Foundry Company).

R E
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New Literature

Computers 342
This 12-page illustrated product bro

chure describes the company’s line of elec
tronic computers and plug-in components 
and, in addition, provides a summary of 
the company's design philosophy and avail
able services. An informative description 
covers many of the company's latest de
velopments in machine computers, master
air data computers, 
sitioning mechanisms

accelerometers, po-

nisms, Inc. Westbury
etc. Servomecha-

Div., Post and
Stewart Aves., Westbury, N. Y.

Alloys
Properties of “Ternalloy

343
an aluminum

base alloy series for high strength castings 
without heat treatment, are available in a 
new file folder brochure. The booklet in
cludes complete information on the alloy 
series’ mechanical and physical properties 
together with a discussion of its cast ability 
and machinability. Apex Smelting Co., 2537 
West Taylor St., Chicago 12, Til.

Radiation Equipment 344
A well illustrated, 2-color, 40-page cata

log describes this company's complete line 
of radiation measuring equipment. The 
line includes scalers, count rate meters. 
Geiger, proportional and scintillation coun
ters, complete radioisotope laboratories, etc. 
A price list is included. Nuclear Instru 
ment and Chemical Corp., 229 West Erie 
St., Chicago 10, Ill.

Panel Instruments 345
A 12-page bulletin, designated GEC- 

368F, describes the company’s line of panel 
instruments and gives description, construc
tion, and application details of both d-c 
and a-e instruments. Well illustrated, it 
also contains complete dimensional and 
price information, and physical, opera
tional, and electrical data. General Elec
tric Co., Schenectady 5, N. Y.

Counting and Timing 346
Bound in loose-leaf form, this catalog 

includes a group of counters and timers 
along with applications. Each device is 
illustrated. Potter Instrument Co., Inc., 
115 Cutter Mill Rd., Great Neck, N. Y.

AN Connectors 353
This 30-page catalog gives complete i i- 

formation on the line of connectors. D-- 
ganized into two sections, the first pro
vides full information on the various types 
of connectors—their application, advai - 
tages, construction and assembly details, 
and mechanical dimensions. The second 
section consists of selection tables, ordering 
information, insert arrangements, electrical 
data, available shell types, and other perti
nent material. General Electric Co., Wir
ing Device Dept., Construction Materials 
Div., 95 Hathaway St., Providence 7. R. I

Miniature Rigid Controls 354
Among the uses for the miniature rigid 

push-pull controls described in this 2-page 
bulletin are manual reset operation of 
inaccessible controls, direct transmission of 
motion in compact mechanism, power trans 
mission through confined areas, and remote 
indication. Engineering drawings of these 
applications and general specifications for 
the controls are also given. Arens Controls. 
Inc., 2017 Greenleaf St., Evanston, Ill.

Test Instruments 355
This 4-page illustrated folder describes 

high precision test instruments which 
include recording oscillographs, galva
nometers, instrument amplifiers and bridge 
balances, analog computers, function gen
erators, and related equipment. William 
Miller Instruments Inc., 325 North Hal 
stead Ave., Pasadena 8, Calif.

Components 356
A 24-page illustrated booklet (No. 55 

lists a complete line of plugs, jacks, con 
nectors, switches, terminals, panel fasten 
ers, linen and nylon cable, nylon plastic 
cable clamps and many other electronic 
components and accessories. Schematic di 
mensional diagrams are found throughout 
Herman II. Smith, Inc., 2326 Nostrand 
Ave., Brooklyn 10, N. Y.

High Frequency Resistors 357
Comprehensive data on 43 types of MT 

high frequency resistors, their character 
istics, construction, individual specifica 
tions, applications, and installations ar< 
given in this 8-page brochure. Charts 
graphs, and photographs, as well as order 
ing information is also included. Interna 
tional Resistance Co., 401 No. Broad St. 
Philadelphia 8, Pa.
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Signal Generators 347
Phis organization’s complete line of in- 

simment and signal source generators is 
presented in a brochure designated No. 
EI-1A. It is elip-bound for easy inclusion 
of supplementary data. Detailed electrical 
ai d physical specifications are listed along 
w th performance curves and dimensional 
•hawings for all “Elimm” permanent-mag- 
m t and wound-field d-c, a-c, and sine 
w ive generator types. Electric Indicator

Inc., Springdale, Conn.

Control Knobs 348
In this catalog, (No. E) the company 

presents their line of standard control and 
electronic knobs, available without, addi
tional mold charges. Among those shown 
are pointers, indicators, and rounds in a 
variety of design treatments, and most 
models shown are available in matched sets. 
Featured in the catalog are actual size 
photographs of each knob with full scale 
engineering drawings with all essential 
lata to make knob selection easier. Romar 
Plastics. Inc.. 1317 East Main St.. St. 
Charles, III.

Tube Clamping Shields 350
This catalog on miniature and subminia

ture electron tube clamping shields is at
tractively printed in two colors with con
tents arranged for easy reference. A wide 
range of miniature and subminiature tube 
shield types and sizes are illustrated and 
keyed to appropriate dimensional draw
ings. Information on pure silver, beryllium 
copper, aluminum alloy and special pur
pose tube shields is also presented. Inter
national Electronic Research Corp., 177 
W. Magnolia Blvd.. Burbank, Calif.

Interval Timers 351
Data sheet No. 490 describes techniques 

and equipment for measuring time intervals 
from a fraction of a microsecond to Isec 
or longer, if desired. Accuracies as high 
as ±l/8microsee are obtained by elec
tronically counting the exact number of 
pulses produced by a highly stable, crystal- 
controlled, high-frequency oscillator dur
ing the unknown interval. Potter Instru
ment Co., 115 Cutter Mill Road, Great 
Neck. N. Y.
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•REGULUS* 
CHANCE VOUGHT 

AIRCRAFT

• TEST REPORT
SUBJECT: CHANCE VOUGHT AIRCRAFT, INC RELIABILITY QUALIFICATION 

report of EMS RELAYS for Regulus and the F7U-3 per AVO 
E0#357, March 24,1954.

SUMMARY: VIBRATION. TEMPERATURE ANO LOAD LIFE TESTS 
----------------- ON EMS 10 AMPERE RELAYS REVEAL THE EMS TYPE TO EE

SATISFACTORY FOR USE IN REGULUS AND THE F71L3

1. Relay was vibrated M 12 inches or 20 g’s, whichever 
■ less. The results are as follows: ~

Planes #1 and #2 energized, no chatter through 500 CPS 
at M g level. Plane #3 energized, first chatter occurred 
at 370 CPS at the 20 g level through 420 CPS. No chattel 
from 420 CPS through 500 CPS. NOTE: Chatter from 370 
through 420 occurred only above 14 g level.
Planes #1, »2 and #2 de-energized? no chatter through 

375 CPS at 20 g level. From 375 CPS through 500 CPS, no 
contact chatter below 15 g level.

2. Two samples of each type were operated 100,000 times 
under rated load at approximately 110’C.

3. One sample of each type was used lu actuate a Saval 
solenoid valve for 5.000 operations. This valve has an 
inrush current of 20 amperes, and is widely used in 
REGULUS. Both relays completed the test satisfactorily.

WRITE NOW 
FOR CATALOG

CONCLUSION: "When the characteristics of the EMS relay were observed, a 
standard (CVC5860) was set up in cooperation with the 
Aircraft Standards Group” ... "The EMS relays are used, 
and have proven satisfactory in REGULUS

CHANCE VOUGHT AIRCRAFT, INCORPORATED

(¡TRO-MECHANICAL SPECIALTIES CO., INC
6819 MELROSE AVENUE • LOS ANGELES 38, CALIFORNIA

CIRCLE ED-349 ON READER-SERVICE CARD FOR MORE INFORMATION
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Flexible ground permits stocking 
of supplies to provide up to —600V. 
cathode voltage and an addi 
tional 0 to —250V for the reflec
tor of low voltage klystrons.

Versatility Pus!

for general laboratory 
and production line use

power supply for many 
low voltage klystrons

$275.00 f o b. N. Y.

Features:
* Wider than usual output range:

“B” supply 0 to ±600V. at 200 ma. 
“C” supply 0 to —250V. at 5 ma.

• Additional fixed supply —250V. at 50 ma.
• Unregulated 6.3V., 10A. C.T. filament supply
• Excellent voltage regulation (only zb .25V.)
• Low ripple (less than 4 mv.)
• Input 115/230 Volts ac, 

50/60 cps, single phase
The PRD Type 807 is a general purpose, 
constant voltage power supply, competi
tively priced to fit any instrument budget. 
It is conservatively rated for continuous 
service. Panel voltmeter monitors either 
supply voltage; milliameter indicates “B” 
supply current. Write for bulletin.

0

202 TIllARY ST.
B'KIYN 1, N.Y.

Téléphona: 
Ulster 2-6800

F RESEARCH
& DEVELOPMENT CO • Inc

Chicago. Sales Office:
I SO. NORTHWEST HWY.. FARE HOGE, IltlNOIS-TAkd 3-3174 

to« Angolas Salos Office
NO. SEWARB ST., NOLLYWOOB 31, CAl.-MOflyw.^ 5-5287

CIRCLE ED-352 ON READER-SERVICE CARD FOR MORE INFORMATION



Standard Model

Quick delivery on quantities

Phone: NEw Rochelle 3-8600

94

Available with switching at
tachment and matched 
gauge tubes for master 
station monitoring of up to 
29 points. Write for prices.

VACUUM GAUGE TUBE FAILURES

due to Vibration 
and Sudden Pressure Changes 

with the HASTINGS VACUUM GAUGE

You can use this sensitive 
vacuum gauge on your tough
est jobs without worrying 
about failure. New type gauge 
tubes are highly damage re
sistant; last up to 10 times 
longer than other types. 
Gauge measures the 1—1000 
micron range with highest 
accuracy: x/i second response 
time. Stable calibration. Di
rect reading.

ONLY $100.00
Complete w ith Gauge Tube

COMPANY, INC. 
HICO Instruments Division 

WARWICK 31, VIRGINIA

CIRCLE ED-358 ON READER-SERVICE CARD FOR MORE INFORMATION

from “impossible” to

“in production”

with GRC
die cast tiny parts

he unusual flexibility of the Gries die casting techniaue may be I ^*’2**^ ®n
The unusual flexibility of the Gries die casting technique may be
the answer to your email part* problem*. Thank* to the ingenuity 
of Gries’ methods, you gain almost unlimited design latitude; your 
requirement*—from the simplest to the most complex designs,—are 
cast exactly to your specifications, swiftly, accurately, and economi
cally. GRC cine alloy part* are produced in one labor-saving, auto
matic operation. They require no trimming, and. in most cases, re
quire no secondary operation*. Gries’ engineers have solved thous
ands of “impossible” problem* for cost-minded industry.

Sand print» for quotation; writ* today for bullofin and »amplot.

GRIES REPRODUCER CORP.
40 Second St., New Rochelle, N. Y.

of 100,000 to many million*. 
NO MINIMUM SIZE: 
Maximum Weight: 1/2 oz. 
Maximum Length: 1-3/4"

World's Fwtmart 
Producer ol 
0<e Coit****

CIRCLE ED-360 ON READER-SERVICE CARD FOR MORE INFORMATION



New Literature Toroids 364

Deflection Yokes 361
A catalog page pictures and describes 

new rotating coil deflection yokes with 
deflection angle up to 52° or 70°. Com
plete data includes four advanced design 
features, three dimensional drawings, and 
tables of electrical and mechanical charac
teristics with full explanations to assist 
electronic design engineers. A fable listing 
a wide variety of coil inductance combina
tions is also shown. Syntronic Instruments, 
Inc., 100 Industrial Road., Addison. Ill.

This booklet describes a cross-section of 
the type of service this organization offers 
to users of toroidal coils and components 
Among them are fine wire winding, mini
ature magnetic amplifier coils, coils for high 
temperature applications, balanced C.T. 
Iligh-Q choke, and large coils. Finished 
components discussed include a miniature 
choke presented as a complete miniature, 
hermetically sealed unit with a locking
feature
mounted

that prevents turning when 
on a chassis. Others shown are

Cables and Components 362
This catalog contains 44 pages of elec

tronic wires, cables and components avail
able from the manufacturer. It lists every 
type of wire and cable now in use for 
micrphone, intercom, broadcast and other 
electronic uses with detailed technical in
formation on each type. The section on 
plugs, jacks, and connectors carries full 
descriptions of every item. Birnbach Radio 
Co., Inc.. 145 Hudson St., New York 13.

a stable oscillator coil, and a 50,000-ohm 
low pass filter flat within Idb to 6kc with 
a maximum loss of Idb. Torwico Electron
ics, Inc., 961 Frelinghuysen Ave., Newark, 
5, N. J.

Ultrasonic Delay Lines 365
Solid ultrasonic delay lines with par

ticular reference to the superiority of 
quartz to mercury and metal lines are 
the subject of this 12-page Technical Bul
letin 54. Theory, performance, circuitry, 
and specification data are included. An
dersen Laboratories, Inc., 39 Talcott Road, 
West Hartford 10, Conn.

PRECISION
A-C Rate 

Generators

single-shaft 

servo packages

• offered in 60cy and 400cy models
• extremely stable, linear units with high voltage output 
e available temperature compensated for wide ambient range

These a-c rate generators are designed for any use which requires a 
high degree of accuracy in the linear translation of rotational motion 
into voltage. They are especially valuable in servo systems to stabilize 
responses, and can be provided in convenient single-shaft 
packages with a wide variety of precision servo motors.

FOR FULL DETAILS IN ILLUSTRATED BRO
CHURE, WRITE TODAY. ADDRESS BOX ED "

FORD INSTRUMENT COMPANY
DIVISION OF THE SPERRY CORPORATION 

31-10 Thomson Avenue, Long Island City 1, N.Y.
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4 I P'e Castings 366
I ‘ Die Castings . . . Unlimited” is the title 

ers I an impressive 24-page brochure which
I describes all the die-casting processes.

। I Starting with the design of dies, it then
Igos on to die building, alloying, casting, 

rp I trimming, machining, plating, finishing, 
led Ian insPeet*on- The booklet contains over 75 
ire I iHusTr^ti°ns, drawings, and charts. Pre-

I eision Castings Co., Inc., Fayetteville, N. Y.
Eng I

ten I Contact Assemblies 367
I This 59-page catalog, devoted entirely 
I to electrical contacts and contact assem- 
I blies, contains detailed specifications of this 
I firm’s contact materials, plus sketches, line 

r^’ I drawings, charts, and tables. An outstand-
I ing feature is a Contact Material Selector
I Guide, which contains descriptions of con- 

^5 I tact materials, and the applications for and 
ar- I advantages of each. Designed for easy 
of I reference, the booklet is intended to aid in 

ire I the selection of the proper contact material 
uf. I for any application, and presents detailed 
ry I assistance toward design of contacts and

I contact assemblies. P. R. Mallory & Co., 
ad, I ^nc » Contact Div., 3029 E. Washington St.,

I Indianapolis, Ind.

Power Drives 369
A line of combination power, and, speed 

needs of fractional horsepower drives is 
detailed in this 8-page bulletin, designated 
FAS. Known as “Adjusto-Spede” drives, 
the units are an integral combination 
of a-c constant speed induction motors, 
eddy-current couplings, and electronic speed 
controls. They are readily adaptable to 
many and varied applications requiring 
closely controlled adjustable speeds. The 
numerous photographs in the booklet detail 
various aspects of the equipment together 
with charts, graphs, and line drawings. The 
brochure also covers fundamentals of opera
tions, capacity of units available, mechani
cal construction features, control, etc. Eaton 
Mfg. Co., Dynamatic Div., Kenosha, Wise.

O-Rings 371
Detailed information on compounds, 

groove dimensions and sizes is given in 
this 12-page brochure on O-rings. The 
booklet contains diagrams of typical appli
cations and should be useful to designers 
and to users of O-ring seals for many 
types of applications. Goshen Rubber Co., 
Inc., Goshen, Ind.

for all applications 
requiring exceptionally 

high insulation 
resistance and unusual 

stability at high 
temperature

HOPKINS

"HY-THERM”
New sub miniature 

high temperature 

CAPACITOR 
<

2082 Lincoln Ave., 
Altadena, Calif.

SYcamore 8-1185
Offices in 

WASHINGTON, D.C. 
and DETROIT

Have a special problem? Write, 
wire or phone for details, TODAY! 
Catalog available.

Hermetically sealed and metal 
encased, new HY-THERM capaci
tors have been designed to meet 
or exceed military requirements 
(Mil-C-25A). Example: At 125°C 
the minimum insulation resist
ance is 20 megohm-microfarads 
and maximum insulation resist
ance is 500 megohms. Available 
in all standard values and tol
erances. Variety of mounting 
and circuit combinations. Spe- 

units designed to meet in
dividual requirements.

CIRCLE ED-368 ON READER-SERVICE CARD FOR MORE INFORMATION
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Tech. Sgts., though obviously 
not so hot at operating tele

type machines, are, in our 
opinion, the ones who keep the 

military wheels going around. 
We wish there were more of 
them using our relays (Tech.

Sgts, and teletype machines).

This is a picture of the Sigma 
Series 72 polar telegraph relay 

to which the Sgt. referred. 
Neither major carrier of tele
graph traffic regularly use it. 
They should not however be 

criticized for this. Each makes, 
or is responsible for someone 
else making, one of their own 

design, and although there is 
nothing''modern''about either, 

each has the virtue of thirty 
or so years of service proof.

Like the DC3 Airplane, against 
which let nothing be said!

What we hope is that by 
making a pulse relay that can 
“copy" at 500 cps (¡200 wpm) 

and "rattle" at 1500 cps, we 
may succeed rather well at 
normal speeds. Also, while 

service life of these admittedly 
new relays seems to be excep
tionally good, we have even this 

aspect well hedged. All vital 
parts can be changed by the 

user like phonograph needles.

SIGMA
SIGMA INSTRUMENTS. INC

' »I PEARL STREET 
SO. BRAINTREE. BOSTON 85. MASS,

K KK USI« IT MAT, VW CIMUIT AM TK RAMI« CONTACT 

SPB1K BOOK

« «AS V0WCAI« IT « COVU «T A CORFU TN TO« 

M K BANE M STOCK NUNKAS M «NT «AT TO ORKA ANT THAU AIS TORCE CU

APT AIS TOKS SUPPLY CUMU 

NIN PU

BO YOU DIVO TK TYPE 0T KUY THAT YOU BANE 

MB TKY AK UB «V TYPE «MUTABLE 

KLAY TUT «PLACE» TK HALED OCT BAST 

BID YOU SECEIVE TKN POOH ■■ A T B ND AK TKY KAUS TS KUYS

NIN PU I DIM K COT TKN TN ■■ APB 

ND THE EHAL NUrnEBS « TK KUYS AM IST IM ND1M 

OK TRAT IS AU K KB TO DKW 

K NIU SEW YOU TK 2 CONTACTS TUT YOU «MT 

CA

«IU TKMM ANY CHAMS ON TUN AS K BAK NO 

OPERATI« ACCOURT THIS TATION

TKY VIU CO OUT TO YOU NO CRAKE 

BITE CM YOU KW A « A LIST 0T STOCK INBIKAS 

TM THAT TYPE KUY SO K CM OSSEA TVER TRW 

NORMAL AIR TORCE SUPPLY CAMAEEEU CH NON U ALSO 

A NO« KTAIUB IWTAUCYION ON TKN AS 

AU ■■■ CAVE US RK TK 

INCH ABJUSTICNTS ON TNM CA 

KS K «XU BO TUT K VIU CET IT OUT TO TOU BT «XT «I 

CA

RITE THEY HAVE n OU KUY KAT ST ABOUT 1000 PERCENT

MH. KK UNI« A LOT OF TROUBLE ON T9 ND IM VPN TIU TNCK
* IN ND NOU NO BIAS OB BISTIRTION ON TK CRT AT ALU'

OKAY VOVUYOU Lia TO UK A PERTORHAKE KPORT ON TNIK KUYS 

IN OPERATION AT T9 AND IM VORD SPEED 

CA

TES K VOULB L1K TO RAVI A PERTOBNANCX KPORT 

JUST TO KT TK RECORDS STRAICBT TK OU EXXX KUTS KK NOT 

INTENDED TOR MM TNM CO BFN 

GA PU 

Rin VIU DO VMM CM K KW TK KPORT 

PLEASE KW IT TO 

M LAURENCE P STEIN 

SIGNA IHSTRUWirrS IM.

Rin «IU DO ND NOV ON TK PARTS IT TOV VIU

PU EW TKN TO
T/SGT «■■«■I ■

0« MB VIU »0 AM TMX TOS TK COHPLI«NTS «MO KUTS 

VE TNI« TUT TKT AK PKTTT CO« TOO

KU TN TK EXPERIENCE I UK TN

M <U A NIUIM AM VIU GET TK KPORT ONT KTOK 1 OCTONDR 

ms iso M our

OK TRX EW ND DYE

CIRCLE ED-372 ON READER-SERVICE CARD FOR MORE INFORMATION



Ten-Count
Mono Relay

• RUGGED • COMPACT 
• SAVES SPACE 

AND MONEY

Kellogg
Magnetic 
Impulse 
Counter

W/DE SPEED RANGE
PLUS RELIABILITY

Kuucc.

Countless Application* Include Electrical Impulse 

Registration and Storage, Cyclic Process Control, 

Sequential Operations

Actuated armatures held magnetically with 
no consumption of power — reset inde
pendent of the number of actuated 
armatures. For complete facts on its 
revolutionary design and performance, 
write for your copy of the Kellogg Mag
netic Impulse Counter Bulletin today! 
Dept. 68-K.

KELLOGG SWITCHBOARD AND SUPPLY COMPANY

A Division of International Telephone and Telegraph Corporation

SALIS OFFICES*. 79 West Monro« Street, Chicago 3, Illinois

CIRCLE ED-380 ON READER-SERVICE CARD FOR MORE INFORMATION

^FOR STILL œf COMPUTERS
G.E.’s high-perveance, high-capacity twin triode...

GL-6463

H
igh current output enables the GL-6463 
to maintain voltage when tube plate resist

ance is lowered for extra-fast computer circuits 
now being developed. Ample plate dissipation 
assures long and dependable tube performance 
under high-output conditions.

Get ratings, performance curves, and prices on 
this newest G-E tube to be designed, built, and 
life-tested for computer service! Tube Department, 
General Electric Company, Schenectady 5, N. Y.

Three special twin triodes are the first types in 
General Electric’s extensive program of computer* 
tube development. Step-up in capacity gives you a 
choice for different circuit needs.
GL-5B44

S w dissip. per plate 

1 w tube dissipation 

.3 omp heater current

GL-S965
2.2 w dissip. per plate
4 w tube dissipation
.45 amp heater current

GL-6463
4 w dissip. per plot«
7 w tube dissipation
A amp heater current

GENERAL® ELECTRIC
162-1 Bl?

• Per plate: 28 ma avg current, 
4 w dissipation.

• On-off dependability assured 
by special cathode design.

• Life-tested under cutoff con
ditions.

CIRCLE ED-381 ON READER-SERVICE CARD FOR MORE INFORMATION
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Beam Shift Electron Tube Patin! No.
2,672/573. Paul Charton (Assigned to 
National Union Radio Corp., Orange, N. J.)

Variable transconductance tubes are well 
known, their characteristic being a gradual 
cut-off of the current through the tube 
as the control grid becomes more negative. 
The characteristic curve of such tubes is 
well rounded over a considerable portion 
of the curve. This effect is secured by 
making the control grid with progressively 
increased spacing between the grid wires.

The results and effects that can be se-

cured from a variable-mu tube can be 
considerably extended by providing a pair 
of control grids (18 and 19, Fig. 1) Grid 
18 has narrow spacing between the wires 
at the top or at one end of the cathode (13) 
with progressively increased spacing be
tween the wires towards the other end. 
The control grid (19) is similarly made, 
but its more closely spaced wires begin at 
the bottom or the other end of the cathode. 
By controlling the grid bias on control grid 
18, the electron beam from the cathode 
can be made to be narrow at the bottom.
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Finest 11 3 £
CEOSElY-REGUlATED^\^k ■

PRECISION 
DC POWER SUPPLIES

CONTROL: Magnetic Amplifier.
OUTPUT; 6 to 500 VDC at 5 to 200 

Amps, continuous.
RIPPLE As low as 0.01% RMS.—or 

to customer’s specification.
REGULATION—Steady State. ±0.15% 

no load to full load.
Dynamic. ±0.2% under ex
treme load or line change.

PRECISE REGULATION . . for Labora
tory or Production work.

HIGH VOLTAGE —HIGH CURRENT

Designed to meet the most exacting 
requirements of the Electronics 
industry, Inet Precision Power 
Supplies combine the long-life per
formance of selenium rectifiers with 
the rugged dependability of mag
netic amplifier controls.
PROTECTED ... Engineered for long, 
trouble-free operation, Units are 
fully protected against overloads 
and static elements eliminate main
tenance.
COMPACT—Simple to Install and 
Operate...
Requires minimum space, housed in 
steel cabinets with meters and con
trols mounted for quick visibility 
and operation. Available in wall, 
floor-standing or caster mounted 
models.

Write for Technical Bulletin — Contains 
Complete Engineering Specifications

Division of
_ LEACH CORPORATION

Phon« LOgan 8-4771

4441 Santa Fa Avtnua 
Los Angelos 58, 
California

elect
CIRCLE ED-382 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • November 1954



he 
pa i r 
Irid 
ires

l>e- 
end. 
ade. 
n at 
ode. 
grid 
iode 
tom.

|j »n decreasing the negative bias, the 
wi th of the beam increases. Similarly, the 
sai e effect is secured by decreasing the bias 
on control grid 7.9. In this case, the beam 
is irst narrow at the top of the cathode 
be ause of the wider spacing of the grid 
wi es and the beam progressively widens 
do inwardly. By varying the bias on both 
control grids, a beam of uniform width 
nu y be made to shift from the top to the 
bo tom of the cathode. The beam can also 
be made wider or narrower. By applying 
alternating voltages to the grids, these beam 
effects may be made to travel continuously 
alimg the cathode.

The tube may have a single plate anode; 
however, greater usefulness is secured by 
providing a plurality of anodes or target 
electrodes (22). In a circular tube, such 
as the one illustrated, these anodes may be 
rings circling the cathode and grids. As 
the beam shifts or travels along the ca
thode. the anode in the path of the beam 
carries current. By changing the width of 
the beam through control of the bias on 
the two control grids, the beam may be 
made to impinge on more than one anode

Fig. I. One form of a beam-shift tube.

as it shifts along the cathode. Many other 
effects can be secured with the tube.

The concept of the variable-mu tube 
has been expanded into many other forms 
in order to produce additional results. 
These modifications are illustrated and de
scribed in the patent. The most unusual 
forms of these modifications are a tube in 
which the beam is rotated so that the target 
or targets are scanned in a circular area 
as well and a tube in which the target or 
anode is scanned in two directions.

NO AMBIGUITY 

FAST RESPONSE

A shaft position to digital con- 1 
version component for data 
handling systems and digital 
computers. Multi-brush pick- j 
offs eliminate ambiguity. 
Adapted to be used in digital to 
analog conversion systems and 
closed loop systems. Standard 
unit handles 13 digits; 7, 17, 
and 19 digit models also avail- 4 
able. Multi-channel converters 
designed to be time-shared 
with one scan network. Cus
tom models may be ordered to 
your specifications.

SPECIFICATIONS:
Dia. 2 in. wt. 8 oz.
Length: 2-3/4 to 5*, according 
to model
Torque.- Under 0.2 oz. in.
Meets applicable military 
specifications

1 Write for catalog information.

Computers and Controls

IBKASCOPE
A SUSSIDIA«* OF GENCRM mOStOFi EQUIPMENT CO«PO«ATION

CIRCLE ED-383 ON READER-SERVICE CARD FOR MORE INFORMATION
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PIONEERING

RAYONIC
CATHODE RAY TUBES

TYPE 3XP

ANOTHER 
EXAMPLE OF

3XP RAYONIC CATHODE RAY TUBE provides a brilliant and 
sharply-defined trace and high deflection sensitivity at medium anode poten
tials. When comparing 3RP operating at 1000 volts second anode against 
3XP operating at 2000 volts, the results are astonishing. For the same spot 
size, 3XP light output is improved by a factor greater than 4, vertical 
deflection sensitivity improved by a factor of 2, while the horizontal sensi
tivity remains unchanged. Because 3XP is enclosed in a short envelope and 
has half the inter-electrode capacities of the 3RP, the tube lends itself admir
ably to high frequency video work as well as for low repetitive operation. 

TECHNICAL DATA The basic properties of the cathode ray tube that 
concern the designer or the user are: deflection 

sensitivity, unit line brightness, line width, static voltage requirements and 
physical size. A comparison between cathode ray tubes manufactured by 
Waterman Products Company is shown in the table below. These tubes are 
available in Pl, P2, P7 and Pll phosphors. 3JP1, 3JP7, 3SP1 and 3XP1 are 
available as JAN tubes.

* Deflection in volts per inch.

TUBE
PHYSICAL DATA STATIC VOLTAGE DEFLECTION* LIGHT 

OUTPUT**Foco Length A3 A2 A3 Max. Vart Her

3JP1 3" 10" Med Diheptal 3000 1500 2000 111 150 352

3MP1 3" 8" Sm Duodecal 750 2500 99 104 33

3RP1 3" 9H" Sm Duodecal 1000 2750 61 86 44

3SPI 1.5x3" 9H" Sm Duodecal 1000 2750 61 86 44
3XP1 1.5x3" 87." Loctal 2000 2750 33 80 218

♦♦Light output of an element of a raster line (one mm All heaters 6.3 V AC, .6 AMP. 
Jong and nut exceeding .65mm in width) in microlument.

WATERMAN PRODUCTS CO., INC.
PHXADELPHIA 25, PA. CABU ADDRESS, POKETSCOPE

ERMAN PRODUCTS

WATERMAN PRODUCTS INCLUDI
3JP1, 3JP7, 35P1, 3XP1 JAN RAYONIC^ 

Cathade Ray Tube* 
3JP—3MP—3RP—3SP—3XP RAYONIC 

CATHODE RAY TURES 
Available la Fl, PR, FF, aad 

PH Phe.phe*» 
POCKETSCOPES® PULSESCOPEV

Aad Othar As.eciatad Equipment
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TUBERGEN ASSOCIATES. 2232 W llth St I« Antetet 6, Mit.

CO.
7-2970

< * 7¡S

N.R.K. MFG. & ENGINEERING
4101 W. AMistn St., Chican 41, III.,. SPring

RM Cost Representativa ' //M‘crowave 
Assemblies.
Radar Components, 
ano Precision 
Instruments . 
manufactured and 
designed io your. 
Specifications.

METER MULTIPLIER
DEPOSITED CARBON 

RESISTORS

Designed specifically for panel instrument circuits, Welwyn Meter 
Multipliers offer definite advantages in both size and economy over 
previously employed, bulkier and costlier, wire wound units.

Welwyn Meter Multipliers find their greatest application where cir
cuit performance permits stability limits in the order of .25% to 
.5%. Physically, these resistors are ideally suited for mounting in 
restricted space, yet they provide ample, convenient tie-in points for 
connecting other circuit components.

Welwyn Meter Multiplier values range from 20 ohms to 1 megohm.

Manufactured in
England and Canada

For complete data 
and specifications 
write to Dept. LI. 1

DEPOSITED CARBON RESISTORS

ROCKBAR CORPORATION 215 East 37th Street, New York 16, N. Y.
CIRCLE ED-387 ON READER-SERVICE CARD FOR MORE INFORMATION
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Patents

AEC Patents For Industry

in une 
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¡iw oac 
ÌM 8,70

Additional patents owned by the Atomic 
Energy Commission have been made avail
able for licensing. Licenses will be granted 
to applicants on a non-exclusive, royalty- 
free basis. Applicants should apply to the 
Chief, Patent Branch, Office of the General 
Counsel, U.S. Atomic Energy Commission, 
Washington 25, D. C., identifying the sub
ject matter by patent number and title. 
Of the 20 patents released, the following 
ones are particularly interesting to elec
tronic design and development engineers.

Contacting Device (Patent No. 2,682,583); F. R. 
Shonka and R. F. Selman, inventors. The patent 
pertains to electrical switches that are adapted 
to be used in radiation dosimeters. The device 
eliminates the electrical leakage caused by physi 
cally separating an electrode of the ionization 
chamber from its terminal on the outer surface 
of the casing of the dosimeter. This is accom 

plished entirely within a sealed moistureproof 
chamber by means of a magnetic switch, thus 
providing a highly precise instrument for the 
measurement of radiation.

Radioactivity Measurement (Patent No. 2,6^,- 
027); L. H'. Alvarez, inventor. The patent relates 
to a method and means for measuring and analvz 
ing radioactivity that decays rapidly. The irradi 
ated samples are placed in a counter, pulses from 
which and timing pulses 1/4 sec apart are ampli 
fied and fed into a coil. The pulses are trans 
ferred as magnetic domains on a wire passing 
through the magnetic circuit of the coil. The wire 
is wound on a reel and may be played back to 
obtain data for determining the decay rate.

with dr 
a - ib si 
hr a co 
a i (dia 
age pul 
tion. 4

Speed Regulating Circuit for Generators (Patent 
No. 2,685,670); M. W. Dorrell, inventor. The 
invention relates to circuits for regulating the 
speed of an alternator so that the frequency of 
the voltage from the alternator will be substan
tially constant. The current through the resonant 
inductance and capacitance of the circuit varies

ineludei
OH-1 ' lati 
fui de» 
mioed 
put pii 
rectang 
rivai a 
providi 
unii.

Tra nsh 
2,689,7 
relates 
and u 
transla 
thereof

NEW “PARAFORMED” paper TUBES ■
MAKE YOUR COIL WINDING
EASIER! FASTER! BETTER!

FLAT 
SIDE 
WALLS

SHARP ; 
SQUARE I 

INSIDE 
CORNERS

SMALL 
OUTSIDE 
CORNER 
RADIUS

SPIRAL WOUND 
NOT DIE FORMED

• No sharp outside edges 
to cut wire

• Has full rigidity and 
physical strength

e Permits winding coils 
to closer tolerances

• No need for wedges to 
tighten wire

e Allows faster stacking 
of wound coils

ANY SIZE—SQUARE OR RECTANGULAR 
Entirely new technique in tube making developed 
and perfected by PARAMOUNT now for the first 
time solves many coil winding problems, yet costs 
you no more! Hi-Dielectric. Hi-Strength. Kraft, 
Fish Paper, Acetate, Red Rope or any combination 
wound on automatic machines. Produced from 
stock arbors or special sizes engineered for you. 
Writ* an Campany letterhead far Stock Arbor Lift of over 2000 sizes

PARAMOUNT PAPER TUBE CORP.
608 LAFAYETTE STREET, FORT WAYNE 2, INDIANA 
Manufacturers of Paper Tubing for the Electrical Industry Since 1931
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m une phase as the speed of the alternator 
h.i ges from the desired value. This shift in 

ph:« > is employed to vary the conduction period 
of thyratron tube that conducts the current 
tin, igh the field winding of the motor driving 
the alternator.

treproof 
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2,685,- 
relates 
analvz
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oactive Logging Apparatus (Patent No. 
,j 8,708); JI. .1. DiGiovanni, R. T. Graveson, 
4 I. ll. Yoli. inventors. The present invention 
ril es to radiation measuring apparatus for use 
wit drill hole boring apparatus, which includes 
a s ib surface unit and a surface unit connected 
hv i coaxial cable. The sub-surface unit includes 
a i diation responsive means for developing volt 
age pulses proportional to the impinging radia- 
tior. These pulses are transmitted along the 
coavial cable to the surface unit. The surface unit 
includes means for amplifying the output pulses, 
os iHating means responsive to the output pulses 
fm developing a rectangular pulse of predeter
mined height and width for every amplified out
put pulse, a rate meter circuit responsive to the 
rectangular pulses for detecting the rate of ar
rival and amplitude thereof, and a power supply 
providing operating voltages to the sub-surface 
unit.

Translating, Rotating Bearing Device (Patt nt No 
1,689,753) ; .1. .J. Wechsler, inventor. The patent 
relates to translating, rotating, bearing devices 
and more particularly to a device that allows 
translating and rotation, or any combination 
thereof, in parallel planes, of bodies under load.

The device utilizes three parallel plate members 
separated from one another by ball bearings and 
interconnected so that the first plate moves with 
respect to the second plate only in translating, 
and the second plate moves with respect to the 
third only in rotation, whereby a body affixed to 
or mounted upon the first plate may be moved in 
a plane parallel to a second body affixed to or 
mounted upon the third plate through any com
bination of straight lines and curves with no 
precessing of the ball bearings.

Telemetering System (Patent No. 2,689,949).: 
J. F. Kalbach and C. W. Johnstone, inventors. 
The patent relates to a multi function telemeter 
ing system for controlling and observing a large 
number of items in the high voltage electrodes of 
Van de Graaff generators. The system utilizes a 
light beam link between tht* transmitter and re
ceiver and employs only one carrier in each direc
tion while reliably communicating a plurality of 
items of information.

Ion Source Units (Patent No. 2,690,521) ; C. M. 
Turner, inventor. The patent relates to a gaseous 
electric discharge device and especially to an elec 
trie arc discharge device capable of producing in 
quantity a substantially continuous supply of 
gaseous ions under vacuum such as those required 
in procedures and apparatus for separating or 
concentrating isotopes by appropriate selective op 
erations upon the ions of different mass contained 
in an ion beam.

PLATE DISSIPATION: 13 Watt* 
AMPLIFICATION FACTOR: 1.0 
TRANSCONDUCTANCE:

7090 Mitramhas
PLATE RESISTANCE: 280 Ohm* 
PLATE CURRENT:

12S Ma. at 40 V. Plata Voltag«

Now! Two New

Twin Power Triodes!

CHATHAM TYPE 6AS7G

PER TRIODE SECTION 
PLATE niSSIPATION: 30 Watt* 

AMPLIFICATION FACTOR: 2.7 

TRANSCONDUCTANCE:
11,000 Micromhot 

PLATE RESISTANCE:
250 Ohm*
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CHATHAM TYPE 6336

New, High Plate Dissipation, Twin Power Triode
A twin power triode for voltage reg
ulation. Used as a series tube, it will 
“pass" a minimum of 150 ma. per 
section at 40 V. DC plate voltage. 
Features a hard glass envelope and 
8-pin button stem. Pin connections 
are the same as type 6AS7G.

GOOD DEUVE RY — INQUIRIES INVITED

Improved Twin Power Triode for Voltage Regulation |
Features include absence of ppp TRIODE SECTION
grid current, plate current 
and GM characteristics held 
within ± 10%, very low 
microphonics, improved tri
ode balance and reduction of 
plate current drift.

CHATHAM ELECTRONICS CORP
Executive and General Offices LIVINGSTON, NEW JERSEY 
Plants and Laboratories: NEWARK and LIVINGSTON, NEW JERSEY
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INTERNATIONAL RECTIFIER

REVERSE VOLTAGE

Note These 
RED • DOT 
Characteristics 

at 100- C . . .

• TYPE G66
REVERSE CURRENT (MAX.) 

12 p a AT —2 V 
FORWARD CURRENT (MIN.) 

5 MA AT - I V

•type G44
REVERSE CURRENT (MAX.) 

300 p a AT —30 V 
FORWARD CURRENT (MIN.) 

5 MA AT +1 V

• TYPE G7I
REVERSE CURRENT (MAX.) 

50 p a AT —10 V 
FORWARD CURRENT (MIN.) 

5 MA AT + I V

• TYPE G75 
(85° C) 

REVERSE CURRENT (MAX.) 
3U0 p a AT —60 V 

FORWARD CURRENT (MIN.) 
4 MA AT 4-1 V

WRITF FOR 
RED DOT BULLETIN

ER 191

Here’» more data about INTERNATIONAL’S

■■■■■■■■ ■■■■■■■■ ■■■■■■■■ ■■■■■■■■

■MIMMI 
MIMIMI

INTERNATIONAL RECTIFIER
1521 E Grand Ave , El Segundo. Calif • Phone: ORegon 8-6281 
CHICAGO: 205 W Wacker Drive • Phone: Franklin 2-3889 
NEW YORK: 501 Madison Avenue • Phone: Plaza 5 8665
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WORLD'S LEADING PRODUCER 

OF ELECTRONIC ACCOUNTING 

AND COMPUTING MACHINES

VARIABLE TRIMMER

p/sm tiPAcmis_

AIR EXPRESS DELIVERY ON STANDARD

1. Vernier Micrometer Adjustment 8. High Su-face Resistivity
2. Ultra Linear Tuning 9. Wide Operating Temperature Range
3. Freedom From Microphonics 10. Coaxial Tuning
4. No Tuning Backlash 11. Q Measurements Beyond 10,000
5 Negligible Temperature Drift 12. Precision Workmanship
6. High Dielectric Strength 13. Dust-proof Construction
7. Rugged Shock A Vibration Resistance 14. Meet Strictest Military Demands (©«• inch)

MOMi CAR 1AM TIMA COtW 
RM» MR *C

0111 ROTO* 
tlKTROM

TtMP. RANG*

VC5 .5 to 5 approx, zero Quartz Invar —55*C to +200*C

VC 11 1 to io approx, zero Quartz Invar —55*C to +200*C

VC 12 10*0 20 approx, zero Quartz Invar —55*C to +200*C

VC IO .5*0« +50 ± 100 Glau Invar —55*C lo +125*C

VC 30 .7*0 3 +600 ± 100 Glau Brau —55*C to+125*C

VC 40 1 to IB +600 ± 100 Glau Brau -55'Cto+125*C

VC IIO .7*0 12 +100 ± 50 Glau Invar —55*C to+125*C

VC 11GRB .7*0 10 +750 ± 100 Glau Brau —55*C to+125*C

VC 11ORC .7*0 10 +275 ± 100 Glau Invar 
Brau Screw —55*C to+125*C

VC 130 1 to 10 + 100 ±50 Glau Special Alloy -55*C to +125’C
Othar madylt avaUablt for ungrounded opTolion, largar nnfl, fixed «fendord», en

Consult with JFD Engineers for piston capacitors designed to meet 
your specifications. Write today to be placed on 
the JFD Capacitor Bulletin mailing list.

JFD ELECTRONICS JFD MFG. CO., Inc 
1462-62nd STREET, BROOKLYN 19, N. Y.
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Has positions open for

IBM

Challenging career opportunities await you in the 
company acknowledged to be the leader in its field. 
Many positions are open now in an outstanding en
gineering organization engaged in electronic computer 
development. Men with BSEE degrees and some ex
perience in design are required.
Excellent salaries, many educational opportunities, 
and generous employee benefits. Moving expenses 
paid to Poughkeepsie, N. Y.
Your inquiry will be treated confidentially. Send 
resume of education and experience to:

W. M. Hoyt, Dept. 686(9)
INTERNATIONAL BUSINESS MACHINES

590 Madison Ave., N. Y. 22, N. Y.



Books...

The Technical Report. . . Edited by H. II. 
Weil. 485 pages. Reinhold Publishing 
Corp., 130 Park /I re., New York 22, N. Y. 
$12.00.

Technical developments that remain 
locked in their inventors' brains might as 
well never have been conceived as tar as 
the rest of the technical community is con
cerned. Often one of the first steps in 
communicating knowledge of scientific and 
technical progress is the technical report 
that is distributed within a company. On 
the basis of such reports management or 
the sponsoring government agency will 
grant additional research funds and en
couragement. or grant permission to publi
cize the development.

This handbook-style work covers all of 
the steps in the preparation, duplication, 
distribution, and utilization of the technical 
report. It is the work of 23 experts edited

of 1 ot h i
I' art 3 

on secur 
b-s metl 
iiti izatic 
Iasi part 
wo k, im 

by the Manager of Information Services,] n*| >rts ; 
Research and Engineering Dept., Ethyl] Ok two < 
Corp., Detroit, Mich., himself the author] ho<k to 
of numerous books and articles. The book]such a b 
is the outgrowth of a symposium on the] All of 
research report sponsored by the American]with the 
Chemical Society, but it applies, of course.] process, 
to all branches of science and engineering. B them, wi 

The volume is divided into five parts:]designer 
“Functions”, “Preparing and Processing".]presenta 
“Distributing", “Filing”, and “Using”.]often nc 
Part 1 is made up of two chapters on the] it to be 
technical report in industry’ and govern ] 
ment, respectively. The longest section. ] Dielectr 
and rightly’ so, is the second one on prep-]. . • Ei 
aration. It includes chapters on the oral]i,^ pat 
report, processing the report (including ] IT Hey d 
many illustrations of duplicating and bind I York 16 
ing machinery), and a chapter entitled.] Editei 
“Making Graphs and Tables More Effec ] for Insu 
tive". This chapter includes many examples] dilute <

DELAY LINE

★ VERY COMPACT

* CHOICE OF MOUNTINGS 

★ TUBULAR OR PACKAGE 

* ECONOMICALLY PRICED

All Technitrol Delay Lines are continuously wound for minimum pulse distortion . . . 

are covered and impregnated to protect the winding . . .

are extremely stable with temperature and environmental variations.

NEVV-type DD-
.... '“1 VERY WIDE BAND PASS

CIRCLE ED-393 ON READER-SERVICE CARD FOR MORE INFORMATION I
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1 oth informative and poor graphs.
I irt 3 on distributing includes a chapter

asi

security of government reports. The 
methods of filing reports for maximum 

ization are discussed in part 4. The 
part tells how to put the reports to 

k, including the use of industry survey 
vices, 
Ethyl 
ut hoc 
book 
i tlie 
riean 
nirse. 
‘ring, 
»arts: 
ling’’.
ling
n the

re| <»rts as market research tools. One of 
tin Iwo appendices is an example of a style 
ho< l< to aid those who wish to prepare 
such a book for their respective firms.

All of the personnel who are concerned 
with the technical report, those who write, 
process, read, and finally take custody of 
them, will find this volume of interest. The 
designer interested in the best possible 
presentation of his work to a remote and 
often non-technieal management will find 
it to be of great value.

etion. 
prep- 

oral 
iding 
bind- 
it led. 

Effec- 
mples

Dielectric Materials and Applications 
. . . Edited by Arthur R. Von Hippel, 
¡38 pages. Technology Press and John 
Wiley A Sons, Inc., 440 Fourth Arc, Xew 
York 16, N. V. $17.50.

Edited by the director of the Laboratory 
lor Insulation Research. Massachusetts In
stitute of Technology, this definitive vol

lime includes the laboratory's Tables of 
Dielectric Materials covering more than 
600 dielectrics in a 144-page section. Twen
ty-two experts in the field contributed to 
the work.

The study is divided into five sections. 
The first, on theory, is split into two parts 
on microscopic and molecular properties, 
respectively, of dielectrics. Measuring tech
niques are considered in the second sec
tion. The title of the third section is “Di- 
electric Materials and Their Applications '. 
It includes four chapters on the use of 
dielectrics as rectifiers; piezoelectric trans
ducers and resonators; magnetic and di
electric amplifiers; and memory devices, 
respectively. The shorter fourth section 
deals with “Dielectric Requirements of the 
Armed Services”. The last section is the 
Tables. Tabulated dielectric data for in
organic and organic solids and liquids and 
graphs of dielectric constant and loss tan
gent versus temperature for many classes 
of dielectric make up the last section.

Exceptionally well illustrated with 
drawings, tables and charts this treatise 
makes a valuable addition to the design 
department library.

^GOLD INLAY KNOBS

GOLD INLAY KNOBS

IN ANY
. . and Never a Tool Charge

WRITE TODAY 
for Goo-Lar Catalog

THE HOUSETUFIKNOBS

■824 Elm Street

GEE-LAR MANUFACTURING C
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You can get beautiful gold inlay knobs, 
pointers, instrument controls . . . thousands 
nf 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!

1954
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produced under 
ONE RESPONSIBILITY 

from copper wire to final test...
• Wheeler transformers are custom-engineered to meet your specific 

requirements. Your needs come first with us.

• Wheeler makes its own magnet wire . . . from the copper rod 

to the finished, insulated and tested product . . . with quality 

under our control every step of the way.

• Wheeler uses the most modern winding techniques and equipment.

• Wheeler’s facilities for the production of intricate coils and 

assemblies are unexcelled.

• Wheeler affords fullest protection to its transformers with latest 

techniques in wax and varnish impregnation and 
FOSTERITE ® encapsulation.

• Wheeler transformers are subject to specially devised engineering 

and test procedures throughout manufacture, and must individually 

undergo a final comprehensive test before shipment.

To learn what these advantages can mean to you, write:

THE WHEELER INSULATED WIRE COMPANY, INC.
Division of The Sperry Corp.

1131 East Aurora St., Waterbury 20, Conn.

WHEELER makes these products a

®Th. WESTINGHOUSE en- 
copsuloting material that 
give* a high degree of 
protection to small trans
former*. Applied by 
Wheeler under licenie.

RWH94
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receptacle^» 
wanted and si?

fac-me* Glass-to-Metal seal guarantees 
in HS 2, HS 6 connectors.

■Bon problems often dictate use of HS 2 (AN 3102)
■I 6 (AN 3106) plugs. Superior performance is 
W performance you’ll get with Hermetic:

IN THE ’’SQUEEZE-PLAY" OF

HEAT & PRESSURE

HERMETIC'S A-N CONNECTORS

WON’T LEAK!

■ Vacuum tight (Mass spectrometer proven)
■ Arc-resistance of glass
■ High-temperature operation
■ Corrosion resistance
■ 100% moisture and pressure resistant
■ Shock and vibration proof
■ Equivalent to MIL-C-5015

♦ Vac-Tite is HERMETIC'S new, vacuum-proof, compres
sion-construction, glass-to-metal seal.

In standard A-N sizes and pin layouts

In addition to our standard line of HS 2 and HS 6 con
nectors, special units with particular plating requirements, varied 
flange style, and extra-high pressure resistance, etc., are being de
signed and manufactured to meet the most specialized needs.

Let us serve you . . . Write for drawings, engineering data and 
Hermetic’s new catalog.

Ace Plastic Co...................................
Aircraft-Marine Products, Inc. . .
Allegheny Ludlum Steel Corp. .
Allied Radio Corp.............................
Amerac, Inc. .....................................
American Lava Corp.........................
American Relay & Controls, Inc. .
Arga, Div. of Beckman Instruments, ne
Aremac Associates . ................................
Astron Corp...................................................
Audio Development Co..............................
Baker & Co., Inc..........................................
Barry Corp., The..........................................
Bead Chain Mfg. Co., The.....................
bendix Aviation Corp., Eclipse-Pioneer Div
Bendix Aviation Corp., Pacific Div.
Berkeley, Div. of Beckman Instrument 
Biddle, James G. Co......................
Birtcher Corp., The.....................
Bliley Electric Co..............................
Borg, George W., Corp., The . .
Bomac Laboratories, Inc. . . .
Bourns Laboratories.....................
Buggie, H. H., Inc...........................
C & H Supply Co...........................
Cambridge Thermionic Corp. . 
Cannon Electric Co..........................
Chatham Electronics Corp. . . . 
Chicago Standard Transformer Corp 
Clarostat Mfg. Co., Inc....................
Collins Radio Co....................................

ne.

Communication Accessories Co...................................................
Computer Co. of America., Bruno—New York Ind. Corp. .
Computer Co. of America., Bruno—New York Ind. Corp. . 
Continental-Diamond Fibre Co..................................................... 
Convair, Div. of General Dynamics.........................................  
Curtis Development & Mfg. Co. . .......................................... 
Daven Co., The........................................................................  .
DeJur Amsco Corp.........................................................................  
Detectron Corp. The.......................................................................  
Dow Corning Corp., The.........................................................  
du Pont, E. I., de Nemours & Co., Inc.....................................
Durant Mfg. Co...............................................................................
Eastern Industries, Inc....................................................................
Eastern Precision Resistor Corp...................................................
Edison, Thomas A., Inc..................................................................  
Eitel-McCullough, Inc..................................................................... 
Elastic Stop Nut Corp, of America.........................................  
Electric Regulator Corp...............................................................  
Electrical Industries........................................................................
Electrical & Physical Instrument Corp.................... . . .
Electrical Products Corp...............................................................
Electro-Mechanical Specialities Co., Inc...................................  
Electro-Motive Mfq. Co., Inc...................................................
Electro-Snap Switch & Mfg. Co..................................................
Emerson & Cuming, Inc.............................................................
Engineered Precision Casting Co...........................................
Faber-Castell, A. W., Pencil Co., Inc...................................
Fairchild Camera & Instrument Corp.....................................
Fairchild Camera & Instrument Corp.....................................  
Fielden Instrument, Div. of Robertshaw-Fulton Co. . 
Rexrock Co..................................................................................  
Ford Instrument Co....................................................................  
Freed Transformer Co., Inc.....................................................
G-M Laboratories, Inc...............................................................
G-V Controls, Inc........................................................................
Gee-Lar 
General 
General 
General 
General 
General

Mfg. Co....................................
Electric Co., Apparatus Sa'es
Electric 
Electric

Co., Apparatus Sales .
Co., Electronics Div. .

Electric Co., Tube Dept.
Radio Co......................

HERMETIC SEAL PRODUCTS CO.

39 South Sixth St., Newark 7, New Jersey
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General Testing Labs., Div. of Electronic Mfg. Corp. . .
General Transformer Co.............................................................
Green Instrument Co., Inc........................................................
Gries Reproducer Corp.............................................................
Grieve-Hendry Co., Inc.............................................................
Hastings Instruments Co., Inc................................................
Haydon, The A. W., Co..................................................... .....
Helipot Corp...............................................................................

89 I

14 I14 I78 I86 I

33 I64 I51 I71 I20 I89 I

83 I67 I31 I46 I
16 I
76 I
50 I74 I
90 I
29 I

47 I
80 I
71 I77 I
60 I
50 I
99 I
84 I
68 I
73 I
80 I
45 I

6 I
56 I
74 I57 I
55 I
62 I78 I35 I
88 I
67 I79 I75 I
77
59
82
90
63
58
89
93
61
66
61
62
44
30
88
82
75
94

2
68
70

101
10
25
81
96
56
65
60
67
94

, 57
. 94
. 67
. 56

He 
He 
Hi 
He 
He 
Hi 
Hi 
Ine 
Inf 
Inf 
Int
Ins

jeer M 
letic S 
mp W 
man U 
kins Er 
hes Aii 
has Rei 

Div. c 
nation« 
nation, 

mation. 
ation

JFi Mfg. < 
Jer Ungs R 
Ketrfott C 
Kel ogg. Tf 
Kellogg Sv 
Kenyon Tn 
Keiler Sol< 
Koiled Kor 
Kulka Eled 
Lee Labore 
Librascope 
Linde Air 
Machlett I 
Malayan Ti 
Marion Ele 
Methode I 
Metron In 
Metron In 
Milwaukee 
Mitchell Ir 
Moloney E 
Monsanto 
NRK Mfg. 
National C 
National S 
Norris-Thei 
Olympic k 
Paramount 
Perkin Eng 
Phalo Plas 
Phillips Cc 
Pike, E. Vv 
Plastic Ca 
Polorad C 
Polytechnic 
Potter Insl 
Price Elec 
Pyramid E 
Radio Cor 
Radio Cor 
Raytheon 
Resinite C 
Resistance 
Richardsor 
Rockbar I 
Shakeproo 
Shallcross 
Shell Chei 
Sigma Ins 
Speer Car 
Sprague E 
Stackpole

I Standard
I Star Stain 
I Statham I 
I Sterling E 
I Steven$-A 
I Stupakoff 
I Sun Chen 
I Superior 1 
I Sylvania E 
I technitrol 
I Technolog 
I Teletronic 
I Tel vision 
I Transitron 
I U. S. Coi 
I Un max Si 
I Ur red Eh 
I Vic oreen

W 
w 
w
Vv 
w

rd Lee 
fermar 
♦ers k 
ckesse 
eeler

ELECTRONIC DESIGN • November 1954
H :CTR



age

R-93A

Toronto,

Name.

Title.

Company.

Addrett.

.State.

CIRCLE ED-397 ON READER-SERVICE CARD FOR MORE INFORMATION

El aCTRONIC DESIGN November 1954
1954

Type WW15M—MIL-R-93A Styl« RB15

In Canada: International Retit tance Co 
Licentee

The presence of extreme climatic conditions, 
unusual ambient temperatures or salt 

water are offset by a new IRC encapsulating 
technique. This IRC development uses an 

epoxy resin compound for both the winding 
form and the seal. A special molding 

process avoids air pockets and assures even, 
complete distribution of the resin. Designed 

to operate at 125° C. and to meet the military 
requirements of salt water immersion, 

these units exceed MIL-R-93A specifications 
in 1%, 0.5%, 0.25% and 0.1% tolerances.

ids Gerr 
ï. .

Type WW18M—MIL-R-93A 
Style RBI8

Style RBI 6

In 6 MIL-R-93A styles, plus 
miniature type WW10J 
IRC Precision Wire Wound 
Resistors offer full coverage 
of requirements for exacting 
accuracy m critical 
applications. IRC’s 
superior winding skill and 
care is the result of over 
25 years experience.

Precision Wire Wounds • Ultra HF 
and Hi-Voltage Resistors • Low 
Value Capacitors • Selenium 
Rectifiers • Insulated Chokes • 
Hermetic Sealing Terminals

Type WW19M—MIL-R-93A 
Style RB19

Type WW17M—MIL-R-93A 
Style RBI7

He sear Mfg. Co.............................................................  
He natie Seal Products Co.............................................
H! mp 'Vires, Inc........................... .....
He man Laboratories, Inc..............................................  
He kins Engineering Co................................................  
Hu has Aircraft Co........................................................  
Hi hes Research & Development Labs........................  
Ine Div. of Leach Corp................................................ 
Int national Business Machines...............................  
Inf national Rectifier Corp........................................... 
Int rnational Resistance Co........................................... 
Ins a'tion Mfg. Corp.....................................................  
JFI Mfg. Co., Inc............................................................. 
Jeriings Radio Mfg. Co..............................................  
Ker-rfott Co., Inc.............................................................
Kebogg, The M, W. Co................................................... 
Kellogg Switchboard & Supply Co..............................
Kenyon Transformer Co., Inc.................... .....
Ketter Solder Co.............................................................  
Koiled Kords, Inc. .........................................................
Kuüa Electric Mfg. Co., Inc...................................  .
Lee Laboratories, Inc.............................. .....
Litxascope, Inc..................................................................
Unde Air Products Co...................................................
Machlett Laboratories, Inc.............................................  
Malayan Tin Bureau, The............................................... 
Marion Electrical Instrument Co...................................  
Methode Mfg. Corp........................................................
Metron Instrument Co............................... .....
Metron Instrument Co...................................................  
Milwaukee Resistor Co...................................................  
Mitchell Industries.........................................................  
Moloney Electric Co........................................................ 
Monsanto Chemical Co................................................... 
NRK Mfg. & Engineering Co........................................  
National Co.......................................................................  
National Semi-Conductor Products.......................... 
Norris-Thermador Corp................................................... 
Olympic Metal Products Co., Inc..................................
Paramount Paper Tube Corp......................................... 
Perkin Engineering Corp..................................................  
Philo Plastics Corp......................................................... 
Phillips Control Corp.......................................................  
Pike, E. W., & Co., Inc. ...............................................

I Plastic Capacitors, Inc...................................................  
Polorad Corp..................................................................

I Polytechnic Research & Dev. Co., Inc.........................
I Potter Instrument Co., Inc..............................................
I Price Electric Corp......................................................... 

Pyramid Electric Co...................................................... 
Radio Corp, of America............................................ 
Radio Corp, of America, Tube Dept........................... 
Raytheon Mfg. Co.......................................................... 
Resinite Corp., Dw. of Precision Paper Tube . . . 
Resistance Products Co..........................................  .
Richardson Co., The ....................................................  
Rockbar Corp...................................................................  
Shakeproof, Div. of Illinois Tool Works.....................

I Shallcross Mfg. Co............................................................
I Shell Chemical Corp........................................................
I Sigma Instruments, Inc...................................................
I Speer Carbon Co..............................................................
I Sprague Electric Co........................................................
I Stackpole Carbon Co........................................................ 
I Standard Piezo Co.............................................................
I Star Stainless Screw Co................................................... 
I Statham Development Corp.........................  . . .
I Sterling Engineering Co., Inc.........................................
I Stevens-Arnold, Inc.........................................................
I Stupakoff Ceramic & Mfg. Co........................................
I Sun Chemical Corp., Div. of Electro-Technical Prod 
I Superior Tube Co.............................................................  
I Sylvania Electric Products, Inc..................................  .
I Technitrol Engineering Co.............................................. 
I Technology Instrument Corp.........................................
I Tektronics Laboratory, Inc.............................................
I Tel ? vision Accessories Co..............................................
I Transitron Electronic Corp.............................................
I J S. Components.........................................................
I Un max Switch, Div. of The W. L. Maxson Corp. . . 
I Un red Electronics Corp..................................................  
I Vic oreen Instrument Co., The....................................  
I W rd Leonard Electric Co.............................................
I W terman Products Co......................... . .
I W fers Mfg. Co.........................................................
I W ckesser Co...................................................................
I eeler Insulated Wire Co., Inc., The.....................

INTERNATIONAL RESISTANCE CO.
Dept. D. 401 N. Broad Street, Philadelphia 8, Pa

. ■
Voltmeter Multipliers • Boron * 
Deposited Carbon Precistors • 
Insulated Com position Resistors • 
Powe« Resistors ♦ Controls and 
Potentiometers • Low Wattage

Also available for MIL Applications . . . 
IRC TYPE WWJ Precision Wire Wounds

Send Technical Bulletin Q D 3 Encapsulated Precisions 
Q D-1 Type WWJ Precisions

NOW
IRC encapsulated precision resistors
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TYPE

2AF4-A 6AF4 5J6 ÓJ6
SALS 6ALS
SAU 6 6AU6 5U8 6U8
3AV6 6AV6 5X8 6X8
3BC5 6BC5 6AU7 12AU7

6S4-A 6S4
SBY6 6BY6 6SN7-GTB 6SN7-GT
3CB6 6CB6
3CF6 6CF6 12AX4-GTA 12AX4-GT
4BQ7-A 6BQ7-A 12BH7-A 12BH7
4BZ7 6BZ7 12BQ6-GTB 6EQÔ-GT

12BY7-A 12BY7
SANS 6AN8 12L6-GT 25L6-GT
SAOS 6AQ5
5 ASB 6AS8 12W6-GT 6W6-GT
SATS 6AT8 2SCD6-GA 6CD6-G
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