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NULL DETECTOR AMPLIFIER 
TYPE 1140-A

USES
A sensitive null indicator for bridge measurements, providing visual 
null indications or aural when used in conjunction with headphones. 
The unit may also be used os a high gain amplifier for general 
laboratory work

Sussman
A Schulze

superimposed D.C , for all types of iron core components

• INDUCTANCE — 1 Millihenry te 1000 Henry
• FREQUENCY — 20 to 10,000 Cycles
• ACCURACY — 1% to 1000 Cycle, 2% Io »OKC
• CONDUCTANCE — 1 Micromho to 1 MHO
• “Q" — 0 5 to 100
• SUPERIMPOSED D C — Up to 1 Ampere
• DIRECT READING — For use by unskilled operators.

control A four inch panel meter provides visual null indications, the 
response of the meter circuit is approximately logarithmic over o 40 
db. voltage range. Resonant circuits tuned to 60. 400 and 1000 cycles 
limit the amplifier transmission characteristics to the three audio 
frequencies commonly vsed for bridge measurements or it may be 
used as a non selective amplifier with filter “off ”

SPECIFICATIONS
Input Impedance-. 1 megohm in parallel with 25 mmf GAIN: 9b db. 
with 1 megohm load (6 mmf. shunt capacity), dawn 1.5 db at 
25,000 cycles, down 5 db at 50 000 cycles, down 2 db. at 20 cycles. 
Null Detector Sensitivity At I kc. 100 microvolts will give a 15% 
meter deflection
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you qualify for subscription without charge provid 
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company s letter head: Your name and engineer,' J 
title, your company s main products, and descr • 
tion of your design duties. The letter must 
signed by you personally. Any address changes
Id subscribers necessitates 
ualifications.
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Impedance 
Ohms

DBM MA MA pri. sec.
PMA-1 V + « 0 0 50/200/500
PMA-2 V + • 0 0 At 000 09

5^ 

S o
PMA-3 V + • 0 0 30/200/500
PMA-4 V + • 0 0 15,000
PMA-5 V + • 2 2 15,000
PM A-6 V + • 0 0 15,000

50
/2

00
/5

00

PMA-7 V + • 2 2 15,000
PMA-8 \ + • 2 .25 30,000 ct
PMA-9 V + • 0 0 60.000
PMA-10 V + • 0 0 50/200

All units ±2 DR 30 to 20,000^ ;PMA 5 and 7 
±2 M 200 If 10,0001X1- Caso »ito 15/16"D x 
1%* high. Ranges V/i* long.
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Impedance 
Ohms

DB DB MA W. pri. sec.
TMA-1 + 1 0 25 500 500
TMA-2 ±2 3 .25 50K 500
TMA-3 ±2 3 25 SOK 6
TMA-4 ±3 1 .25 100K 1 2K ct
TMA 5 ±2 3 25 25K 1.2K ct.
TMA-6 ±2 3 .25 WK 1 2K ct
TMA-7 ±1 4 .25 600/150 1 2K ct.
TMA-8 ±2 3 .25 2SK 600
TMA-9 ±1 1 .25 4K ct. 600/150
TMA-10 ±2 10 .25 2K 3.2
TMA-11 ±1 1 .25 4K ct. 3 2
TMA-12 ±2 4 .25 20K 50
TMA-13 ±2 8 .25 IK 50
TMA-14 ±2 0 1Õ 100K IK
TMO-15 ±2 1 .04 20K 50

TMO-18 ±2 1 .04 20K 600
TMO-17 -t-2 3 06 IK 50

TMO-11 ±2 0 .10 100K IK
TMA-1 « ±2 20 1. IK 3 2

ICase site 1"D • 1.5" high, Ranges 1 %" Specify 
fl TMO for open, TMC for encapsulated units.

U MINIATURE HIGH Q TOROIDS
Cat. Ind. 

- No. MHY
Cat. Ind. 
No. MHY

Cat. Ind. 
No MHY

Cat. Ind. 
No. MHY

" to 15 KC 10 to 50 KC 30 to 75 KC 50 to 200 KC 1

- F2050 1. F2100 0.1 F214C 0.1 F2180 °'1
' F2051 3. F2101 0 2 F2141 0.2 F2181 0.2

F2052 S. F2102 0.3 F2142 0.3 F2182 0.3
r F2053 10. F21O3 0.4 F2143 0 4 F2183 0.4

F2054 15. F2104 0.5 F2144 0.5 F2184 0.5
C F2O55 30. F21O5 1.0 F214Î 1.0 F2185 0.6

F2056 50. F2106 2.0 F214C 2.0 F2186
‘ F2057 75. F2107 3 0 F2147 3.0 F2187 0 8
1 F2O5B 100 F2108 4.0|F214t 4 0 F2188 0 9

F2059 150 F2109 5.0 F214Í 5.0 F2189 1
* F2060 200. F2110 7.5 F215C 7.5 F2190 2
1 F2061 300. F2111 10. F215 10. F2191 3.
• F2062 400 F2112 IS. F215 IS. F2192 4
1 F2063 500 F2113 20 F215 20. F2193 5
C F2064 750. F2114 30 F215¿ 30.
- F2O65 1 000 F2115 50 F215 1 50. Case size 

%"x11/32" 
x25/32h

t F2066 1,250 F2116 75. F2154 75
3 F2067 1,500 F2117 100 F215J 100

OST-12
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OST-16
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IPO-10 6 IPO-19 81 IPO-2 8 790

IPO-11 8 IPO-2'1 110 IFO-29 «00

IPO-12 tl IPO-21 160 LPO-30 1.0S0

IPO-13 14 IPO-22 IBS IPO-31 1,200
IPO-14 20 IPO-23 220 IPO-32 1.600
LPO-1S 35 IPO-24 330 IPO-33 2,100
IPO-16 3$ IPO-2 5 4 SO IPO-34 7,200
IPO-17 45 IPO-26 600 IPO-35 10,000
IPO-18 60 IPO-27 660

_________Cherectevisiic impedance of all—330U

IPI-10 400 LPI-17 3,000 LPI-23 14,500
LPI-11 S60 LPI-18 3,900 LPI-24 22,000
LPI-12 730 IPI-1» 5,400 LPI-25 30,000
IPI-13 V60 LPI-20 7,350 I Pt-26 40 000
LPI-14 1,300 LPI-21 10,500 LPI-27 52,500
LPI-15 1,700 LPI-22 12.300 LP1-28 70.000

j LPI-16 2,300
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AND SYSTEMS

SPECIFY 
POTTER
Potter instruments and systems 
are unexcelled in reliability, 
accuracy and flexibility.
The equipment shown is typical 
of many more available as 
individual components or in 
integrated systems to meet 
specific requirements.

Write for brochure describing 
these and other Potter units, 
including special products.
For detailed technical 
specifications on any of the 
Potter Products listed above, 
contact your Potter Representative 
or the factory.

Digital Magnetic 
Tape Handlers

Perforated 
Tape Readers

“Quick Look" Recorders

Record- 
Playback 
Head 
Assemblies

Record-Playback Amplifiers

PRESET INTERVAL GENERATORS

HIGH SPEED ACCESS REGISTERS

Ten-Bit Parallel
Output (Serial Input) Using Magnistors

Ten-Bit Serial Output 
(Parallel Input) Using Magnistors

Six-Bit Digital 
Comparator Using Magnistors

POTTER INSTRUMENT COMPANY, INC.
115 Cutter Mill Rood Great Neck LINY

Visit us at the I.R.E. Show, Booth #1912-1914
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Engineering Review I
to the address

Solid-State Oscillator for Microwaves

Tomorrow’s Transportation

ro i

iai

given in the individual item
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the same physical principles as the oscillator. Po
tential applications of this device as an amplifier 
are boundless.

One of the outstanding characteristics of the new 
device is that it is expected io have very low noise 
compared with conventional microwave devices. 
Thus, in theory, it could markedly extend the range 
of radio astronomy and could result in radically 
new long distance communication systems to carry 
television programs and telephone calls across the 
continent.

While this experimental result is completely new, 
the possibility of such an occurrence has been the 
subject of studies and speculative discussion by a 
number of physicists for some time. The develop
ment represents the first successful application to a 
solid-state device of a relatively new principle,

For more information on developments de
scribed in * Engineering Review” write directly

lying Flash Bulb” will be on the market within 
' vears, according to its designer P. G. Kappus, 
fop product planner of the Flight Propulsion Lab., 

leral Electric Co., Cincinnati, Ohio. Kappus in- 
cated that vertical take-off and landing may do 

1 ' aviation what Henry Ford’s Model T did for 
1 e automobile. The designer anticipates that there

11 be many different types of such aircraft. Some 
ill have wings and others will not, depending on 
e distance they will be expected to fly or the load 
ey will carry.

101

ten

Successful operation of a revolutionary solid-state 
device, which will oscillate at microwave frequen
cies, has been achieved at Bell Telephone Labora
tories by Dr. Derrick Scovil, Dr. George Feher and 
Dr. Harold Seidel. The experiment as carried out at 
Bell Laboratories produced oscillations at 9,000 Me 
with a power output of about 20 pw. Operation at 
both much lower and higher frequencies is possible 
with proper choice of solid-state materials and op
erating conditions.

A completely new source of microwave power 
operating under new physical principles was dem
onstrated. Scientists believe it is only a question of 
time until microwave amplification can be obtained 
employing crystalline materials and operating under

Drs. Harold Seidel, Der

rick Scovil and George 

Feher inserting wave

guide assembly contain

ing the solid-state oscil

lator into a Dewar Flash. 

Flash will contain liquid 

helium at 1.2°K.

Artists conception of gas turbine powered “Flying 
Hash Bulb," tomorrow’s answer to the overcrowded 
highway.
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* SYLVANIA Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania
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from
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^Sylvania’s new 9-pin anti-corona socket meets the 
designer's need for effective protection against high 
voltage disturbances in miniaturized equipment where 
space is at a premium.

Full-molded in arc-resistant Urea, this 9-pin socket 
is similar in design to Sylvania’s popular octal anti
corona socket. It features a deep re-enforced well 
which affords extra protection against corona by 
extending above and below pin contacts.

Top or bottom chassis mounting can be employed 
and provision is made for easy insertion of a shield 
ring. Socket can be supplied with or without a 
center shield.

In addition to meeting your needs in electronic 
components, Sylvania Parts Division offers you 
complete facilities for metal parts, custom molded 
plastics, and plated and clad specialty wires. Write for 
the Portfolio of 4-Way Service to Designers.

ST RiP r,uit

Sketch of resonant cavity and crystal used in ob
taining the oscillations at microwave f requencies.

which has been called the “maser’’ principle. 
“Maser’’ was first demonstrated for molecular beams 
is gases in 1954 by Professor C. H. Townes and his 
collaborators at Columbia University. They coined 
the word “maser” which stands for “microwave 
amplification by stimulated emission of radiation.’ 
Because it operates with electron spins in a para
magnetic crystal, theory predicts that it should have 
very low inherent noise compared to ordinary elec
tronic oscillators or amplifiers which depend on the 
motion of charged particles at high temperatures. 
Therefore, it may be possible to amplify extremely 
weak radio signals—signals which may be several 
hundred times weaker than those usable at present. 
An as amplifier, it should be moderately broadband 
with a bandwidth of the order of 100 Me, and easily 
tuned since its frequency is proportional to the 
applied magnetic field. Preliminary theoretical es
timates indicate that a noise figure correspondii -g 
to thermal noise at perhaps 5 or 10 degrees Kei 
should be attainable. This is hundreds of ti s 
better than is now available with convent1 d 
microwave circuitry and if realized in practic» 11 
open wide new vistas in the microwave field.

The basic operation of this particular b of 
solid state device can be explained roughly oy as
suming three different energy levels for the un
paired spinning electrons in a paramagnetic crystal 
lattice in a magnetic field. Normal electron spin 
states are such that the number in state 1 (lowest 
energy state) exceeds the number in state 2, whicl 
in turn exceeds the number in state 3. By irradia* 
ing with sufficient microwave power of the propt 
frequency, transitions from state 1 to state 3 tak 
place until the populations of these two states ar1 
essentially equal (power saturation).

Under these conditions the population of state ~ 
can be made greater than that of state 1. If 1 
small signal is applied at a frequency corresponding 
to the energy difference between these two, then

ELECTRONIC DESIGN • March 1, 1957
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stimulated radiative transitions will occur, and 
power gain will be realized. In the experiment con
ducted at Bell Laboratories, the energizing fre
quency was 17,500 mc and the signal frequency 
in this case a self-sustained oscillation) was 9,000 

me.
A number of conditions have to be established 

before operation such as that described above can 
ake place. In the first place, a single crystal of a 
.olid-state material having certain specific charac- 
eristics is necessary. A whole group of materials, 
xnown as “ionically bound paramagnetic salts,” ap
pear to be suitable. After a careful survey, gadoli- 
iium ethyl sulphate was selected, although it is 
(•cognized that other compounds might perform as 

well or better for specific applications. Secondly, 
his material has to be diluted with an isomorphous 

diamagnetic substance to separate the gadolinium 
atoms sufficiently to reduce electron spin inter
action. Lanthanum ethyl sulphate was selected, and 
it makes up about 99 per cent of the finished crys-

The crystal was mounted in a waveguide cavity 
having two resonant frequencies, one equal to the 
frequency of oscillation, and one the frequency of 
the energizing source. The sample occupied about 
8 per cent of the cavity volume, and was located 
at the point of maximum magnetic field intensity.

Low temperature operation is used so that power 
saturation of the crystal takes place with a reason
able amount of energizing oscillator power and 
also to increase the population difference between 
the energy levels. The sample and cavity were im
mersed in liquid helium at reduced pressure which 
provides a temperature of 1.2 K.

To produce the necessary separation of the elec
tron spin energy levels, a magnetic field is required. 
A value of 2800 oersteds was employed in the de- 
\ ice built at Bell Laboratories. This magnetic field 
may be altered to change the electron spin energies 
and thus tune the frequency of the stimulated 
radiation. The field must be properly aligned with 
respect to the crystal, and can be provided either 
by a permanent magnet or an electro-magnet.

Equipment employed at the Bell Laboratories in 
1 nonstrating the operation of this new solid state 

di \ ce included a waveguide cavity, with the crys- 
tal in place, immersed in liquid helium. This assem- 
1 was located in the field of a strong electromag-

t.

The 17,500 Mc energizing oscillator signal was 
ght to the cavity through a rectangular wave- 

uide, and the stimulated radiation of 9,000 Mc 
taken away by means of a strip guide mounted 

'de the rectangular waveguide. Measured power 
’put was about 20 pw. Energizing oscillator 
ver, which might be compared to “B+” power 
a conventional amplifier or oscillator, was about 
1 mw to insure saturation of the crystal. Satisfac- 
v operation can be attained with much less 
wer.

Now

2 io 36
VOLTS

[ The*

MODEL MR532-15A
with'-W REGULATION

AMPS IMMEDIATE

DC POWER SUPPLY DELIVERY

' DC Fm**
AC Fuse Pilot Ush» 

AC Input Switch

for Your Laboratory

4’/," Voltmeter (2 7.) 

— 4%" Ammeter (2%)

Voltage Vernier

Voltag« Control

, 5-Way DC Output Terminals 
(DC Terminal «trip aise on 

rear of chassis)

_ DC Range Switch 

DC Output Switch

the most versatile TUBELESS
Regulated and Filtered Power Supply

OTHER STANDARD MChELS 
AVAILABLE:

Ripple on all above models; 1% rms 
6, 12 and 115 V models also avail
able. Write for complete specifica
tions on all models listed above.

VOLTS AMPS REG. MODEL

0-32 25 ±1% M60V

24-32 10 ±¥2% 28-10WX

24-32 30 ±¥2% 28-30WX

5-40 30 ±1% MR 1040A

24-32 100 ±¥2% 100 XA

REMOTE SENSING VERNIER VOLTAGE CONTROL
NO TUBES, MOVING PARTS OR VIBRATING CONTACTS

Specification« . . . .

REGULATION: 5-32V Range: — %% for combined line changes of 105-125VAC and load 
of 0-15A. DC.
2-5V Range: — 2% for combined line changes of 105-125VAC and load changes of 
0-15A. DC.
32-36V Range: — 2% for combined line changes of 110-125VAC and load changes 
of 0-15A. DC.

RIPPLE: 1 % rmi max. @ 36 volts and full load. Increases to 2% @ 2 volts and full load.

AC INPUT: 105 Io 125 volts, 1 phase, 60 cps. (8 amps, Input)

RESPONSE TIME: 0.1 to 0.2 seconds maximum.

DIMENSIONS: 19’/j" wide x 15%" deep x 13%" high with cabinet. (19" wide x 14%" deep 
x 12%" high rack panel construction)

FINISH: Gray Hammertone WEIGHT: Approx. 135 lbs.

Representatives in principal cities throughout the country. 
Wire collect for complete price information.

PERKIN ENGINEERING CORP.
345 KANSAS ST. • El SEGUNDO, CALIF.. Oltpi 17215 ir EAsttatt 2-1375
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NOW! From Baker & Adamson

for Production of Semiconductors !
Acetone

Alcohol, Methyl and Propyl

Bromine

Carbon Tetrachloride

Ether

or otherany of the following
electronic chemicals you may need.

Hydrogen Peroxide, 3% & 30%
FÍNE CHEMICALS

Indium Fluoborate

Toluene

REAGENTS

VISIT US at Booth

combination, cross licensing, infringe-monoi
ment, and domination

Jlìad X 
homicol

purity. Metallic and other unde
sirable impurities are held to lower 
limits than ever before.

Listed here is a group of these ex
tremely high purity chemicals made 
especially for the production of elec
tronic devices—part of B&A’s exten
sive line of electronic grade chemi
cals. Call or write your nearest B&A 
sales office today for information on

Acids
Glacial Acetic

Hydrochloric (Muriatic) 

Hydrofluoric, 48% 

Nitric

Sulfuric

Previous standards of chemical purity 
have been outmoded by the stringent 
quality requirements of the electron
ics industry-especially for chemicals 
used in the production of semicon
ductor devices.

Baker & Adamson, the country’s 
leading producer of extremely high 
purity laboratory and scientific 
chemicals, now meets these demands 
with “electronic grade” chemicals 
that establish a new high in chemical

Baker & Adamson
Electronic Grade Chemicals

kad.o Engineering Show, Coliseum, New York City, March 18-21
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...Drastic reduction of metallic and 
other undesirable impurities

Pocket-Size Television Camera

A pocket-size live television camera has been de
veloped by RCA, Camden, N.J., for military air
borne, mobile and field-closed-circuit TV applica
tion. The miniature TV camera utilizes a new de
sign approach which combines transistor circuitry 
and a new RCA half-inch vidicon camera tube.

Used with an F-1.9 lens, it requires only 10 foot 
candles of scene illumination for clear, good con
trast pictures. A photoelectric iris control auto
matically activates specific camera circuits to com
pensate for changing light levels. This iris control 
enables the camera to accommodate changes in the 
order of 100 to 1 in scene lighting.

GENERAL CHEMICAL DIVISION
ALLIED CHEMICAL AND DYE CORPORATION

40 Rector Street, New York 6, N Y.

Offices. Albany* • Atlanta • Baltimore • Birmingham* • Boston • Bridgeport* • Buffalo* • Charlotte* • Chicago* • Cleveland* • Denver* • Detroit* • Houston* 
Jacksonvdie • Kalamazoo • Los Angeles • Milwaukee • Minneapolis • New York* • Philadelphia* • Pittsburgh* • Providence1' • St. louis* • San Francisco* 
Sei tie • Kennewick and Yakima (\hash.) In Canada: The Nichols Chomical Company, Limited • Montreal* • Toronto* • Vancouver* ^Complete stocks carried here.
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Patent System Study

Dr. Vannevar Bush, retired director at the Camegit 
Institution, has made a study of the U.S. Patent 
System at the request of a congressional subcom
mittee. In his report to Sen. J. C. Mahoney, he out
lines the problems that have arisen out of an 
“archaic system that has failed to keep abreast of 
the times.” He also makes some suggestions as to 
how the patent system may be improved to benefit 
a larger number of people.

Dr. Bush feels that the system has led to a nm 
ber of objectionable effects. Among these are:
■ Strong industrial groups dominating fields 
manufacture. This includes not only a pat- 
statutory term, but often for perpetuity by ac 
improvements.
■ Trivial applications wasting the time of ] ¡ent 
examiners.
■ Invalidations occurring too often became prioi 
inventions have not been considered.
■ No obligations for the holder to bring his inven
tion to use.
■ An inability—both in the courts and the ' atent 
Office—to keep up with the great mass of scientific 
material. This discourages inventors and business
men who might risk capital to manufacture the in
vention.

Among the recommendations for improvement, 
Dr. Bush suggests:
■ Legislation that would determine the extent of



■ Freshly defined criteria to raise the standard of 
invention from trivia to devices worthy of the 
public’s use.
■ A special tribunal, under the Department of Com
merce, for judging patent cases now going to law 
courts. Technical matters would then be evaluated 
by properly qualified persons.
■ Increased funds for facilities and employees.

Atomic Battery—Size of Button

An atomic-powered battery no bigger than a cough 
drop, yet capable of delivering usable power for 
at least five years has been announced by the Wal
ter Kidde Nuclear Laboratories, Inc., Garden City, 
N.Y. The atom-cell uses a radioactive substance 
known as Promethium 147, once considered an 
atomic “waste-product,” as its power source. This 
material was chosen because it produces energy 
over a long period and requires little shielding 
against radiation. The energy output, limited only 
by radioactive decay, decreases at a far slower rate 
than conventional batteries.

A unique characteristic of the cell is its superior 
performance in widely varying temperatures rang
ing from boiling hot to bitter cold. Laboratory tests 
have shown it will actually increase power output 
in extreme cold, even in temperatures as low as 
-200 F.

Promethium 147, emits beta particles which are 
soaked up by a phosphor. The phosphor converts 
the beta particles into “atomic light.” This in turn 
is captured by a photocell which converts the light 
energy into electrical current. Actually the principle 
is the same as using a phosphor to produce light in 
television picture tubes.

Termed as safe to carry as a house key, the min
iature power unit will actually give off less radia
tion than radium dials on modern-day wrist 
watches.

Higher power output can be obtained by enlarg
ing the battery.

SUBMINIATURE 
FILTERS
• for I.F. amplifiers, 

printed circuit use
• temperature 

compensated to .15% 
from —55°C to
+85°C

• for operations above 
1 me

• dimensions: 
13/16" x 2-1/2" x 2" 
high

&
ENCAPSULATED 
TOROIDS
• hermetically sealed
• high Q
• center-mounting 

permits stacking
• complete range of 

sizes and types
• dimensions: 

21/32" X 3/8"

TOM THUMB 
TELEMETERING 
FILTERS
• miniaturized for 

guided missiles
• high temperature 

stability
• designed to withstand 

shock and vibration
• hermetically sealed 

—wt. 1.5 oz.
• dimensions: 45/64" x 

45/64" x 2" high

POSITIVE CHARGE

SIUCOH PHOTOCELL

POSITIVE CHARGE

NEGATIVE CHARGE —

SILICON PHOTOCELL

Atomic Battery with life measured in years.

SECRET OF ATOMIC CELL IS 
PRODUCTION Of ATOMIC LIGHT 
IN HEART OF BATTERY

EXPLODING ATOMS PRODUCE MILLIONS OF 
TINT LIGHT RAYS WHICH ARE SOAX1O UP 
BY SILICON DIOOES ANO TRANSFORMED 
INTO USABLE ELECTRIC CURRENT

WIRE LEAOS OR CONNECTORS

' AOIOACTIVE MATERIAL 
AHO PHOSPHOR---------------

fydjusforoid

r 
SUBMINIATURE 
ADJUSTOROIDS 
• precise continuous 

adjustment of 
Inductance over a 
10% range

• no external control 
current needed

• hermetically sealed 
• low cost—wt. .83 oz. 
• dimensions: 45/64"

x 45/64" x 3/4" high
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you’re all set to roll
•••with a toroid, filter or related network by Burnell.

For Burnell specializes in these components; in manufacturing them and in deliver
ing them on schedule — at competitive prices.

Today Burnell makes toroids, and the filters of which they are the basic components, 
small enough to meet a multitude of new purposes ... in aircraft and guided missiles 
... in receivers, carrier and telemetering systems.

Very likely we already have the answer to your network needs among our extensive 
files. If not, we can swiftly find that answer for you. Try us and see.

CIRCLE 7 ON READER-SERVICE CARD FOR MORE INFORMATION

first in toroids, filters and related networks
Dept. D-37 45 WARBURTON AVENUE, YONKERS 2, N. Y. TELEPHONE: YOnkers 5-6800
PACIFIC DIVISION: 720 MISSION STREET, SOUTH PASADENA, CALIFORNIA TELETYPE: PASADENA 7578.
You or« warmly invited to visit our booth, #2131, on the second floor of the IRE show.



Announcing a new transistor class
The PHILCO Micro

low saturation resistance !

To combine high gain
quency response

HIGH GAIN

LOW SAT N !T V.. E
* Patent Applied For

COLLECTOR VOLT

... world’s First production transistor with 
exceptionally high frequency and high

Alloy Transistor (MAT)

currents with high fre

Visit The Unique Philco 
Transistor Display at IRE 
Show, New York Coli
seum, March 18-21, 
Booth #1410.1412,1414.

This newest development from Philco Transistor Center 
features the characteristic high frequency response obtain
able with extremely precise base width control. Designed 
for low voltage operation, the new MAT transistor is 
especially well suited for high speed applications where 
low saturation resistance (reduced power consumption) 
is necessary.

new MAT transistor employs

CHECK THESE UNEQUALLED FEATURES

• Excellent High Speed Switching characteristics

• Low Saturation Voltage 
(low impedance)

• Excellent high frequency amplification.

• Excellent low-level amplifier over entire 
frequency range from D.C. to Megacycles.

• Exceptionally Long Life 
(hermetically sealed)

• Permits high speed computer design with 
Fewer Stages.

1GH CURRENT-z__________ __________ ______________________________

• Writ» for complot» information and specifications. 
Make Philco your prime source of information 
for high frequency transistor applications.

Computer Flies Copilot

Electronic computing techniques soon 
may come to the aid of “too busy” air
craft pilots according to Admiral Luis 
de Florez, president of the Flight 
Safety Foundation. He emphasized 
before an audience at the Institute of 
the Aeronautical Sciences 25th Anni ? 
Meeting that “safety in flight fro. 
now on is going to be increasingly 
dependent on bringing the ment d 
problems within range of the avi 
pilot and crew.

“With modern electronics and com
puting techniques it is not only pos
sible to combine readings but inte
grate pertinent factors and come in
stantly with answers which now tax 
the pilot’s mind and consume vital 
time which should be allotted to plan
ning and consideration of factors be
yond his control.

“It is furthermore possible to pre
sent the data sensed by instrumenta
tion in a form which can be more 
readily understood and visualized by 
a pilot, again to save time, reduce 
the chances of error, and fatigue.'

PHILCO MICRO-ALLOY 
____TRANSISTOR I___

TYPE T-11M

gallium doped alloy junction for the emitter electrode.
A special short-alloying cycle, combined with precise 

electro-chemical production techniques (pioneered and 
developed at Philco Transistor Center for production of 
SBT), results in the micro-alloy contact for exceptionally 
high injection efficiency. This new process assures higher 
gain, and permits operation at higher current Beta linearity 
is excellent over the entire range of operating currents . . . 
up to 50 milliamperes.

No Solar Furnace Boom

Dr. Peter E. Glaser of Arthur D. Lit
tle Co., Cambridge, Mass., doesn’t 
see a boom in the industrial uses of 
solar furnaces in the near future. “Un
der today’s economic conditions,” he 
says, “it’s cheaper to use conventional 
arc, gas or electrical resistance fur
naces for production work.” The oc
casion for this statement was the un
veiling of Arthur D. Little’s new sol ir 
research furnace, available for im
mediate delivery at about $14,500. 
importance to the electronics indr 
lies in its ability to refine mat* .as 
like silicum without contaminating the 
sample. Other furnaces, says Dr. 
Glaser, can contaminate the product 
being processed. Crystal growing is 
another operation that can be carried 
out with much less complex equip 
ment than required at present. Lit 
tie s solar furnace utilizes a photocel 
control system and a sample moving 
system that allows the furnace to be 
programmed. Constant temperatures 
can be maintained to a higher degree 
of accuracy than with any other type 
of furnace, according to Dr. Glaser.

< CIRCLE 8 ON READER-SERVICE CARD
CIRCLE 9 FOR G.E. SPREAD AD ►

T-1166 MICRO-ALLOY
TRANSISTOR

PNP TYPE
ACTUAL SIZE

LANSDALE TUBE COMPANY DIVISION



If it’s a 4X250B by Amperex...you know it’s

interchangeable
electrically and physically with the 4X150A!

Amperex type 4X2sob as r-f 
POWER AMPLIFIER OR OSCILLATOR

Class C Telegraphy or FM Telephony 
(key down conditions, per tube) 

MAXIMUM RATINGS
DC Plate Voltage 2000 volts
DC Screen Voltage 300 volts
DC Grid Voltage —250 volts
DC Plate Current 250 ma
Plate Dissipation 250 watts
Screen Dissipation 12 watts
t.rid Dissipation.................................  . .................. .... 2 watts

TYPICAL OPERATION
DC Plate Voltage ... 500 1000 1500 2000 volts
DC Screen Voltage .......................... 250 250 250 250 volts
DC Grid Voltage ... —90 —90 —90 —90 volts
DC Plate Current 250 250 250 250 ma
DC Screen Current_______________ 45 35 30 25 ma
DC Grid Current______ ___________ 32 28 28 27 ma
Peak RF Grid Voltage (approx.)_. 118 116 116 115 volts
Driving Power . 3.6 3.2 3.2 2.8 watts
Plate Power Input _ 125 250 375 500 watts
Plate Power Output ...... . ..... .. _ 85 195 300 410 watts

The 4X250B has numerous applications as a replacement, in exist
ing circuits, for the 4X150A, where longer life and additional plate 
dissipation up to 500 Mc are required. It is therefore imperative 
that the brand of 4X250B you choose be an exact plug-in replace
ment for the 4X150A — meaning the identical base, identical 
dimensions, identical electrode inductances and identical inter
electrode capacitances. With the AMPEREX 4X250B you can be 
certain of getting just that — total electrical and physical 
interchangeabilityI

OmPEREX

Write for Detailed Data Sheets

Amperex electronic corp.
230 Duffy Avenue, Hicksville, Long Island, N.Y.

In Canada: Rogers Electronic Tubes and Components 
11-19 Brentdiffe Road, leaside, Toronto 17, Ont.

CIRCLE 547 ON READER-SERVICE CARD FOR MORE INFORMATION
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GENERAL ELECTRIC VITREOUS-ENAMELED RESISTORS are 
available in both fixed and adjustable types. Most re
quirements can be met with immediate shipment from 
stock. Additional units with a wide variety of mounting 
arrangements are available for special applications.



vitreous
enameled
resistors

NEW

ELECTRIC

• Elimination of 
• Special enamel 
• Wire junctions

“hot-spots” reduces resistor burnouts 
coating is moisture and acid resistant 
are silver brazed for positive connection

'ress Is Our Most Important Produci

General Electric presents a new line of enameled resistors 
designed for dependable, long-lasting service. These new 
resistors—rated from 5 to 218 watts—are ideal for both 
industrial and electronic applications.

Maximum equipment-performance and long resistor life 
are assured with G.E.’s new line of resistors because:
• Low-temperature-coefficient wire means stable operation.

RELIABLE PERFORMANCE 
THROUGH PRECISION MANUFACTURING

To aid you in selecting the right resistors for your 
specific applications, General Electric’s new easy-to-use 
resistor catalog puts complete information on performance, 
ratings, dimensions, mounting arrangements, and ordering 
instructions right at your fingertips.

For complete information on General Electric’s new 
enameled resistors, contact your nearest General Electric 
Apparatus Sales Office. For your copy of the new G-E 
resistor catalog, GEA-6592, write Section 784-5, General 
Electric Company, Schenectady, N.Y.
Industry Control Department, Roanoke, Virginia



VARIABLE 
CAPACITORS

“BFC" butterfly-type ca
pacitor with isolated 
rotor, very low minimum 
capacity and low induct
ance. For VHF applica
tions as series capacitor 
with no rotor connection.

"MAC" Low minimum ca
pacity and very low in
ductance. Ideal for VHF- 
UHF applications. De
signed for use in minia
turization. Also available 
as butterfly type 
“MACBF".

“APC" A compact, high 
quality air dielectric trim
mer. Extremely high re
sistance to temperature 
changes, moisture and 
vibration.

“MAPC" A scaled down 
version of the “APC". De
signed to fill the needs 
of miniaturization. Suit
able for VHF use.

“HF" A high frequency 
design featuring extra 
long sleeve bearing and 
positive contact nicke'- 
plated phosphor bronze 
wiper. Also available as 
a dual unit.

“HFA" Similar to “HF" 
model, but with larger air 
gaps for higher break
down ratings. Used for 
high-frequency, low- 
power transmitting. Also 
available os dual unit.

“MC" Designed for maxi
mum versatility in mount
ings, connections and ca
pacity characteristics. 
Rotor stop permits 180° 
clockwise rotation with 
increasing capacity. Also 
available as dual unit.

“RMC" Similar to “MC-S" 
but featuring extra rigid 
design. Heavy frame of 
riluminum tie rods and 
end plates.

“NZ" Compact transmit
ting neutralizing capaci
tor designed for easy and 
accurate adjustment. Long 
leakage paths to ground 
from both rotor and 
stator.

*’VU" Permits use of 
“lumped constant" cir
cuits up to 500 MC. Two 
sections in series elimi
nate rotor wiper. Pyrex 
glass ball bearings elimi
nate noise from usdal 
metal-to-metal bearings.

MAMMA®»®
For commercial, military and industrial applications, 
you just can’t beat Hammarlund Variable Capacitors for 
uniformly high quality design, materials and workmanship. 
The capacitors illustrated here are just a small representative 
portion of the complete Hammarlund line. In addition to stock 
designs, Hammarlund offers you unparalleled variable capacitor 
know-how in development, design and production. 
Whatever your needs, when it comes to special or standard 
variable capacitors, naturally, come to Hammarlund.

# Send for your copy of Bulletin E 756 HAMMARLUND MANUFACTURING COMPANY, INC.
460 West 34th Street, New York 1, N.Y.

CIRCLE 548 ON READER-SERVICE CARD FOR MORE INFORMATION

10D ELECTRONIC DESIGN • March 1, 1957



servicemen

many

AVCO

cuti tn

EXECUTIVE OFFICES 
30 ROCKEFELLER PLAZA 

NEW YORK 20, N Y

over 312,000 messages to 
overseas since 1949.

At times she has sent

GENERAL OFFICES AND PLANT 
CLIFTON BOULEVARD, 

CLIFTON, NEW JERSEY

SUPRAMICA* 555
ceramoplastic insulation

‘SUPRAMICA it a registered trude mark of the 
MYCALEX CORPORATION OF AMERICA.
555 and SYNTHAMICA are trade-marks of the
SYNTHETIC MICA CORPORATION

Be sure Io see us at booth 2221-23 
4307 March IRE Show.

10,000 messages per month. Her long
est stretch of operating without miss
ing a schedule was 1,825 days—5 years 
without taking a vacation or a single 
day off. Her daily operating starts at 
6:30 a.m. and closes down at 8:00 p.m. 
Congratulations to Mrs. Mary D. 
Burke, W3CUL.

ELECTRONIC DESIGN • March 1, 1957

Woman Wins “Ham” Award

Mrs. Mary D. Burke, a 45-year old 
housewife from Morton, Pa., has been 
announced the winner of General 
Electric’s Fifth Annual Edison Radio 
Amateur award. Mrs. Burke has sent

World's largest manufacturer of qiass-bonded mica and ceramoplastic products 

CIRCLE 10 ON READER-SERVICE CARD FOR MORE INFORMATION

Semiconductor Research

An advanced semiconductor labora
tory, to bridge the gap between basic 
research and semiconductor product 
engineering, has been established by 
General Electric Co., Syracuse, N.Y.

Dr. Sullivan, manager of the new 
laboratory, said that investigations 
will be conducted to find methods of 
producing more nearly perfect crystals 

germanium and silicon as well as 
"termetallic compounds. In addition.

arch will be conducted on devel- 
1 i g new techniques for placing se
lected impurities into the pure ma
terials to obtain alloys with desired 
semiconductor characteristics.

New methods for measuring the 
physical characteristics of pure semi- 
onductors and alloys will also be in
estigated and developed.

CIRCLE 9 FOR G.E. SPREAD AD

Radiation, Research and 
Development

First privately owned Cobalt-60 
source of radiation in the New York 
area is now available to the industry 
on a regular service basis, for com
mercial research and development.

The center operated by Radiation 
Applications Inc. will use the source 
for experimentation and processing 
products by irradiation. The service 
will be offered to both private com
panies and government agencies on a 
contract basis. Experimental research 
development projects will also be per
formed directly by the R.A.I. Tech
nical Staff.

SALES OFFICES: 
CHICAGO - DAYTON 

LOS ANGELES - MIAMI 

WASHINGTON

Ceramepiastic’s dimensional stability maintains 
quency under extreme conditions to ±6 kc at 41 
without crystals . . . doubles channel capacity.
In one version of the Signal Corps’ New Vehii 
Receiver R-745 ( )/VRC is an advanced tuning 
that eliminates the requirement for many cor 
tional crystals and their accompanying spur 
heterodyning problems. Designed for “automa 
assembly by the AVCO Manufacturing Corpora 
Crosley Division, this extremely stable tuner uti 
a unique continuously tunable oscillator circuit, 
sisting of silver ribbon, precision-molded in a 
of SUPRAMICA 555 ceramoplastic. The total di 
sional stability of the insulation reduces the 
ceiver’s frequency drift to only .015% (32.5-57 5 
over a temperature range from —55° C to 4-7! 
This, in effect, doubles the number of usable c 
nels on the equipment's allotted frequency by 
mitting 50 kc adjacent channel operation.

Crosley engineers conducted extensive tests bt 
specifying SUPRAMICA 555 ceramoplastic and f< 
that no other insulating material pan 
all the properties required: mass reproducibility 
negligible variations, extremely low electrical 
dependable high temperature operation, insignifi 
moisture absorption, high dielectric strength 
total dimensional stability.

This is just one of thousands of SUPRAMICA cer 
plastic products, produced by MYCALEX CORP 
TION OF AMERICA for leading manufacturers, 
special formulation of SUPRAMICA . . . high qu 
electrical glass - - bonded with SYNTHAMICA,’ syntl 
mica ... can help solve many of your design j 
lems. Send for full technical information.



New General Electric molded PVZ* paper tubular capacitors 
are moderately priced, operate from - 55 C to +125 C
Now available for electronic designers is a 
new line of General Electric molded PVZ 
paper tubular capacitors —at moderate prices 
—for exacting applications in computers, 
missiles, telephone equipment, and other 
high-grade military and commercial elec
tronic equipment.

Priced at less than half the cost of com
parable metal-clad tubular capacitors, they 
offer characteristics similar to “K” of MIL- 
C-25A, and operate from — 55 C to +125 C 
without voltage derating. They are designed 

12
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for a minimum of one year’s life at rated 
voltage and 125 C operation.

Completely solid after molding, the unit 
has excellent shock, vibration and moisture
resistance properties because of the high 
grade case material and controlled molding 
technique used. The paper tubular capacitor 
is impregnated with a high temperature 
organic material which is polymerized into 
a solid resin. The solid capacitor rolls are in 
a mineral-filled phenolic plastic case.

In this new line, General Electric PVZ

TYPICAL PERFORMANCE CURVES for PVZ capac
itors, designed for a minimum of one year’s life at 
125C operation, rated voltage.

HIGH LEAD BEND STRENGTH. Capacitors withstand 
1 -lb vertical pull test, moving unit 90°, then 180° op
posite way, then back 90° to original vertical position.

capacitors are available in 100, 200, 300, and 
400 volt ratings. Microfarad ratings are, 
respectively: .00047 to .15 uf at 100 V; 
.00047 to .1 uf at 200 V; .00047 to .068 uf 
at 300 V; and .00047 to .022 uf at 400 V. 
Capacitance ratings are available with 
±20%, ±10%, and ±5% tolerances. To 
cover the various ratings, nine different 
sizes are offered, ranging from .175 inch 
diameter by y^ inch long to .375 inch diam
eter by 1A inch long.

For more details, check Bulletin GET-2671. 
*Trade-mark of General Electric Co.

TESTING TRANSISTORS in electronic equipment is 
one of many uses for the versatile M2 leak detector, 
shown in background.

New leak detector can spot 
leak rate of one cubic inch 
of air over 5000-year span
The ultimate in leak sensitivity is now 
offered by the new General Electric Mass 
Spectrometer Leak Detector. It can detect 
a leak rate of IxlO-io standard cc of air per 
second. At this rate it would take 5000 years 
for a thimbleful of gas to escape.

Among the many applications for this 
versatile aid in locating leaks in vacuum and 
pressure systems—to prove equipment relia
bility—are the testing of transistors, Kly
stron tubes, hermetic sealing of components 
capacitors, and TV tubes.

Designed for greater reliability and ease 
of maintenance, the new leak detector makes 
extensive use of plug-in components—mini
mizing downtime. For example, the complete 
spectrometer tube is a single unit that is 

easily and quickly removed for repair or 
replacement. All electronics are mounted on 
three easily removed, plug-in type chassis, 

according to basic functions.

Unit’s simplicity of operation is such that 
nontechnical personnel can operate it suc
cessfully. See Bulletin GEC-336B.



GENERAL ELECTRIC COMPONENTS 

FOR ELECTRONIC MANUFACTURERS

Hermetically sealed germanium and silicon 
rectifiers now in cooling “packages.”

General Electric hermetically sealed ger
manium and silicon rectifiers are now avail
able in carefully engineered, “cooling pack
ages,” either air-cooled or water-cooled de
signs. This eliminates the need for costly, 
time-consuming engineering on your part, 

i nd provides more efficient rectifier operation. 
General Electric’s 30,000 kilowatts of field 
experience with germanium rectifier instal
lations brings you these two important 
features:

1. These assemblies are furnished with 
matched electrical characteristics so that 
paralleling reactors or multiple transformer 
secondaries is not required when it is neces
sary to operate cells in parallel.

2. Better protection against atmos
pheric conditions is provided by a true

hermetic seal which increases cell uniformity, 
permits a longer life expectancy, and main
tains high rectifier efficiency throughout its 

life.
Where size and weight requirements are 

particularly important, General Electric 
packaged germanium and silicon rectifiers 
have broad application in efficient, low-cost 
power conversion equipment. Included 
among their advantages over other types of 
metallic rectifiers are increased efficiencies— 
up to 95%—less heat to be dissipated; 
exceptionally small size and light weight per 
watt output, meaning smaller units; excel
lent voltage regulation; and no aging indi
cated after five years of operation.

For data on G-E germanium rectifiers, 
check Bulletins GEA-5773C and GEA-6375..

TYPE ARR-2

ACTUAL SIZE OF G-E germanium and silicon rectifier cell, hermetically sealed in ceramic housing, is shown 
n side view (left) and cutaway (right).

AIR-COOLED type in new “sunburst” fin design 
provides efficient cooling by conducting heat away 
from both sides of cell.

WATER-COOLED assembly is mounted on hollow 
bus bar which serves as conductor for both water 
and current, providing compact, efficient design.

TYPE ARR-3

Dependable starting relays eliminate need for 
voltage adjustments, special mounting brackets
For such applications as starting single-phase 
motors, particularly where adverse atmos
pheric conditions exist, General Electric 
offers two starting relays that are inexpen
sive, quiet in operation, and easily wired. 
Both are ‘ especially useful where adverse 
atmospheric conditions exist, or where there 
is a need for remote control which can be 
built into an explosion-proof case.
Type ARR-2 current-type accelerating relay, 

silver-dollar sized, is designed for more than 
1,000,000 operations because there are no 
pivots to wear out, and sturdy plastic case 
encloses all moving parts. Contact pressure 
and action are always dependably the same 

regardless of line-voltage or motor-per
formance variations—because contact tips 
are independent of solenoid plunger.

Easily mounted from any direction, relay 
eliminates need for special mounting

brackets. Readily accessible terminals, avail
able in push-on, screw or lead-type, speed 
wiring. At 115 volts, relay will make and 
break 15 amperes; at 230 volts, 7}^ amperes. 
See Handbook Sheet 3286, Page 23.

Type ARR-3 voltage-type relay, requiring 
no customer adjustments, is accurately cali
brated at the factory to pick up at a voltage 
predetermined by the specific application. 
Repetitive accuracy is high—change in cali
bration is less than 5% after 500,000 opera
tions. Molded cover helps protect against 
dust and water. Relay mounts in any position 
and adapts to many mounting brackets. 
Terminals, including two available spares, 
are easily accessible. For ratings up through 
5 hp, relay at 115 volts will break 50 
amperes; at 230 volts, 35 amperes. See 
Handbook Sheet 3286, Page 29.

GENERAL ELECTRIC COMPANY, APPARATUS SALES DIVISION, SECTION A667-36, 
SCHENECTADY 5, NEW YORK

Please tend me the following: 
\ for reference only X for planning an immediate project

□ 
□

GEA-6375 Liquid cooled germanium rectifiers 
GEA-5773C Air cooled germanium rectifier* 
GET-2671 Molded tubular capacitors

□ 
□

GEC-336B Leak detector 
HB-3286, P. 23 ARR-2 relay 
HB-3286, P. 29 ARR-3 relay.

For information on other products, contact your nearest G-E Apparatus Sales Office.

NAME

COMPANY

CITY

CIRCLE 11 ON READER-SERVICE CARD FOR MORE INFORMATION 

\electronic design • March 1, 1957



| Giant Solar Furnace

A giant solar furnace, capable of con
centrating the sun’s rays to produce 
temperatures as hot as those of an 
atomic explosion, will be erected at 
the Quartermaster Research and De
velopment Center, Natick, Mass., ac
cording to an announcement by the 
U.S. Army from Washington.

The Army explained that the fur
nace will collect the sun’s rays with 
a huge flat mirror about 40 ft long 
and 36 ft wide. The mirror will re
flect the rays 96 ft to a concentrating 
apparatus consisting of 180 curved 
mirrors, each 23-1/2 in. in diameter.

The furnace, the Army added, will 
be used to test materials designed to 
protect soldiers against the heat of 
nuclear and other weapons. Con ven - 
tional heat sources do not produce 
sufficient temperatures to simulate 

■ atomic explosions. Rays of the sun 
I ultimately will be concentrated in a 

small test chamber 4 in. wide in the 
| proposed furnace.

Evaluating New Weapons Systems 
Dr. Courtland D. Perkins, USAF Chief I 

Scientist, emphasized the qualifica- I 
tions necessary for an evaluation team I 
studying new weapon systems at a I

• recent meeting of the Institute of I 
Aeronautical Sciences. He said they I 
“must not only be competent to com- I 
pare the technical qualifications of the I

| new weapon systems but also must I 
evaluate their impact on the nation’s I 
economy as well as the political impli- I 
cations developing from their use.”

In his comments directed to the 
scientist, Dr. Perkins said, “An in- 

• creased effort must be made to find 
’ simpler and more ingenious solutions 
. to missile problems. We seem to solve 
I many of our military problems with 
J too heavy a reliance on dollars and 
1 manpower. I feel that our scientific 
1 community has many times led the 
5 way towards these complexities. I feel 
I that if we paid more attention to re- | 
' ducing problems to their simplest 
form, we could go a long way toward 
solving not only our money problems 
but our technical manpower shortages 
at the same time.”

CIRCLE 12 ON READER-SERVICE CARD >

40? •

Transistorized low noise 
pre amplifier. Gam of 10 
Battery operated. Self-contained 
Size 4 ‘ x 3y2" x 4%". Frequency 
response: 0.15 cps to 10 kc.

Sparkling new ideas materialize in the 

DuMont 400 Series. These 6 new instruments 
are current models, ready right now. See and 

operate these instruments at the New York 

LR.E. Show. Or ask for a demonstration at 
your convenience. Write for complete details.

*

A



readv now^

TYPE

J404

Jitter-free, hard tube 
circuitry pulse generator. 
Pulse repetition rates 
up to 100,000 pps.

TYPE

405

TYPE

410

High gam DC amplifier with 
7 millimicrosecond rise time. 
High duty cycle calibrated sweeps 
24 KV accelerating potential.* Building 
Block construction allows choice 
of performance characteristics.

^•in# 
■

WARRANTY
Every instrument in the DuMont 400 Series 

carries a five-year guarantee.

*

AC DC VTVM Dual and 
differential input. 0.1 
volt full scale AC or DC. 
121 megohm resistance on 
DC. AC performance to UHF.
Storage compartment for probes.

duMont

Magnetic Device Prevents Scale and 
Corrosion

A Belgium scientist has invented a 
device that prevents scale and cor
rosion in piping and industrial equip
ment. This new device passes water 
and other fluids through concentrated 
magnetic fields. The magnetic field 
induces a physical change in the in- 
crustating salts which form scale with 
the result that their crystaline struc
ture is altered and they become essen
tially amorphous, losing the ability to

I adhere as scale to piping and process- 
I ing equipment.

The fluid conditioner is made in 
I Belgium and distributed in this coun- 
I try by Cepi-American, Inc., Oak 
I Park, Ill. In addition to preventing 

the formation of scale, the treated
I water will cause many old deposits to 
I disintegrate. It is a compact, low-cost 
I unit in contrast to expensive systems 
I now used.

I Two-Way Radio Promotion

I Representatives of the nation’s major 
I two-way radio user-organizations met 
I with leading equipment manufac- 
I turers recently at the Statler Hotel, 
I Washington, D. C., to discuss ways 
I and means of assisting the Federal 
I Communications Commission to im- 
I plement a more widespread use of 
I mobile radio. Section Chairman 
I Myron E. Whitney, of Motorola. 
I Inc. offered several reasons which 
I prompted the formation of the 
I RETMA educational program for land 
I mobile radio.
I “The FCC has capable leadership,” 
I according to Whitney, “but does not 
I have adequate manpower to do the 
I necessary job. The Commission is still 
I driving a ‘Model T. The FCC is keep- 
I ing pace with the growth in the use of 
I two-way radio just the way a ‘Model 
I 1 ’ would keep up with today’s modern 
I cars on a super highway.”
I The conferees were called upon to , 
I develop, mutually, a plan whereby a
I proper educational program could be
I aimed at the regulators of communica-
I tions, legislators in Congress, manu- 
I facturers of two-way radio and the
I users of such equipment, in order to
I remove impediments of the growth of
I two-way radio.
I < CIRCLE 12 ON READER-SERVXE CARD

Technical Products Division, Allen B. DuMont Laboratories, Inc., 760 Bloomfield Ave., Clifton, N. J., U S A



Washington Report

Herbert H. Rosen
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0.000 Mobile Radio Girds For FCC Battle

Beginning April 1, a parade of witnesses will appear

Weston ruggedized In
struments are approved 
inall sizes—1 Vs *, 2’/> *, 
3’/a*, 4 %*.

ey si 
the 1

ock a^orbing springs, shown greatly enlarged 
pt, provide a second line of defense 
‘shock damage in Weston ruggedized 

leters. While the entire instrument movement
:r»ed on an effective overall shock mount of 
kiilly formulated rubber, these tiny shock absorbers, 
kitted in back of each jewel bearing, provide 
ible protection at the critical points. The spring- 
:ked jewel in ruggedized instruments is another

Bi , Weston FIRST . . . one which assures continuous, 
dependable service wherever panel meters are subject

WEST

WESTON

your

N

■W severe impact, vibration or shock.

EXPANDED FACILITIES NOW 
RUGGEDIZED PANEL METERS 
AVAILABLE FOR MOST NEEDS .

‘ TYPES AND SIZES FROM STOCK, 
nearest Weston representative, or 
Electrical Instrument Corp., Newark

PANEL INSTRUMENTS

CIRCLE 13 ON READER-SERVICE CARD FOR MORE INFORMATION

before the Commissioners of the FCC to present 
their positions on the allocation of frequencies 
above 890 me. So far, more than 150 responses to a 
request for comments have flooded the FCC offices. 
Some have only stated their position on service allo
cations, while others have asked to be allowed to 
present their case in person.

The main issue of the battle is the use of fre
quencies above 890 me for common carrier, private 
point-to-point systems, and research.

The lines are rather well drawn. Western Union 
for investment reasons, opposes any change in the 
frequencies now allocated to the common carrier 
TV broadcasters, on the other hand, argue for 
greater freedom in the use of private point-to-point 
communications systems. TV stations depend heav
ily on microwave links between towns, and fre
quencies above 890 are the only ones available for 
expansion. Besides, the broadcasters claim, common 
carrier systems cost too much.

While the FCC is sifting the briefs and setting up 
a schedule for next month, RETMA has offered its 
information services to the users of mobile radio. 
The goal, simply, is to make people as aware of 1 
as appreciative of mobile radio as they are of < er 
forms of radio communications. It’s an amb jus 
program designed to supply raw data to th< sers 
for their own implementation.

From the manufacturers, Motorola for < imple, 
come the recommendations that 890 to J60 me 
should be reserved for landmobile use. Provisions 
should be made for tropospheric scatter commu
nications above 890. Sarkes Tarzian asks permi1'- 
sion to conduct equipment experiments (for T\ 
links) in the 1115 to 1200-mc region. Raytheon asks 
that marine navigation and anticollision instru
mentation be allowed to go above 30 km. Ai d 
AT&T reports that they have point-to-point s\ 
terns operating in the 3700 to 4200-mc band, i 
addition to field trials at higher frequencies, AT« 
T, along with some other manufacturers, feels tha‘ 
it would be impractical to set standards for all type 
of microwave services. Naturally, there are other? 
who feel that standards should be established soon 
by the FCC.
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PETTI-SELRADIO

vacuum process

Estimated life 100,000 hours

along with more reliablemid lie achieved Lower forward voltage drop

Suitable for high temperature applications

600

500

400

105

100
300

200

10000 2 DODO5000HOURS 15000
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Developed by the famous Siemens Organization of West Germany 
and now manufactured by Radio Receptor Co. in the U. S.A.

HCD PETTI-SEL
Rectifiers

Far smaller in size than other rectifiers of the same current ratings, the new 
Radio Receptor HCD Petti-Sel units are manufactured under laboratory con
trolled conditions with fully automatic machinery, assuring new standards of 
product uniformity.

Field experience extending over several years with these rectifiers indicates 
an estimated life of 100,000 hours. This is largely attributable to the special 
process requiring no artificial barrier layer. Low forward voltage drop and low 
aging rate make the new Petti-Sel Rectifiers applicable to magnetic amplifiers 
and other control applications.

Other American 
rectifiers i 

now available

TYPICAL FORWARD 
CHARACTERISTICS

Watch fur further announcements of unique development" 
on these history-making rectifiers. If you would like oui new 
bulletin as soon as it is available, write today to Section D-3R.

Now... an aaomplishmenl so far reaching it will 
change the sights of all rectifier users

detection, a good portion of immediate problem 
huld be licked. At least an interim condition 
Lould exist that would allow a more thorough 
kudy of the competitive systems now proposed. 
However, both the FCC and an association of air- 
pnes have tentatively agreed that conventional am 
Lnsmission is passe. Rules and plans are pending 
pt provide for the replacement of am by single 
ideband. Most people want the change to be grad- 
lal—on an interim basis that won’t cost a lot of 
honey at one time. With four or five opposing sys- 
bms, the situation is becoming very cloudy.

The final proof and resolution of the controversy 
Fill not be found in a meeting of engineers. Rather 
Ie best proof will be found in experiments that are 
lesigned to compare the systems with each other in 
In unbiased manner. Within the next few months. 
I is expected that the Air Force and the manufac- 
fcrers will be conducting some of these experi- 
fcents. GE, in fact, has expressed a willingness to 
per synchronous detection adapters to any user of 
labile airlines radio who wishes to experiment. 
|lotor> a expects to have SSB modulator units 
pd' r the military some time this year.

ers
ion

* High Current Density

Industrial type 
SELENIUM RECTIFIERS

Much smaller cell sizes than conventional 
units of the same ratings

0 0.5 1.0
FORWARD VOLTAGE (A.C RMS)

Semiconductor Division
RADIO RECEPTOR COMPANY, INC

Radio and Electronic Products Since 1922
240 Wythe Avenue, Brooklyn 11, N. Y • EVergreen 8-6000

Radis Receptor Fruaucts'for industry and Bovornment: Selenium Rectifiers • Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses • Communications, Radar & Navigation Equipment

ng*e Sideband Still a Controversy

As a result of an all-day meeting in Washington 
jce itly, there is a better understanding of the 
ngle sideband issue, but the manufacturers and 
sets of mobile and aircraft communications are no 
lost r to a solution. The issue was thought to center 
rou d single sideband transmission versus General 
Hec ic’s synchronous detection technique. How
ler. the meeting, sponsored by the Airlines Elec
onic Engineering Committee of Aeronautical 
Lbo aired single sideband with suppressed car
er. ngle sideband with no carrier, and a compat- 

hle st stem fostered by Leonard R. Kahn.
A panel composed of proponents of four or five 

Ltems presented cases for their particular choice, 
he discussion was then thrown open to the floor 
I . . and the dyke sprung a leak. Major concern 
|f the users of mobile radio—and as a consequence, 
L manufacturers of the equipment—is the scarcity 
L frequencies in the available spectrum. This fact 
llone is the overriding influence in all discussions 
I . and in all decisions that will have to be 
leached before long. However, there appears to be 
I growing sentiment that perhaps what is really 
Deeded is greater stability in the receiver. If that

TYPICAL AGING 
CHARACTERISTIC

Cell size 4" x 4", single 
phase bridge (4-5-FB) oper
ated at 130 volts AC input, 
8 amperes DC output cur
rent, resistive load, 35° C 
ambient temperature.

RECEPTOR’S 
improved new

fissile terpretation

" directive deliniating areas of missile responsi
bly does not appear to curtail present and pro- 
osed R & D programs forecast for the future. From 
“ indications there will be renewed interest in the 
evelopment of new missiles, anti-missile missiles, 

greater automaticity in flight operations and 
totr d.



Letters to the Editor

n FOR KB HIM!

SUPERSONIC LOCKHEED X-7, shown with Marquardt power
plant installed, was recently revealed as a stratospheric test-bed for 
powerful new engines under test for U.S.A.F. missiles. The needle
nose X-7, which is launched from a B-29, is parachute recovered after 
each flight so that it may be flown again. Rheem power amplifiers 
form a part of the electronic control system of the X-7.

ANODIZED COLOR CODING has been applied to the 1957 
line of Rheem plug-in products including the power amplifiers, 
power supplies and voltage regulators. This identification in
creases the user’s production line and maintenance efficiency.

Now it can be told.
Three more top airforce weapons depend up
on Rheem amplifiers and power supplies to 
provide dependability in a minute package 
Here is electronics engineering at its best., 
a complete line of packaged components pro
duced for individual or combined use in the 
rugged environmental conditions common to 
modern weapons system applications. 
Rheem's new electronic plant, with seasoned, 
experienced engineering and production per
sonnel, is equipped to handle your individual 
requirements for off-the-shelf or special pur
pose electronic components.

Missile Control Suggestion

Dear Sir:
A number of radio control systems 

are in use for controlling types of 
guided missiles over limited ranges for 
flight test purposes. These systems 
vary in complexity in accordance with 
the degree1 and type of control re
quired. All suffer from one or more de
fects such as lack of ranges, poor an
tenna radiation patterns, poor reliabil
ity and excessive complexity. I would 
like to point out a simpler approach 
to the problem.

I propose that a telemetering sys
tem be used in reverse! The operating 
frequency should be in the 40 to 400 
mc range which will permit simple an
tennas, excellent antenna radiation 
patterns and long range control. Two 
telemetering systems would be em
ployed, one from the missile to ground 
for flight test measurements, and the 
second, on a different frequency from 
the ground to the missile for control 
purposes.

A compact fm/fm receiver, such as 
I he Land-Air Subminiature Airborne 
Receiver Model 127, would be in
stalled in the airborne \ehicle. This 
receiver weighs less than 6 pounds 
and can be mounted in various ways 
of close coupling. It is constructed in 
units which can be packaged together 
or placed in voids left by other instru
ments or airframe. The three units— 
r-f section, i-f section, and power sup
ply, can be mounted in any one plane.

CIRCLE 96 ON READER-SERVICE CARD >



RHEEM MANUFACTURING COMPANY

New Verb City, Marek 18 thra 21rt.

LOCKHEED’S F-104, prototype Star
fighter, climbs on razor blade wings to 
the upper stratosphere at ground speed 
equaling its speed in straight and level 
flight. The ship is described by Hall L. 
Hibbard, Engineering Vice President 
of Lockheed, as “a masterpiece of sim
plification.” Rheem light weight, small 
space, amplifier components play an im
portant role in this simplification.

return your 

renewal card today. 
< CIRCLE 96 ON READER-SERVICE CARD

Don't miss an issue 

of ELECTRONIC DESIGNELECTRONICS LABORATORY
7777 INDUSTRY AVENUE • RIVERA, CALIFORNIA

Apologies

On page 6 (line 25) of the December 
1st issue the company name Avion was 
incorrectly called Avien. Our apolo
gies to the Avion Division, ACF In
dustries, Inc.

A NORTHROP SNARK, inter
continental guided missile, roars 
from its launching cradle at a 
Ú.S.A.F. base to begin a long range 
test flight over the Atlantic ocean. 
The Snark, which couples inter-con
tinental range with the ability to 
carry a first priority warhead, uti
lizes Rheem amplifiers for a share of 
the telemetering chores.

See RHEEM booth No. 2811 I.R.E. Show, Cell

If a power source is available in the 
missile, the receiver power supply 
can be omitted.

All receiver units are approximately 
1 in. wide x 3 in. high x 9 in. long. Up 
to 16 subcarrier oscillator discrimina
tor would be installed in the vehicle. 
The discriminator outputs can either 
actuate a relay for on-off functions, or 
the output can be used with a simple 
d-c null balancing servo system for 
proportional control. The complexity 
of the servo system will depend on the 
accuracy and drive power required, 
but it can be simple. More sophisti
cated circuits can use a commutator 
on one channel so that many more on- 
off functions can be achieved.

Frequency drift of subcarrier oscil
lators (at the ground station) can eas
ily be controlled; and airborne dis
criminator drift should be of little 
consequence. Telemeter signals from 
the vehicle could be used to double 
check the proportional control posi
tions.

The major problem today would be 
to subminiaturize the present ground 
station equipment, such as discrimina
tor, for airborne use. This program 
should not be excessively expensive, 
as much work has already gone into 
subminiaturization methods.

Edwin N. Kaufman 
6201 Jumilla Avenue 
Woodland Hills, Calif.

► Mr. Kaufman has an interesting 
idea here. Although this is a very “sen
sitive” subject for discussion, we 
would welcome reader’s comments on 
his suggestion.



Engineering Shortage?

examination of the engineering shortclear,
age is necessary.

Could you handle their responsibilities?

Where would you like to work for IBM?

DATA PROCESSING TIME EQUIPMENT
CIRCLE 566 ON READER-SERVICE CARD FOR MORE INFORMATION

INTERNATIONAL 
BUSINESS MACHINES
CORPORATION

Photo and magnetic device 
memor}'
Semi-conductor rest arch, deveL 
■ ■pment, and manufacturing 
Manufacturing process control 
Computer systems testing 
Test equipment design

B» sure to visit th* 
IBM booth at the 

I. R. E Show, 
March 18 through 21

Computer systems planning
Numerical analysis and 
programming
Electronic circuit design and 
packaging
Electrostatic phenomena
Real time systems engineering

IBM GROWTH promoted these men

ELECTRONIC DESIGN • March 1, 1957

Jobs like these continually open up at IBM —due to 
rapid expansion. If you are an engineer or scientist— 
or have equivalent experience—you may be qualified 
for such aposition. Innumerable opportunities exist in:

Dear Sir:
There has been much writing on the seemingly 

crucial issue of a shortage of engineering personnel
In order that the whole of the issue be made

IBM plants and laboratories 
are located in:
Endicott, Kingston, Now York 

City, Owego, Poughkeepsie, 
N. Y.; San Jose, Calif.; Wash- । 
ington, D. C.; Greencastle, Ind 
Lexington, Ky.; Rochester, 
Minn.; Shorman, Texas. Branch 
offices in 189 cities through
out the U.S.A.

PRODUCT DEVELOPMENT ENGINEER: Before his recent promotion, 
this man was a member of a small engineering “team” (two 
M.E.’s, an E.E. and a model maker) in IBM’s Poughkeepsie 
plant. His specific project entailed the creation of the “ultimate 
package in printed circuitry.” His group “brainstormed” the 
project in continual sessions, putting the results in model form 
Then the group would try to “tear the idea to shreds” m order 
to create something even better.

PRODUCT CONTROL ENGINEER: Promoted recently, this man form
erly worked at IBM’s Poughkeepsie manufacturing facilities. 
His job was to design information systems to insure a smooth 

flow of work through the plant. “It takes creative engineering 
ability to design these systems,’ he’ll tell you, “and administra
tive ability to ‘sell’ a system to higher management and make 
it stick. If you possess this rare combination of abilities, this is 
the job for you!”

► We are firmly convinced that better use can bt 
made of our technical manpower—and we h«m 
often said so in our editorials. However, this is onh 
a stop-gap measure, and some intelligent long range 
actions have to be taken. This is especially trw as 
we see our technology constantly getting more and 
more complex.

The company that misuses its engineers in ¡a 
manner referred to by Mr. Goudy is cutting its own 
throat. If it is “stockpiling” engineers, it is cutting 
the Industry’s throat as well as its own.

shortage of engineers that varies in popular esti
mates from 40,000 to 60,000 in number. This ap
parently means that there are a like number 4 
positions available into which graduate engineers 
can be absorbed. Today, a graduate engineer is 
one who has been exposed to at least 4 years of 
college education, most of which is of a technical 
nature, while others attend schools where the 4-12 
to 5 years course is now required. After graduating, 
these engineers are routed into the humorously in
numerable phases of industry s engineering world- 
where they are often employed in positions for 
which a technician or draftsman of six months 
training would be well qualified. Frequently, the 
remainder of their careers is spent in such positions.

Another heavily contributing factor to the engi
neer shortage is the oft-referred-to act of engineer 
stockpiling, a newdy developed science (following 
World War II) which is simply the hiring of ten 
engineers into a situation that merits the hiring of 
only two—as there is work for only two.

The aforementioned vices have become so much 
the practice that such phrases (and they can be 
found in most engineering help wanted advertise
ments) as “stimulating,” challenging,” “no stagna
tion of creative minds,” have become a cause of 
laughter for most engineers.

It should be obvious that, though this shortage 
may exist in some degree, the problem, in the main 
is not one of too few engineers, but one of mis
handling of those engineers that are available. This 
quandary is one that is directly responsible to, and 
can only be solved by, this country’s top level 
management; for it is at this level that these prec
edents have been set and the above mismanage
ments of personnel sanctioned.

William H. ady 
Design Engi’ er 
248 Broad Street 
Tonawanda. N.Y

Economic experts rank the electronic computer with 
automation and nucleonics in growth potential. More 
than 10,000 electronic computers will be in operation 
by 1966. IBM sales have doubled, on the average, 
ever)’ five years since 1930. IBM engineering labora
tory personnel quintupled in the past five years. IBM 
spent $19,000,000 on research and new product 
development in 1956. Salanes are excellent; company- 
paid benefits set standards for industry today. Person
nel turnover at IBM is less than one-sixth the national 
average.

for THE FACTS about an engineering career with IBM 
just write, outlining background and interests, to :

R. A. Whitehorne
Mgr. of Engineering Recruitment, Dept. 903 
International Business Machines Corporation 
590 Madison Avenue, New York 22, N. Y.

IBM



Meetings

yI 1957
1 I IRE National Convention 
e I Waldorf-Astoria Hotel

and New York Coliseum
"I March 18-21

(July a few of the 275 papers being 
id at the IRE National Convention 

a e reported here. Those of most in- 
t< rest to electronic equipment design
ers are presented here. Papers are 
listed under subject areas.

Microwaves
The Selection and Applications of 
Traveling-Wave Tubes, Tues. PM, 
Mar. 19.
X-Band Traveling-Wave Tube Feed
back, Tues. PM, Mar. 19.
A Light-Weight, Low-Level Travel
ing-Wave Tube Amplifier for S 
Band, Tues. PM, Mar. 19.
A New Method for Modulating 
Electron Beams for Pulse Applica
tions and Linear Amplitude Modu
lation Systems, Tues. PM, Mar. 19. 
Behavior of a Backward-Wave Os- 
cillator with External Feedback, 
Tues. PM, Mar. 19.
A Broadband Fixed Coaxial Power 
Divider, Wed. PM, Mar. 20.
Broadband Waveguide-to-Coax

Transitions, Wed. PM, Mar. 20. 
Transmission Properties of Hybrid 
Rings and Related Annuli, Wed. PM, 
Mar. 20.
Development of Circularly Polar
ized Microwave Cavity Filters. 
Wed. PM, Mar. 20.
Design of Improved Microwave 
Low-Pass Filters Using Strip-Line 
Techniques, Wed. PM, Mar. 20.
Broadband Frequency Stabilization 
of a Reflex Klystron by Means of 
an External High “Q” Cavity, Wed. 
PM, Mar. 20.
H h-Speed Microwave Switches 

> capers), Thurs. AM, Mar. 21.
'n ,-Band Ferrite Coaxial Line 

Mr i .ator, Thurs. AM, Mar. 21.
Ferrite Microwave Detector, Thurs. 
AM, Mar. 21.
I »eneral articles on: spacing bead sup
ports; multiple line directional coup- 
1 t, dielectrics to 3000 F. Thurs. PM. 
Mar. 21.

ACCURACY !

CLIFTON PRECISION SIZE 8 SYNCHROS
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VISIT OUR HOSPITALITY SUITE

I.R.E. Convention, March 18-21 
Studio K, Barbi zon-Plaza Hotel
106 Central Park So., New York City 

Noon 'til 10 p.m



of your Precision Switch problems

Regeneration Effects Double-Tuned Band

Continu us

CIRCLE 18 ON READER-SERVICE CARD FOR MORE INFORMATION

Mar. 20.
Design Considerations

If reliability, long life, ruggedness, compactness, sensitivity and 
accurate repeat point of operation are vital to you, then

Transistor Receivers, Wed. AM, Mar. 20.
Transistor Receiver Circuits, Wed. AM, Mar. 20. 
Transistor Circuit Problems in TV Receiver De
sign, Wed. AM, Mar. 20.
Some Useful Techniques for Overcoming Fre
quency Limitations of Distributed Amplifiers, 
Thurs. AM, Mar. 21.

Operates 20,000 cycles 
per day on a 24-hour basis

Three of the many MICRO switch Type "ml" 2-circuit switches 
index the cage stops of the upward and downward travel of th 
racks of the particle board loader and unloader unit.

Here is a partial picture of some of the thousands of switch combinations available — 
news of a new MICRO SWITCH development —how and for what and why 
one manufacturer is using MICRO SWITCH Precision Switches—and a report on what 
MICRO SWITCH field application engineering can mean to alert design engineers

Operating force—3 lbs. max.
Full overtravel force—6 lbs. max 
Release force—ft lb. mln.

Prevents shut-down 
time at estimated cost of 

$50.00 to $100.00 per minute

the First Stage of

Rated:1O amps, 120, 240, 480 v acj Mt H.P. 120 vac 
1 H.P.240 vac; .8 amp.115 vdcj. 4 amp. 23Ovdc;.1 amp. 
550 v be. Pilot duty rating 600 v ac. max.
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Transistors
A New High Frequency N-P-N Silicon Transis
tor, Mon. PM, Mar. 18.
Noise Figures l\ Semiconductor Dielectric Am
plifiers, Mon. PM, Mar. 18.
Determination of Thermal Resistance of Silicon 
Junction Devices, Mon. PM, Mar. 18.
An Alloy Type Medium Power Silicon Transis
tor, Mon. PM, Mar. 18.
A New Semiconductor Device, Mon. PM, Mar. 18. 
Cadmium Sulfide Photocapacitors, Mon. PM, 
Mar. 18.
Circuit Considerations for High-Frequency Am
plifiers Using Drift Transistors, Wed. AM,

Pass A.mplifiers, Thurs. AM, Mar. 21.
A New Junction-Transistor High-Frequenc y 
Equivalent Circuit, Thurs. AM, Mar. 21.
Circuit Applications of Semiconductor Junction 
Capacitance, Thurs. AM, Mar. 21.
Pulse Circuit Applications of a New Semicon
ductor Device, Thurs. AM. Mar. 21.
Design of Junction Transistor Multivibrators bi 
Driving-Point Impedance Methods, Thurs. AM, 
Mar. 21.

Pretravel—20 max. 
Diff, travel—12” max 
Overtravel—30 min.

t
This Compact Limit Switch 
Is Widely Used by Industry 
This is a double-pole two-circuit 
switch, completely sealed. Cover 
screws are held captive in cover when 
it is removed. The M n. p.t. inter
nally tappt d opening is in the bottom 
of the enclosure . . . Actuator can be 
positively locked in any position 

_ through 360' and can be operated in 
either direction. Actuator head is re

movable in field, can be rotated to any of four po
sitions. This switch can be mounted either front 
or back side, ,192-inch diameter holes extend 
through the enclosure, tapped from the back to a 
depth of 9/16 inch with X-20 nc thread. Mount
ing holes accept No. 10 screws. No. 8 terminal 
screws accommodate No. 14 stranded wire. Can 
be used single-pole double-throw.

(Ask for Catalog 101)
CHARACTERISTICS

Operating 20,000 cycles a day, these rugged mi< 
switch "ml” Limit Switches with their long life, a» u
rate repeatability of point of operation, excellent seal, on- 
venient mounting and one-way actuation features, pro
vide dependability for the continuous high speed 
production of particle board.
Serving as indicators and timers in various automatic 
operations, these two-circuit switches control the up and 
down motion of the unit which loads and unloads the 
particle board to and from the hot plate press.
The manufacturer* of these custom-built units has stand
ardized on micro switch Precision Switches because of 
their longer life, accurate and dependable operation and 
excellent environmental seal. As many as 100 switches 
are used on some of these custom-built units.
(Ask for Catalog No. 83 "Industrial Enclosed Switches")

*Washington Iron Works, Seattle, Washington

Component Parts
Ceramic Filter Capacitors for VHF and UHF, 
Thurs. AM, Mar. 21.
New Subminiature Metall ized Paper ( apacitors, 
Thurs. AM, Mar. 21.
Thermistors for the Gradual Application of 
Heater Voltage in Thermionic Ti bes, Thurs. PM 
Mar. 21.
New Levels of Performance for General Pur
pose Resistors in Army Applications, Thurs. PM, 
Mar. 21.
Theory, Measurement, and Reduction of Preci
sion Potentiometer Linearity Errors, Thurs. PM. 
Mar. 21.
\ IBRAT1ON AND SHOCK RESISTANT RFLAY DESIGNS.

Thurs. PM, Mar. 21.

Control Techniques
Nonlinear Compensating Networks for Feedback 
Systems, Mon. PM, Mar. 18.
Direct Synthesis through Block Diagram Substi
tutions, Mon PM, Mar. 18.
Digital Controllers for Feedback Systems, Tues.
AM, Mar. 19.
Sampling in Linear and Nonlinear Feedback 
Control Systems, Tues. AM, Mar. 79.

This micro switch 3-Position Rotary 
Actuated Switch is compact and rugged 

, Ideal for airborne and industrial
__ *1 use, this switch is a four pole 

double-throw switch with 12 
a_____________________terminals (catalog listing 4tr1).

An eight pole with 24 terminils 
is also available (catalog listing

J 8tr1) . . . Eliminates use of re
w lays. Tested for impact, shock,

acceleration and vibration. 
Careful inspection assures long life operation. Posi
tively detented positions eliminate accidental opera
tion. The solid silver contacts and silver-plated copper 
moving contact carrier provide maximum conduc
tivity, minimum temperature rise.

(For more details ask for Data Sheet No. 112)
CHARACTERISTICS

Operating Torque (4TR1) . . 9 in. lbs. max. 
Pretravel ..........................................1O’ each direction
Operating Torque (8TR1) . . 4 in. lbs. min. to 6 in. lbs. max.

ELECTRICAL RATING 4TR1 & 8TR1
Lamp Load 

30 v de 115 vac

Resistive Load 

30 v de 115 vac

Inductive Load

30 v de 115 v ac

H MICRO SWITCH Precision
FIRST IN PRECISION SWITCHING



This series is

Capacity Without Coding, Tues. AM

Decision Feedback Systems, Mon. PM

CIRCLE 18 ON READER-SERVICE CARD FOR MORE INFORMATION

Cost of 
Mar. 19. 
Channel 
Mar. 19. 
Optimum 
Mar. 18.

A Subminiature 
Screwdriver 
Operated 
Switch— 
Saves Wiring 
and
Panel Space

ake and break steady state currents of 20 am
and will handle inrush currents as high as 75 
es. If your service requirements are rugged, 
gged switch will handle them.

(You can learn all about this series, 
if you send for Catalog No. 83)

Message Redundancy vs Feedback for Reducing 
Message Uncertainty, Mon. PM, Mar. 18.

Have you sent us your subscription 
renewal form?

Transmission Reliability Tues. AM

...............albe.
. . 1/2 lb. mln. 
7/3 2 in. max. 
. .1/4 In. mln.

. ,O15 in. max.

Designed to be used where there is limited access 
and where accidental operation must be prevented 
Switch i& operated by a 90 turn of a screwdriver 
and the slotted head gives visual indication of its 
position. The switch can be ordered with a number 
of variations of the subminiature basic switch. 
Contact arrangement is single-pole double-throw 
(maintained position).

(To learn full details of this new switch, send for 
Data Sheet No. 115)

CHARACTERISTICS
Operating force............... ................................ ..
Release force ....................
Pretravel............... .. .................................................
Overtravel............. .. .................................................
Differential Travel.................................................

Information Theory
What Good is Information Theory ro Engineers? 
Tues. AM, Mar. 19.

For Tough Service in
Industrial Applications —
The "BAF1” High Capacity Series

Antennas
On Ferrite Loop Antenna Measurements, Tues. 
AM, Mar. 19.
Limits on the Information Obtainable from An
tenna Systems, Tues. AM, Mar. 19.
High Altitude Breakdown Phenomena, Tues. AM, 
Mar. 19.
Broadband Traveling-Wave Antennas, Tues. PM, 
Mar. 19.
Frequency Independent Antennas, Tues. PM, 
Mar. 19.
A Versatile Multiport Biconical Antenna, Wed.
AM, Mar. 20.
Recent Annular Slot Array Experiments, Wed.
AM, Mar. 20.
Radiation from Modulated Surf ace-Wave Struc
tures, Wed. AM, Mar. 20.
The “Sandwich Wire” Antenna: A New Micro
wave Line Source Radiator, Wed. AM, Mar. 20. 
Recent Developments in the Study of Printed 
Antennas, Wed. AM, Mar. 20.

Instrumentation
A Unique Standard-Frequency Multiplier, Thurs.
PM, Mar. 21.
Measurement of the Complex Permeability of 
Magnetic Materials Over the Frequency Range 
of 50 to 500 Megacycles, Thurs. PM, Mar. 21.
An Automatic Impedance Plotter Based On a 
Hybrid-Like Network with a Very Wide Fre
quency Range, Thurs. PM, Mar. 21.
High Prec ision Sawtooth Generator, Thurs. PM, 
Mar. 21.
A special session on millimicrosecond instrumenta
tion will be held on Thurs. AM, March 21.

Circuit Theory
Symposium on Modern Methods in Network The
ory, Wed. AM, Mar. 20.
Pulse-Forming Networks Approximating Equal
Ripple Flat-Top Step Response, Thurs. PM 
Mar. 21.
Interstage Network Design with Practical Con
straints, Thurs. PM, Mar. 21.
Delay Lines, Thurs. PM, Mar. 21.
Recent Advances in the Synthesis of Comb Fil 
ters, Thurs. PM, Mar. 21.

Especially designed for 
rough, general service in 
industrial applications, 
these micro switch Pre
cision Switches are pro
tected from the effects 
of dirt, dust and occa
sional liquid splash by 
an elastomer boot on the 
plunger and an O-ring 
k'asket under the cover
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(Data Sheet No. 110 will give you more details. Send for it I)
ELECTRICAL RATINGS

Rated for .1 amp. inductiva at 28 or 48 v de and 1 amp. in
ductiva at 115 v ac.

MICRO SWITCH
A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY i

InCanada L^iide, Toronto 17, Ontario • FREEPORT, ILLINOIS I______ I

ELECTRICAL RATING
Listed by Underwriters’ Laboratories at 5 amps.125 or 
250 v ac. The 30 v de is: Inductive — 3 amps, at sea 
level, 2.5 amps, at 50.000ft., resistive— 4 amps, at both 
sea level and 50.000 ft. Maximum inrush capacity- 
20 amps, ac and 24 amps, at 30 v de. Service Pays Off Again;

for Orin McIntyre
”We don’t sell switches, we give service. Give them the 
right switch for the job and the switches sell themselves.”

That’s the sales approach of Orin Mac 
McIntyre, micro switch salesman And 
Mac’s approach recently paid off.
Mac offered his talents to a prospec
tive customer’s engineers, hoping to assist 
them with their switching problems.
Mac kept at it and finally found the 
”in.” The prospect needed heavy-duty 
limit switches with extremely light op

erating force and soft-roller actuators to prevent break
age of his product. Mac checked the home office, found 
the perfect solution, and had two samples in the hands 
of the prospect—pronto.
This prospect’s engineers found these switches ideal for 
their needs, and issued an order.
This fast and efficient service made an impression. Soon 
Mac was called in on another switching problem which 
resulted in a second order.

Through Mac’s efforts, micro switch has gained the 
added respect of thi^ company.

MICRO SWITCH
3-Light Pushbutton Switch 
Reduces Panel Space 50%
This compact, double-throw 
double-pole switch with its pre- T------- .............. 4 
wired plug will light in three dif
ferent colors. It was developed
expressly for use in complex ■MH| 
« onsole panels. Because push 
button and switch ire combined |||H||H 
in one unit, it reduces panel space
by 50' , . The compact stem car- 9HbBhH| 
ries three separate lamps. The 
switch incorporates a special con
nector plug which permits quick 4^ HHESH 
and easy installation and replace
ment—no complicated wiring nMl
required. Designed for use where 4I^Sb
high reliability is a requirement; 
two spdt precision subminiature
basic switches with fine silver or ’AiYi
gold contacts and special treated H
snap-acting springs are the J
switching elements. All materials 
are corrosion resistant.

n illy rugged, the three
11 ‘unting holes in the heavy mounting flange accom- 

date M in. bolts. These switches have a capacity

Switches have uses unlimited
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Aeronautical Electronics

Four
AM,

wi
wr

... rapid display of p 
digital computers ... 
displayed rapidly for

proved reliability will be discussed 
Thurs. PM, March 21.

Thermal Design of Commercial Airborne Elk 
tronic Equipment, Mon. PM, Mar. 18.
The New Look in Electronic Controls, Mon 
PM, Mar. 18.

I h ree unusual direct-display 
storage tubes by Hughes

teletype reception ... wherever printed data must be 
use by human operator, specifications: writes up

MEMO-SCOPE
Model 104, incoroorating memotron, is a ne 
memory oscilloscope with 5 optional 
preamplifiers to satisfy the most critical 
production, test and laboratory requirements.

ELECTRONIC DESIGN • March 1, 1957

Reliability

reliability programs will be discussed Thurs 
March 21. Analysis and techniques for im

.. permanent display until intentionally erased 
data — 63 character matrix, applications:

O 19S7. HUGHES AIRCRAFT COMPANY

CIRCLE 19 ON READER-SERVICE CARD FOR MORE INFORMATION

March 11-15: 1957 Nuclear Congress
Convention Hall, Philadelphia, Pa. Theme of > 
Congress is “For Mankind’s Progress and p e
time uses of atomic energy will be discussed in
cluded in the Congress are four major elements, in
cluding the Second Nuclear Engineering and Sci 
ence Congress, coordinated by Engineers Join 
Council on behalf of twenty engineering and scien 
tific societies. This will include 130 technical pa 
pers during a four-day program. The National In
dustrial Conference Board will hold its Fifth Con
ference on Atomic Energy in Industry, featuring 
twelve round-table discussions. The International 
Atomic Exposition, sponsored by the American In-

See demonstrations oj these tubes and memo-scope at the I R.E. Show, 
booths 2801, 2803, 2805, Second Floor. For additional information write

HUGHES PRODUCTS • ELECTRON TUBES
International Airport Station, Los Angeles 45, California

Special Programs

Microminiaturization Techniques, Tues. PM, Mar. 
19. Application of the electronic art to air traffic 
control, Tues. PM, Mar. 19.

Other interesting sessions cover ultrasonics eri 
neering, propagation, communications, navig 
high fidelity measurements, telemetry, prod 
and medical electronics.

TYPOTRON
features: high brightness

to 25,000 characters/sec.__ permanent storage until erased . . . almost 
instantaneous erasure .. . electrostatic focusing and deflection.

MEMOTRON
features: bright display... constant and uniform 

intensity of presentation... no perceptible 
transient decay . . . simplifies photography. 

applications: transient analysis . . . spectrum 
analysis . .. direct comparison of wave forms. 

specifications: 100,000 inches/sec. writing speed 
. . . stores traces until intentionally erased . . . 

erasure triggered by push-button, or programmed 
voltage ... electrostatic focusing and deflection.

TONOTRON
features: half-tone presentation . .. excellent grey scale . . . controllable 
decay rate ... compact design, applications: closed circuit TV ...
instrumentation ... P.P.I.... narrow band, slow scan TV.
specifications: 1,000 foot-lamberts brightness at 10 kv .. . electrostatic 
focusing . .. magnetic deflection .... 60 lines per inch resolution . . . 
writing speed of 150,000 inches/sec.

Computers

An RCA High-Performance Tape Transport Sys
tem, Wed. AM, Mar. 20.
Diodeless Magnetic Core Logical Circuits, Wed 
AM, Mar. 20.
Digital Computer Designs Circuit for Longest 
Mean Time to Failure, Wed. AM, Mar. 20.
Computation with Pulsf Analogs, Thurs. PM 
Mar. 21.
A Cyclic Digital-to-Analog Decoder, Thurs PM 
Mar. 21.
An Automatic Analog Computer Method or 
Solving Polynomials and Finding Boo r Lo< । 
Thurs. PM, Mar. 21.
Magnetically Controlled Counters, Thurs. PM 
Mar. 21.
Systematic Tracing of Discrepancies in Analog 
Computers, Thurs. PM, Mar. 21.
Symposiums on computers in simulation, data re
duction and control and telemetering, Thurs. AM 
Mar. 21.



MOTOROLA TRANSISTORS
FILL THE GAP

IN THE
POWER SPECTRUM

10W10 MW 350 MW

CIRCLE 20 ON READER-SERVICE CARD FOR MORE INFORMATION

£ ont forget to mail your renewal form 
t o continue receiving 
ELECTRONIC DESIGN.

stitute of Chemical Engineers in cooperation with 
four other engineering societies, will display indus
try’s latest items in the atomic field. The Fifth Hot 
Laboratories and Equipment Conference will take 
place March 14 and 15. For information, write to 
Engineer Joint Council, 33 W. 39th St.. New York, 
N.Y.

Write for the story of the transistors that fill the gap. Or ask 
for specifications, applications information and prices on the 
entire Motorola family of high- and medium-power transistors.
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March 25-27: Special Conference on Research and 
Development
Palmer House, Chicago, Ill. Sponsored by the 
American Management Association. Subject will be 
Product Development in Medium and Small Com

panies.” For information, write American Manage
ment Association, 1515 Broadway, New York, N.Y.

April 11-13: Southwestern IRE
Conference and Electronics Show
Houston, Texas. Sponsored by the Houston Section 
of the IRE. This conference will be augmented by 
tb National Simulation Conference which will be 
sp< nsored by the IRE Professional Group on Elec- 
hoi ic Computers. For information, write to Ninth 
Southwestern IRE Conference and Electronics 
Show, P. O. Box 1234, Houston 1, Texas.

Mor« Motorola Power Transistor« have been 
produead and ara now in use than all olhar 

comparabla typat combinad. Hundrada of 
fhoutanda heve paitad tha only trua leaf of 

raliability — months of auccaaaful customer use.

50 MW 100 MW

April 4-5: Special Conference on Research and 
Development
Hotel Statler, New York, N.Y. Sponsored by the 
American Management Association. The conference 
will be an Engineering Forum. For information 
write to American Management Association, 1515 
Broadway, New York N.Y.

April 8-11: Fourth National 
Electrical Industries Show
71st Regiment Armory, New York, N.Y. Sponsored 
by the Eastern Electrical Wholesalers Association. 
For more information, contact William S. Orkin, 
( o-Producer, The American Electrical Industries 
Expositions, Inc., 19 W. 44th St., New York, N.Y.

March 18-21: The 1957 SPI Annual
National Conference and Pacific
Coast Plastics Exposition
Hotel Biltmore, Los Angeles, Calif., sponsored by 
the Society of the Plastics Industry, Inc. Sessions 
will cover plastics in the1 fields of electronics, air
craft and defense, building, and processing. Expo
sition will be held at the Shrine Exposition Hall. 
Further information may be obtained from the So
ciety of the Plastics Industry, Inc., 250 Park Ave., 
New York, N. Y.

Motorola opens a new range with the medium power tran

sistor family. Here is a proved 50-350 MW device, another 
accomplishment of the Motorola Semiconductor team.

The MN 13A, MN13B and MN13C are in use, driving 
power transistors, providing substantial audio power output 
for portable radios, working in DC converters, and serving 
in a wide range of other applications.

Here is another step in Motorola’s march of leadership. 
Produced by the fusion alloy process, these small size medium
power transistors are filled with a liquid of the highest purity, 
specially processed for sure stability of characteristics And 
they carry the distinguishing mark of Motorola quality-in- 
quantity— productioneered” for peak performance at a more 
than-competitive price

MOTOROLA . INC.
SI "¡CONDUCTOR PRODUCTS DIVISION 

SOOS K. McDOWlLL ROAD 

PHOtNIX, ARIZONA

TYPICAL OPERATION

(Single-Ended, Class A, Common Emitter)

Vc 
(volts)

Ic 
(ma)

Zi 
(ohms)

Zo 
(ohms)

P.G.
(db)

P.O.
Imw)

MN13A 20 15 100 1000 33 100

MN13B 12 25 100 500 36 100

MN13C 12 25 150 500 39 100



COMPUTER
DIODES

Clevite diodes

CHARACTERISTICS

are used for the 
Remington Rand 
UNIVAC computer.

Brush 
Electronics Co.

rrr riTTnPT 
Xj Xi JEa V X X .Ei
TRANSISTOR PRODUCTS
241 Crescent St.. Waltham 54, Mass. TWinbrook 4-9330

A Division of Clevite Corporation

MORE INFORMATION

Cleveland Graphite Clevite Harris Clevite
Bronze Co. Products Inc. Clevite Ltd. Research Center

CIRCLE 21 ON READER-SERVICE CARD FOR
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JAN Types 
High Temperature Types 
High Conductance Types 
High Resistance Types

All Clevite gold-bonded subminiature glass 
diodes feature high forward conductance . . . 
high inverse resistance . . . fast pulse recovery 
. . . and fast forward switching time.

Clevite gold-bonded diodes are now used by 
the nation’s leading computer manufacturers. 
If you have similar requirements, our 
engineers will be glad to discuss them.
Contact us for complete information and 
data sheets.
See us at the I.R.E. Show, Booths 2616-2626

GOLD-BONDED

Available JAN Types — 1N127, 1N128, 1N198, 1N277. 1N281

TYPE

Forward 
Current 
at + 1V 

(ma. Min.)

Inverse 
Current at 
Specified V 
Ua- Max.)

Continuous 
Inverse 

Operating 
Voltage

DESCRIPTION

CTP-301 40 25 @-50V 50 Inverse recovery 
time meas. 1.0 g sec

CTP-307 300 20 @-30V 40 Inverse recovery 
time meas. 1.0 x sec

CTP-309 300 20 @-6V 20 Forward recovery 
time 0.1 m sec

CTP-318 50 500K between 
-10V 4-50V

60 Inverse recovery 
time 0.3 g sec 
Forward 0.1 # sec

CTP-319 150 500K between 
-20V 4-90V

90 Inverse recovery 
time 0.3 g sec

CTP-320 5 50 @-50V 80 Inverse recovery 
time 0.3 m sec

CTP-328 7.5 500K between 
-10V 4-60V

60 Inverse recovery 
time 0.3 m sec

IN34A 8.5 30 @-10V
500 @-50V

60 General Purpose

IN279 100 200 @-20V 30 General Purpose
IN116 5 100 @-50V 60 General Purpose

Other Clevite Divisions

April 15-17: Symposium on Systems for 
Information Retrieval

Western Reserve University, Cleveland, Ohio. Spon
sored by the School of Library Science of Western 
Reserve University in conjunction with its center 
for Documentation and Communication Research. 
This will be a comprehensive demonstration of sys
tems presently in use for the organization, storage 
and retrieval of recorded information, together with 
a symposium on information-han Hing problems 
and techniques. Further mformation may be ob
tained from Jesse H. Shera, Dean, School of Library 
Science, Western Reserve University, Cleveland 6, 
Ohio.

April 16-18: Symposium on Nondestructive Tests 
Developed in the Field of Nuclear Energy
Morrison Hotel, Chicago, 111. Sponsored by Ameri
can Institute of Chemical Engineers, American Nu
clear Society, American Society for Testing Mate
rials, and Society for Nondestructive Testing. In
formation resulting from 15 years research and de
velopment in testing applications in the nuclear 
field will be presented. Papers will be in three cate
gories: reactor materials, completed fuel assemblies, 
and miscellaneous. For information, write to Ameri
can Society for Testing Materials, 1916 Race St.. 
Philadelphia 3, Pa.

April 23-25: International Symposium 
on the Role of Solid State Phenomena 
in Electrical Circuits
Auditorium of the Engineering Societies Building, 
New York, N. Y. Symposium will cover recent de
velopments in application to electrical circuits on 
systems of unusual physical effects in solids. For 
information write to the Polytechnic Institute of 
Brooklyn, Microwave Research Institute, 55 Johnson 
St., Brooklyn 1, N.Y.

April 24-26: Seventh Region IRE Conference
San Diego, Calif. Theme of the meeting is “Elec 
tronics in Space.” Sessions will be held on * lec- 
tronic aids to air navigation, audio, manage nt, 
uses of computers, antennas and propagatio nu
clear activiation and damage of electronic equip
ment, electronic devices, electron tubes, microwave, 
instrumentation, telemetering, data handling and 
automation, magnetic components, and radio as
tronomy. For information, write to IRE Seventh Re 
gion Conference, U. S. Grant Hotel, San Diego 
Calif.

April 25-26: Annual Technical Meeting of the 
Institute of Environmental Engineers
LaSalle Hotel, Chicago, Ill. For information contact 
the President of EEI, Henry F. Sander, Vapor 
Hearing Corp., 6420 W. Howard St., Chicago, Ill.

26 ELECTRONIC DESIGN • March 1, 1957



POWER TRANSISTORS

Units

Volts

Watts

Watts

CLEVITE kc/s

Write for Data Sheet B-211

CIRCLE 22 ON READER-SERVICE CARD FOR MORE INFORMATION

CTP 
1109

CTP 
1108

Ohio State Universit} campus. Sponsored by the 
College of Engineering.

May 3: Fourth Annual Conference for Engineers 
and Architects

Location of technical sessions at the IRE Na 
tional Convention, March 18-21.

• High power ratings
• High power gain
• Rugged, compact mechanical design
• Welded, hermetically sealed package for stability and long life
• Excellent heat dissipation characteristics

May 13-15: National Conference on Aeronautical 
Electronics

Dayton, Ohio. Sponsored by Dayton Chapter, IRE.

Paper declines
May 1: Deadline for papers submitted for the Wes- 
con convention August 20-23 in San Francisco. Send 
100-200 word abstracts, together with complete texts 
oi additional detailed summaries, to D. A. Watkins, 
! chnical Program Chairman, Stanford Electronics 

boratories, Stanford University, Stanford, Calif. 
Xu hors will be notified of acceptance by June 1.

1: Deadline for papers submitted for the April, 
195 on vention of the American Society of Tool
Engineers. ASTE membership is not required. Each 
proposal should include an outline of the paper, the 
tuthor’s name, his title and affiliation. Send outlines 
o L. S. Fletcher, Program Director, American So- 
iety of Tool Engineers, 10700 Puritan Ave., De- 
oit 38, Mich.

Clevite DlVlSlOnt : Bru»h Elttlrmin Co. • Cleveland Graphite Bronte Co. O Clevite Harrit

Those shown are at the Coliseum; all others 
are at the Waldorf-Astoria Hotel.

LECTRONIC DESIGN • March 1, 1957

May 1-3: Electronic Components Conference

Hotel Morrison, Chicago, Ill. Sponsored by the 
AIEE, IRE, RETMA and WCEMA. Papers to be 
given on high temperature components, radiation 
effects, component reliability, passive components, 
active components, instrumentation and measure
ments, materials development and general com
ponent needs. For information write,to J. S. Powers, 
Electronic Components Symposium, 84 E. Randolph 
St, Chicago 1, Ill.

Now Clevite can supply you with power transistors that fit 
your needs for audio applications, portable power supplies, 
etc., from ■ full line of six types. All are available in produc
tion quantities. All are rated at 25 watts continuous operation 
with infinite heat sink — 15 watts with 36 sq. in. heat sink.

Clevite Power Transistor packaging is compact. Hermetic 
sealing under carefully controlled conditions insures stability 
and long life. Low thermal resistance between collector junc
tion and large copper flange insures excellent heat conduction 
from the package to the heat sink.

Multiple Communication* Systems, Information The
ory-Coding and Detection, Solid State Devices, Anten
nas I and II and Microwave Antennas, Information 
Theory-Review and Recent Advances, Microwave 
Tubes, Televisual Systems Devices, Microminiaturiza
tion—The Ultimate Technique, Transistor Applica
tions, Electron Tubes-General, Color Television Re
ceivers, Microwaves I, II and III, Production 
Techniques, Symposium: Digital Techniques For 
Problems In Telemetering and Remote Control, Milli
microsecond Instrumentation-Special Topics, Sym
posium: Low Level Multiplexing For Telemetering 
and Remote Control, and Instrumentation II.

CLEVITE
TRANSISTOR PRODUCTS
241 Crescent St., Waltham 54, Mass. TWinbrook 4-9330

14V; lc = 500 ma¡ Ri = 30 il (choke coupled); R« = io 41 

— 7V; lc = 500 mi; Rl = 15 41 (choke coupled); R<= 10 4L

OUTLINE SPECIFICATIONS

TYPE 2N268
CTP 
1111 2N257

CTP 
1104

Instantaneous 
Collector-to-Base 
Voltage (absolute 
maximum) -80 -80 -40 -40
Junction
Temperature 

(absolute 
maximum) 85 85 85 85

Average Total
Power Dissipation 

(with inf. heat 
sink @ 25°C) 25 25 25 25

Average Total
Power Dissipation 

(with 36 sq. in. 
heat sink @ 
25°C) 15 15 15 15

Power Gain 28* 23a 30a 23a
Frequency Cutoff 6 4 7 4
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COUNTERS for high speed operation are desirable 
in many applications such as in computers or in 

frequency measuring equipment. High speed operation 
often permits a reduction in equipment size when a 
high speed circliit performs in time sequence the 
function of a large number of slower circuits operat
ing together in the same time interval.

The flip-flop circuit is the basic element of most 
counters. Fig. 1 shows a typical junction transistor flip
flop circuit. The circuit of Fig. 1 is similar to the 
Eckles-Jordan vacuum tube flip-flop. One of the tran
sistors is always conducting and the other is always 
turned off. Applying a pulse to the complement input 
turns the ‘on’ transistor ‘off’ an the other one ‘on’. A 
pulse applied to the set-to-zero input turns transistor 
TRj ‘off’ and a pulse applied to the set-to-one input 
turns Trt ‘on’. Outputs are taken at the collectors 
the transistors.

There are numerous variations of the flip-flop cir 
cuit. Generally they become more complicated as 
higher operating speeds are attained although this is 
not always the case. For example, surface barrier tran
sistors may be operated at pulse rates of 4 or 5 mega
cycles in a circuit similar to that of Fig. 1 without the 
resistor and condenser in the emitter circuit (emitter 
returned to ground). For high speed operation with 

most transistors it is necessary to prevent the transis 
tors from going into saturation where minority carric 
storage effects considerably delay turning a saturate 
transistor off. Nonsaturated operation may be achieve 
by several means such as having the proper relatioi 
ships between the various resistors in the flip-flop ci 
cuit and the transistor parameters, by use of diode 
clamping circuits, circuits using breakdown diodes or 
diode and resistor combinations used to make certain 
that the collector to base voltage of the ‘on’ transistor 
never goes to zero.

General Office: Harrisburg, Pa.

Wholly Owned Subsidiaries Aircraft-Marine Products of Canada Ltd , Toronto, Canada
Aircraft-Marine Products (G.B.) Ltd., London, England
Societe AMP de France, Le Pre St. Gervais, Seine, France
AMP—Holland N.V 's-Hertogenbosch, Holland
Japanese Distributors: Oriental Terminal Products Co., Ltd , Tokyo, Japan

CIRCLE 23 ON READER-SERVICE CARD FOR MORE INFORMATION

A wide variety of AMP Taper Technique 
product provides long-life assurance of 
perfect electrical terminations and is a 
contributing factor in keeping electronic 
equipment compact. The AMP Patchcord 
Programming System offers a multiformity 
of internal wiring arrangements and con
nections and permits circuit versatility by 
use of prepatched, removable front boards.

A number of major airlines, including 
the Long Island City facilities of Pan 
American Airlines (shown above), have 
installed electronic equipment manufac
tured by Teleregister Corporation, 
Stamford, Connecticut to eliminate delay 
and uncertainty in air travel reservations 
procedure. AMP Taper Technique and 
AMP Patchcord Programming Systems 
are prominent in the design of this equip
ment.

AMP Taper Technique and AMP Patch
cord Programming Systems have been 
utilized for years to solve problems inherent 
in the design of computers, business 
machines, and automatic control equip
ment.
Complete information is available on request.
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Fig. 1. Typical junction transistor flip-flop.

Circuits to reduce the rise and fall times of the col
lector wave forms result in further variations of the 
Hip-flop circuit, sometimes leading to 4-transistor flip- 
Hops. An example of a 4-transistor flip-flop is a circuit 
using transistor emitter followers in the cross-coupling 
circuits between the collector of one transistor to the 
base of the other to improve the impedance match be
tween these two points and increase the switching 
speed. Another 4-transistor flip-flop replaces the collec
tor load resistors with transistors of the opposite polar
ity type* (as shown in Fig. 2) giving a circuit with

’Circuit due R. H. Baker, Lincoln Laboratory, Massachusetts 
Institute of Technology 

an active load. In the circuit of Fig. 2, one of the lower 
transistors is on’ and the other ‘off’ with the transistor 
in series with an ‘on’ transistor being ‘off’ and vice 
versa. This circuit is particularly useful in driving ca
pacitive loads as they are charged and discharged 
through low impedance by one or the other of the 
‘on’ transistors connected to the load.

Binary counters may be made with a series of flip
flops as shown in the block diagram of a four stage 
counter in Fig. 3a. Fig. 3b shows the waveforms of the 
T outputs of each of the flip-flops in the counter. (Re
ferring to Fig. 1, when Tri is ‘on’ it will be said that 
the flip-flop is in state T and when Trg is ‘on’ the flip
flop is in stage ‘0’.) The waveforms of ‘0’ outputs are 

of the opposite polarity (when one transistor of the 
flip-flop is ‘on’ the other is ‘off). For convenience, it 
will be assumed that the flip-flops are similar to that 
of Fig. 1 in that the flip-flop changes state when a 
positive pulse is applied to the complement input of 
the next succeeding flip-flop. Thus each time the volt
age at the, ‘0’ output lead of the first flip-flop goes posi
tive, the second stage changes state, i.e., the second 
stage changes state at half the rate of the first stage. 
In a similar manner the third stage is controlled by 
the second and the fourth stage is controlled by the 
third. The four-stage counter of Fig. 3 counts 16 pulses 
before returning to its original state. An N stage binary 
counter counts pulses in completing a cycle. Other

- Vcc

NPN
Output O— ■

PNP

NPN

O Output

PNP

°----------- °C
COUNT c 
PULSES

COUNT 
PULSES

Fig. 2. Basic circuit of 
flip-flop with load 
switching.

Fig. 3. Four-stage bi
nary counter.
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Potter 8- BuuitfiM engineering is in this picture

Th« rig is down. A part is n««d«d 

fasti A call to the warehouse on a 

mobile 2-way radio gets action, saves 

money, k««ps production flowing.

Which P&B relay would you specify to keep conversation 

going over a MOBILE 2-WAY RADIO?

MB Series TS S«ri«* MC Seri«»

When one of America’s leading manufacturers of electrical and electronic equipment 
began the design of a lightweight 2-way car radio, they were faced with several 
specific requirements in selection of relays. They had to be compact, light in weight 
and engineered to withstand the shock and vibration of off-the-road service. P&B 
engineering solved the problem with a modifica, on of the TS series multiple switch
ing relay.

In this application the TS relay has a dual personality. It connects the power 
supply unit to both the transmitter and the receiver. Power supply is controlled 
through the relay to either unit by the operator.

This is just another example of how P&B engineering is daily adapting standard 
types of relays or designing completely new types to meet specific requirements of 
new products. P&B’s unique 25 years of engineering experience in relay applica
tions is a source of quick, correct answers to your relay problems. Write today for 
new compact catalog.
See us at the I.R. E. Convention — Space 3904-6

ENGINEERING DATA
SERIES: TS Miniature off-set sprints tele

phone typo.
CONTACTS: 5/64* di» palladium (rated 

3 amps.) % * dia. pure silver (rated 5 amps.).
CONTACT ARRANGEMENTS: Up to 

20 springs, maximum 10 in each stack, using 
any form combinations within max. limits.

VOLTAGE RANGE: DC: up to 220 V. 
AC: up to 230 V. (4 poles).

COIL RESISTANCE: 30,000 ohms Shaded 
coil available for 60 cycle operation up to 
230 V. using 4.7 VA nominal.

POWER REQUIRED: 100 mw per mov
able arm.

TEMPERATURE RANGE: Stack insula
tion vf XXX phenolic spacers: —55° C to 
4-85° C. Glass melamine spacers: —55° C. to 
+125° C.

TERMINALS: Pierced solder lug holes for 
2 No. 16 hook-up wires Also available: Push- 
on taper tab connectors.

ENCLOSURES: Dust cover or hermeti 
cally sealed enclosures. Round: With octal 
plug (Max. of I springs) Rectangular: With 
octal plug; 4 to 14 pierced solder lugs; header 
to M 14-pin miniature relay socket. Multiple 
solder header 18 springs Max.

DIMENSIONS: (4 Form C) 1-19/32* L x 
1-1/16* W x 1%* H (open) (4 Form C) 1H' 
L x 1-13/32* W x 2-3/16’ H (Hermetical
ly sealed) (6 Form C) 1-29/32* Lx 1-5/16* W. x 2-9/16* H. (Hermetically sealed)

The standard TS structure with a life of 100 
million operation* will soon be available.

Potted 8* PRINCETON, INDIANA

Se« our catalog in 

Swoot't Product Doùgn Filo.

Subddiary of AMERICAN MACHINE & FOUNDRY COMPANY Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H.

CIRCLE 24 ON READER-SERVICE CARD FOR MORE INFORMATION

counts may be obtained by “feedback” circuits. For 
example, the four stage counter could be made to 
count to 10 with a circuit that would reset all the 
counter stages to ‘O’ at the tenth count pulse. The 
counter of Fig. 3 cannot be used in some applications 
because of the delay in propagating the count down 
the counter chain. This delay comes about in the fol
lowing manner. Assume that all the stages in the 
counter were in the state T. The next count pulse will 
switch all the flip-flops to the state ‘0’ but this will 
occur in time coincidence with the count pulse which 
is applied directly to the first stage only. The first 
stage changing state generates a pulse transferred to 
the second stage but delayed because of the finite 
switching time of the first stage. The third stage can 
not switch until the second stage has changed state 
and likewise with the other stages in the counter. The 
greatest delays occur in the situation just described 
where all the stages in the counter must change state. 
These delays are intolerable in some applications such 
as driving a matrix switch with the counter where the 
delays cause a narrowing of some of the output pulses 
and generate spurious pulses.

The delay problems of the counter shown in Fig. 3 
may be overcome by applying pulses simultaneously 
to the proper stages. Methods of simultaneous switch
ing are shown in block diagram in Figs. 4a and 4b. In 
Fig. 4 the rectangular blocks labelled G are gates con
trolled by the flip-flops. The arrow show the path of 
the count pulses through the rate when it is enabled. 
The gate permits the pulse to pass when all the flip
flops which control the gate are in the state indicated 
by the output lead to which the gate is connected. 
For example, Gj in Fig. 4a permits a pulse to pass 
only when the first flip-flop is in the state T. Ga in 
Fig. 4b permits a pulse to pass only when the first 

three flip-flops stages are in the state T. Assume that 
the first stage of the counter in Fig. 4a has just been 
turned on’ by a count pulse and all the rest of the 

counter pulse stages are ‘off’. Gate Gt is now enabl* 
The second pulse turns off stage 1 and passes through 
Gx to stage 2 (there is sufficient delay in Gt being dis
abled for the pulse to pass) and changes it to T. Gt is 
disabled and Gt is enabled. The third pulse turns the 
first stage ‘on’ and enables Gt. The fourth pulse turns 
stage 1 ‘ofF; passes through Gi to turn ‘off stage 2 and 
passes through Gg to turn ‘on’ stage 3. The process 
continues with succeeding pulses and reproduces t « 
waveforms shown in Fig. 3b.

The circuit of Fig. 4b operates in a similar manner 
except that the pulses, instead of passing through a 
series of gates, pass through a number of gates in 
parallel. The counter of Fig. 4b requires more compc 
nents in the gate circuits than the counter of Fig. 4a 
and also loads the flip-flops more. For example, the 
first stage flip-flop is connected to all the gates. The 
counter of Fig. 4b has the advantage over the circuit 
of Fig. 4a if the pulse is delayed in passing through 

the gates.
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Fig. 5. Transistor gate circuits for four-stage counter

Negative 
Pulses

COUNT 
PULSE 
SOURCE

2. “A Design Procedure for Junction Transistor Flip-Flops“, 
R. E. McMachon, I. L. Lebow and R. H. Baker, Internal Memo 
M24-34, April 28, 1954, Group 24, Lincoln Lab, Cam
bridge, Mass.

Positive 
Pulses

To next 
stage

COUNT 
IPULSE 
'SOURCE

° (2) Circuit described by T. P. Bothwell, G. W. Booth, and 
• P. English. “A Junction Transistor Counter with High-Speed 
ory”. Transistors I, RCA Laboratories, March 1956
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3. “A New Ring Counter for Junction Transistors and 
Vacuum Tubes,” A. W. Carlson, AFCRC-TN-54-100, June 
1954, Electronics Research Directorate, Air Force Cambridge 
Research Center, Bedford, Mass.

nected to the first. One of the binary stages is set to 
the ‘1’ state with the rest of the stages in the 0 state. 
The count pulses then move the ‘1’ state on stage along 
the ring with each count. The disadvantage of this 
type of ring counter is the possibility that some per
turbation of the circuit may cause an additional stage 
or stages to go to the 1' state or the reference T state 
to go to ‘0 thus putting the counter in error until the 
mistake is noticed and the counter reset.

Another type of ring counter uses one transistor per 
count (half as many as the ring using binary stages) 
but is limited to about a count of 10 in a single ring. 
Since this was writter, faster junction transistors have 
become available. A ring counter using surface barrier 
transistors has been constructed and operated at mega
cycle pulser rates.

Two of the many transistors gate circuits suitable 
for use with counters are shown in Fig. 5. The gate 
circuits of Fig. 5a require transistors with a very low 
impedance between emitter and collector when turned 
on (such as surface barrier transistors) but lead to 
very simple circuits. (The complement input circuit for 
flip-flops used with this gating circuit consists of two 
diodes with the anodes tied together at the comple
ment input terminal and with a cathode connection to 
each of the flip-flop collectors when using PNP tran
sistors.) The number of counter stages that may be 
controlled by the gates in Fig, 5a is limited by the re
duction in size of the pulse at succeeding stages. The 
bases of the transistors in Fig. 5 are shown corrected 
to the ‘O’ output since these gates are enabled by an 
off collector voltage.

The gate circuit in Fig. 5b* is more complex than 
th it of Fig. 5a but may be used with larger counters 
b ause the pulse is amplified in passing through the

'2. The emitters are returned to a voltage Vt which 
Si ghtly more negative than the voltage at the col

let of the ‘off transistor in the counter flip-flops. 
The voltage Vj is more negative than V« by several 
volts, representing the effective collector supply volt
age. When the base voltage of the gate transistor is at 
*he negative voltage of an ‘off transistor in the counter

a small positive pulse at the emitter is amplified and 
transferred to the next gate and counter stage. When 
the base voltage of the gate transistor is at a low value 
as when the ‘0’ transistor in the flip-flop is ‘on’ a posi
tive pulse at the emitter cannot overcome the reverse 
emitter to base bias and the gate is disabled.

In both circuits of Fig. 5 the condensers are small 
ones giving the required delay in enabling and dis
abling the gates.

The conventional binary counters previously de
scribed have a varying number of stages, up to the 
total number of stages in the counter, changing state 
at a given count. The large number of transients tak
ing place at certain counts can be troublesome in 
some applications such as in driving matrix switches 
where these transients may cause spurious pulses to 
appear at the outputs.

Two types of counters have been designed by the 
author to minimize the number of switching transients. 
In the first type a maximum of two stages, regardless 
of the length of the counter chain, change state at a 
given count. In the second type only one stage in the 
counter chain changes state at a given count (Gray 
code counter). These counters have the further advan
tage that switching is coincident with the appearance 
of the count pulse.

Junction transistors may also be used in ring counter 
circuits. A ring counter may be made up of flip-flop 
units in circuits which are essentially shift registers 
or variations of shift registers with the last stage con-

Blbliogrophy
1. “Steady State Conditions of a Junction Transistor Flip

Flop”, Edmund U. Cohler, Memorandum M-2686, March 11, 
1954, Div. 6, Lincoln Laboratory, Mass. Inst, of Technology, 
Cambridge, Mass.

Fig. 4. Counter circuits with simultaneous switching
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Centimeter

Calorimeter

Construction

thermopile. Thecase

Ambient Installation Refrigerated Air Duct Installation

shows construction details
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calorimetric bodies

UAP dip-brazed heat exchanger is an integral 
part of the electronic components, chassis 
and principal structural member. All elec
tronic components are mounted to the heat 
exchanger. Some assemblies dissipate heat 
from their surfaces to internal air circulated 
by a blower through the heat exchanger.
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Others function as a “cold plate” by dissipat
ing heat through their mountings by direct 
conduction to the cooling air flow. Ram air 
or refrigerated air may be used for cooling. 
The heat exchanger — electronic assembly 
may be removed from the case as a unit for 
ease of servicing.

COLO PLATE 3 AIR CIRCUITS 
"BLACK BOX ENCIOSED.

THIS dry-type calorimeter for microwave power 
measurements fills the gap between low-power 

bolometer devices and high-power water-type 
calorimeters. The unit is equipped with a K-band 
input waveguide and operates at frequencies from 
18 to 26.5 kmc. Through the use of suitable tapers 
measurements in the millimeter range are possible. 
The power range extends from 1 mw to 1/2 w 
At 20 kmc and above the VSWR is below 1.2.

R-f power is measured in the Type 666 Calorim
eter, designed by Polytechnic Research and Devel
opment Co., 202 Tillary St., Brooklyn 1, N.Y., by 
completely transforming the electromagnetic en
ergy into heat. By calorimetric substitution, the 
heating effect produced by an unknown power is 
measured in terms of a known d-c power producing 
the same heating effect.

The calorimeter consists of two identical pieces 
of waveguide containing an absorbing r-f load The 
active calorimetric body absorbs either d r-f 
power of the d-c power used for calibration pur
poses. The dummy waveguide acts as a thermal 
reference body for the temperature-sensitive de

shield so that effects from external 
minimized. The thermal shiel«1 
isothermal envelopes s epara*

COLD PLATE FOR MOUNTING IN BLACK 
BOX" WHICH HOUSES PRINTED CIR 
CUIT ASSEMBLIES 1 AIR PASSAGE.

a thermal 
ources aie 

sts of 3
• therm 1 

of the tv

1116 BOLANDER AVENUE, DAYTON, OHIO
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I 
chassis-case assembly for 

compact pressurized airborne electronics

electromagnetic wave _
sistance. The pictorial diagram of the waveguide

minimizing tl 
neat sources.

ae up of several sec 
transmission loss to tht 
have high thermal re

• Unit shown designed by Ohio State University Research Foundation
—Air Force Cooling Study Project, W Robinson, Supervisor.

For information concerning heat and watt dissipation, and other types of UAP 
cold plates call or write the nearest UAP Contractual Engineering Office:

CALIFORNIA • 1101 Chestnut St. • Burbank. Colif............................................................................................VI 9-4236
NEW YORK • 50 E. 42nd St. • New York 17, N. Y.........................................................................................MU 7-1283
DAYTON • 1116 Bolander Ave. • Dayton, Ohio.......................................................................................................Ml 3841
CANADA • United Aircraft Products, Ltd., 5257 Queen Mary Road e Montreal, Canada . . ELwood 4131
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turn to the Readers Service Card and

MODEL F
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The construction of the r-f load consists of a

Performance

kmc.

MODEL D

only (for 6, 12, or 
24 volts)

Type

ACCURACY

Internal view of dry
calorimeter showing ac-

guide and thermopile.

tapered metallized mica blade. Two silver point
( < act areas along the tapered part of the load

•vide electrical contact with the waveguide. A
potential applied between the front and back con-
tact areas will produce a current distribution in the
film which resembles to some extent that produced
bv the r-f field. The load is mounted in narrow and
accurately centered slits in the top and bottom
walls of the waveguide. The wires strung between
the two waveguides (see photograph) constitute the
u ic 11 nopile, an iron-constantan combination.

The total combined error is less than 2 per cent
after corrections are made for load VSWR and in
sertion loss of the waveguide. The sensitivity is con-
stant for lower levels; dropping at higher power
levels. Higher power measurements are possible.
but loads may burn out. Highest frequency is 75

RELY on Gl

The precision accuracy built into every
Gl fractional h.p. motor is iust one of the rea-
sons why so many leading original equipment
manufacturers "specify Gl"l For motors that
hit the specs" every time, for ruggedness and

economy, Gl 1/40 H.P. to 1/1100 H.P. motors
are unexcelled in the industry. Manufacturers
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rmopile output voltage vs input
P er. Below 40 mw the output voltage
is irectly proportional to the input
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mw to 500 mw the output voltage is
ortional to the input power raised

to the 0 93 power.

See this product at the Radio En
gineering Show, Booth 3602-04.
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product,
appreciate the extra value of General Industries'
free design consultation service and prompt
deliveries, too. When you have a fractional h.p.

2-pol«, shaded pole 
AC Induction Type

requirement, you can always . . . RELY on Gl!

Write for complete specifications and
quantity-price quotations today! 2-pole, shaded pole

AC Induction Type

4-pole, shaded pole 
AC Induction Type

4pole,4-cotl shaded 
pole AC Induction

2-pole Capacitor 
Reversible Type AC 2-pole, shaded pole 

AC Induction type
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FUNCTION generation by means of 
loading on tapped servo potentiometers is a sim- 

pie and convenient method, but the average engineer 
is apt to shy away from the problem of calculating 
the values of padding resistances to produce a given 
function. With the proper approach, the calculations 
can be simplified so as to involve nothing worse than
Ohm’s law and KirchofFs current law.

There are two major methods of padding tapped 
resistances, tap-to-tap loading and tap-to-end loading.
In the following examples a 9-tap (10 segment) po

Tap-to-Tap Loading

This system is the more straightforward of the two 
methods. In involves putting a resistance across each 
pair of taps on the potentiometer to bring the voltage 
across the segment between them down to the value 
required by the slope of the function between the 
corresponding points. The potentiometer is thus con
verted into a simple nonlinear resistance, and as the 
slider moves along the desired nonlinear function of 
8, and hence of X, is produced.

Consider the simple Monotonic, first quadrant func
tion shown in Fig. 1. The simplest way to organize 
the calculations is to draw a schematic of the poten
tiometer and make the calculations right on it. The 
various stages are shown in Fig. 2.

1. Divide the abscissa of the function into 10 segments 
and draw in the 10 straight-line segments which best 
approximate the function. Try to keep deviations of 
the lines above and below the function equal and at 

between the straight-line segments on the correspond
ing tap on the potentiometer diagram (Fig. 2A).

2. Since the resistance of each segment is known (5 
k for the pot used here) and the voltage across each 
segment is determined, the current that must flow in 
each segment to produce the desired voltage distribu
tion can be calculated (Fig. 2b).

Simplified Calculations
for

Servo Function Generators

Holton E. Harris and Rawley D. McCoy

Reeves Instrument Corp.

New York, N.Y.

3. Consider now the segment having the greatest cur
rent, corresponding to the part of the curve having 
the greatest slope. This is the “control” segment. Since 
there is no point in drawing any more power from the 
source than necessary, it is left unparalleled.

Fig. I. Simple monotonic function

At this point make sure that the current required does not 
exceed the current rating of the potentiometer:

where P = Power rating of the servo potentiometer in watts
R = Total resistance of the potentiometer in ohms

= Potentiometer current rating in amperes.
In the event that the required current is greater than the 

rated current of the potentiometer, it is usually possible for 
monotonic functions such as this to reduce all slopes by a con
stant and add a linear term by summation in an external ampli-

In the above example, the greatest current is 6 ma in segment 
10, well within the rating of the potentiometer.

4. Working each way from this control segment 
towards the ends of the potentiometer the padding 
resistors are drawn in parallel with all other segments.
Since the sum of the current in each segment and its 
padder must equal the current in the control segment, 
the current in each padder is easily determined by
subtraction (Fig. 2c).

5. If the voltage across each padder and the current 
through it are known it is a simple matter to deter 
mine the resistance (Fig. 2d).

T 
load 
potc 
nect 
add 
ingl 
tern 
the 
broi

Fig. 2. Sche
matic of tap-
to-tap loading
technique.
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Typical servo showing plug-in padding 
turrets with adjustable load resistors.

Terminal-to-End Loading

The other common method of loading brings the 
loading resistor from the tap to either end of the 
potentiometer in question, or to a point which is con
nected to the end of the potentiometer through an 
additional loading resistor. (It is sometimes mislead
ingly stated that the loading resistor goes from the 
terminal directly to ±100 v. To do so would eliminate 
the possibility of generating y.f(x). The tap should be 
brought to a point which can then be connected to y,

torque motors

INSTRUMENTSMIDWESTERN

at the IRE Show
New York City Coliseum 
March 18-21 Booth No. 3103

41st and Sheridan Road Tulsa, Oklahoma

MIDWESTERN
galvanometers 

oscillographs 

bridge balance

amplifiers 

data repeaters 

magnetic tape 

servovalves
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Comparison of Methods

Nonmonotonic Functions
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The nonmonotonic function approximated by the 
straight lines in Fig. 4 is such that no point of the 
function reaches 100 v, and both ends of the poten
tiometer are at zero potential.

The calculation proceeds in this manner until Junc
tion 2 (29 v) is reached, at which point additional 
current must be supplied through a 118 k resistor 
from the top of the potentiometer (note in this cal
culation, not the tap potential but 100 — Etap must be 
used). The fully loaded pot is shown in Fig. 3d.

to the 100 v supply, or to a resistor leading to the 
end of the potentiometer).

The calculation for this same function is now as 
follows:
1. Plot the straight line function approximation.
2. Draw a schematic of the tapped potentiometer. 
Calculate the currents of each segment as before 
Fig. 3a).
3. Consider the segment having the greatest current 
as the “control * segment and make sure that the max
imum current is within the power rating of the po
tentiometer.
4. Working each way from the control segment to 
the ends of the potentiometer, consider the tap points 
and make use of Kirchoff’s current law, which states 
that the net current into or leaving any junction must 
be zero.

For example, at Junction 9 the voltage is 70 v, and 
6 ma flows in from segment 10. Since only 4 ma flows 
out through segment 9, obviously 2 ma must flow to 
the ground through a parallel path (Fig. 3b). Since 
the voltage across this resistor is 70 v and the current 
through it is 2 ma, the resistance must be 35 k.

the servo itself for easy changing of functions.

4. There is much less danger of ruining the main 
servo pot through inadvertent misadjustment. It is 
common practice to trim the function to exact values 
or to make minor adjustments while the padders are 
actually connected to the servo potentiometer. A- 
cording to the pot loading schematic of Figs. 2 an. 3, 
it is apparent that any one of the padder potentiom
eters in the tap-to-tap case could inadvertently be 
moved to any value from zero to infinity without 
seriously increasing the current through the sen1 
potentiometer.

Tap-to-Tap Loading:

Simple tap-to-tap loading is not possible with non
monotonic functions. Currents must be introduced at 
each maximum or minimum from the ends of the 
potentiometer to reverse the slope of the curve, al
though the same general method applies.
1. Calculate the current in each segment, and check 
to make sure that the safe current rating of the poten
tiometer is not exceeded.
2. Note the nodal point, where the proper voltage 
cannot be obtained by simply paralleling a resistor. 
Obviously current must be introduced into the pot at 
this nodal point.

Such nodal points divide the potentiometer into 
groups of segments. If the maximum current required 
in each group of segments are different, the total cur
rents through segments and padders in each group 
need only to be as large as the largest current in that 
group. Each group then has its own “control’ segment. 
This is not applicable to the function shown in Fig. 4, 
since this particular function is symmetrical.

A straightforward calculation leads easily to the 
loaded potentiometer of Fig. 5a.

Tap-to-End Loading:

This calculation proceeds exactly as before and 
yields the results shown in Fig. 5b.

The tap-to-tap loading method has a number of 
advantages over tap-to-end loading, and in general 
is the recommended method:

1. It is more straightforward and the calculations are 
simpler.

2. It draws less current from the source.

For instance, in the first example tap-to-tap loading 
requires only 6 ma total from the source while tap-to- 
end loading requires 10.8 ma. In the second example 
tap-to-tap loading requires only 12 ma, while tap-to- 
end loading requires 20 ma. In some instances, par
ticularly with nonmonotonic functions, tap-to-tap 
loading will require as much current, but will nevei 
require more.

This reduced power requirement is not too signifi
cant if only f(x) is wanted, since the extra drain on the 
±100 v supply is not great. But if y.f(x) is to be ob
tained, in conjunction with an amplifier feeding sev
eral loads, the extra drain on the y amplifier might be 
troublesome.

3. The padding resistors for tap-to-tap loading 
usually have lower values. In the above example tap- 
to-tap resistances range up to 25 k, while tap-to-end 
padders have values up to 360 k. Lower values mean 
better stability for the function, since they permit the 
use of the more stable wire wound resistors, generally 
available only in lower resistance values. It also makes 
possible the use of small wire wound trimmer pots 
mounted in a turret which may be plugged right into

Fig. 4. Symmetrical non monotonic function



I In the tap-to-end method of Fig. 3 however, where 
; I voltages are introduced directly, the situation is dif-

I ft rent. If one of the padding pots is inadvertently 
I turned down to too low a resistance, the current 

* I thi' ugh any given segment could exceed safe limits.
I idding turrets for those servos which are prima- 
I n multiplying servos (or resolver servos) are nor- 
I rn Hy supplied with turrets arranged for padding with 
I fixed resistors. Simple functions can be made up using 
■ stc resistors, and functions used repeatedly can be 
I st d to be used as required. If function generation is 
| to 1 e done more frequently, it is convenient to be able 
I to. I just the padding without changing resistors, and

1 H

Fig. 5. Tap-to-tap and tap-to-end 
loading for non-monotonic function.

thi purpose padding turrets with built-in minia- 
। ♦ * 're-wound potentiometers can be used.

b >; ictice a fixed resistor is supplied in series with 
eat! niature padding pot, equal in value to the 
pa de pOt itself. The resistor is then shorted out for 
cover g the lower half of the padding range and 

in tor the upper half. This arrangement serves the 
purpose of reducing the power dissipation in the 

Pa ¡er pot and improving the resolution of adjust- 
11 The padding pots used have approximately the 
sa temperature coefficient as the servo potentiom- 
et< itself.

Pot Loading Computer

Although the calculations for the proper value of 
padding resistors to generate a given function can 
be made quite simple, in large computer installations, 
where a great deal of function generation is to be 
done, a quick mechanical means of arriving at the 
correct resistance is useful. A pot loading computer 
is available for this purpose in the “400” series RE AC 
Computer.

The pot loading computer is simply a device for 
isolating the segment (tap-to-tap loading) or the node 
(tap-to-end loading) under consideration by making 
sure that the adjacent ones meet the specified condi
tions. It is then simple to adjust the padder until the 
one in question does also.

The pot loading turret is plugged directly into the 
front of the pot loading computer. The voltage at each 
of the nodes in the final function is then set up on a 
series of 21 ordinary scale factor potentiometers on 
the pot loading computer. The internal switching 
then isolates the segments (or nodes) one by one, and 
the padder is adjusted until a null is reached with 
the desired function, previously set up. Loading is 
normally done against a precision resistor string in the 
pot loading computer itself, so as not to waste analog 
computer time. Padding may also be done against the 
actual servo cup by means of an extension cable 
which leads from the pot loading computer and plugs 
right into the turret receptacle in the front of the 
servo itself.

Accuracy

It should be noted that all of the preceding calcula
tions have ignored the effect of the load on the poten
tiometer. For the usual function generation this omis
sion is justifiable. For a 50K pot operating into a 1 meg 
load, for example, even if no padding resistors are 
used, the error will only be 0.6 per cent from true 
value, and any padding resistors used will tend to re
duce the total pot resistance, and hence the effect of 
loading. In general this error will be lower than those 
inherent in the straight-line approximation to the func
tion. In any event, if this error is a problem, it can be 
removed by the us eof a standard unloading circuit.

The taps on some one-turn potentiometers may also 
vary by as much as 0.5 per cent from the theoretical 
value. A first order correction can be made to this 
error by calculating the padding resistance first from 
the theoretical tap resistance and then multiplying 
each padder by the ratio of the actual resistance meas
ured between taps to the theoretical value. This cor
rection will also take care of variations in the total pot 
resistance.

The accuracy of the calculation will also be affected 
by the original linearity of the potentiometer being 
used. This can be corrected to almost any desired 
value within the limits of the resolution by permanent 
connection of trimming resistors between taps on the 
pot itself.

Do you hove on unsolved 
"X” spot in your design?

•••A place where you would 
put the "ideal” relay—

if you had it?
clare Type J Relays have been filling difficult 
“X” spots in industrial designs for more than a 
decade.

Possessed of the most positive of all twin
contact designs, the clare Type J Relay has 
all the desirable features of a telephone type re
lay—yet greatly reduced in bulk.

Many basic design ideas have been improved 
by this relay—a clare original—whose wide ac
claim has provoked a lot of imitators but never 
an equal—whose many distinctive features have 
provided an eminently satisfactory solution to 
many perplexing problems involving efficient, 
long-life relay operation.

Let us work with you to pick the best relay 
for your important relay requirement. Address: 
C. P. Clare & Co., 3101 Pratt Blvd., Chicago 45, 
Illinois. In Canada: C. P. Clare & Co., 659 Bay
view Ave., Toronto 17. Cable address: clarelay.

TYPE J DESIGNS TO MEET WIDE DESIGN REQUIREMENTS

Standard Type J Relays. Twin contacts (Palladium standard). 
Rated current-carrying capacity: 4 amperes, 150 watts.
Power Type J Relays. Heavy-duty contacts riveted to 
springs. Code 18 (Silver). Rated current-carrying capa
city: 10 amperes, 2713 volts d-c.
Type J Video Relays. For switching video and other high- 
frequency currents.

Write for Engineering Data Book 
and Bulletin 119

CLARE RELAYS
FIRST in the industrial field

CIRCLE 29 ON READER-SERVICE CARD FOR MORE INFORMATION



pOWi

CIRCLE 30 ON READER-SERVICE CARD FOR MORE INFORMATION

Portion of Eclipso-Pioneer's synchro calibration and test facility.

Doyton, Ohio, Seattle, Wash.
Division, 205 E. 42nd St, New York 17, N. Y.

I ITILIZING a balun type feed, this coaxial hy- 
brid ring achieves broadband operation and 

excellent isolation and balance characteristics. Isola
tion and balance are obtained in a size more com
pact than possible with waveguide techniques. The 
bandwidth of this unit is much broader than is 
presently achieved in comparable-sized conven
tional coaxial hybrid rings.

The broadband unit is ideally suited for EUM 
received mixers. The device, developed by Bogart 
Manufacturing Corp., 315 Seigel St., Brooklyn, 
N.Y., might find use in any system where balanced 
mixer operation is desirable. It can be used as a 
power divider; for example, feeding two antennas 
from a single transmitter. Conversely, a single load 
can be fed from two transmitters. Small size and 
weight suggest that this unit be considered for 
guided missile applications, in particular, where 
space is a problem.

The “series-shunt” fed coaxial hybrid differs fn m 
the conventional coaxial hybrid in the positioning 
and feed of arm 4. In a conventional hybrid all 
are are shunt fed. By moving arm 4 X/4 at the de
sign frequency, and changing it to a series feed the 
hybrid action is maintained »although arm 4 will w 
longer be matched to the same Zo. The series fee is 
achieved by lifting the outer conductor of the c - 
ial line above ground by means of a balun. The unit 
illustrated has a type N connector, but in special 
applications other types of connectors could 
used.

Model NS 5802 for the S band has been design 1 
to operate over a 50 per cent bandwidth center« d 
about 3000 mc. Variations of this design are being

In buying precision synchros, 
doesn’t it make a lot of sense 
to insist on getting exactly 
whatyou want, when you want 
it — and at minimum cost?

Best way to be sure you get 
three to depend the 

Bendix “Supermarket”.
Our mass synchro production facilities . . . the nation’s largest 

. . . are constantly turning out just about all types of synchros 
imaginable. This means we can offer you immediate delivery of 
most synchro types—and minimum cost on all synchro types, 
even for small quantity orders.

You can depend on the quality of Bendix synchros, too. They 
will equal ... or exceed . . . the accuracy of any other synchros 
made today. Sound reasons why you'll be ahead to rely on the 
experience and mass-production facilities of Bendix.

WHY IT PAYS TO SHOP AT THE BENDIX “SUPERMARKET 

- NATION’S LARGEST PRODUCER OF SYNCHROS

Eclipse-Pioneer Division
Teterboro, N. J.

AVIATION CORPORATION

SHAFT POSITICIN-TO-DIGITAL CiONVERTERS

” 1 J
Eclipse-Pioneer Coded Commutator type shaft position-to- 
digital converters are miniature devices for convertinq 
Analog information to Binary Digital form. Designed for 
Digital control systems, data processing equipment, 
telemetering applications, or computers. Especially suited 
to air-borne use.

___________ Specifications:
Model GS-1-A1 Model GS-2-A1

Tye* output 8 digit gray (Reflected 
_ Binary Cede)

7 digit Natural Binary 
Code- (double bruahT

Shaft resolution 1 part in 256 1 part in 128
Current rating .015 amps, (max.) per digit 

with non-inductive loading
.015 umps. (max.) per digit 
with non-inductive loading

Shaft speed Max. continuous input of 
__ 150 revs, per minute Max. continuous input of 

150 revs, per minute
Input torque 0.2 ounce-inch (max.) 0.4 ounce-inch (max.)Diameter of unit 15/16 inch 15/16 inch
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Coaxial Hybrid Ring
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2311 West Burbank Blvd
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Riy Johnston Company 
11009 Evanston Avenu« 
Seattle 33. Washington

Joseph Turner 
1140 South Peorii 
Tulsa, Oklahoma

Richard H. Whitehead, Jr. 
Guilford, Connecticut

Gallagher Company 
15 Ritchie Avenue 

Cincinnati 15. Ohio

For further information call or write 
your nearest Hitemp Wires, Inc. rep
resentative or sales engineer today!

General Power Eduip Co 
5623 Orar Street

Washington t, 0. C.

NEW YORK A NEW IERSEV
Par Distributors 
.40 Old Country Road 
H'cksv‘H», New York

UPPER N. V. STATE 
Philip I. Kirsh 

223 Windemere Road 
Rochester 10, N. Y,

CANARA, VIRGINIA, W VA, 
MISS.. LOUISIANA. PA.
Aironic Accessory Co. 

161 Orinoco Drive 
Bnghtwatars, N. V.

SAN FRANCISCO A N. CAL.

AU. VENN, A BEBRt.A 
C. H Emory Equip Co.

P. 0. Boi 9013
Bi rm¡«(ham V. Alabama

WRIBNY FIELI 
lack I Carney A Assoc. 

905 Knott Building 
Dayton 2. Ohi ।

IN MAGNET WIRE
THERMAL TEST: 168 HOURS

5230 Culver Road 
Minneapolis Minnesota

EXPONT
CT. BRITAIN A W EUROPE
Hartley Baird Ltd.
37-39 Thurloe Street 
South Kensinrton
London S.W. 7, England

WASNIMTM. B. C. 
BOVERNMENT

March 1, 1957

Ask yourself? How will the compo
nent I manufacture be used? If your 
coils, relays, transformers, motors 
etc. must withstand today’s high 
temperatures and frequencies; If 
moisture, chemicals or solvents will 
be encountered; if abrasion resist
ance and film continuity are a must

The above Illustrations clearly 
show the tremendous thermal ad
vantage of Hitemp’s "Temprite," 
Teflon* insulated magnet wire, over 
the best of other film-type insula
tions. Here is a true Class H magnet 
wire, with an amazing upper tem
perature level of 500° F.

.out* Wntlay IM.
IllIMIS, Wltc. A IBWA

Cain« Silt« Company 
402« North Cicwo Av*.

Chicago Al. Illinois

Schematic of coaxial hybrid 
ring with balun feed, arm 4. 
The conducting ring is a 
hollow tube. In a typical 
application, arm 1 could be 
a signal input; arm 4, local 
oscillator input; arms 2 and 
3 mixer outputs.

developed for other frequency bands. The fre
quency range of NS 5802 is 2250-3750 me.* Average 
power rating of arm 1 is 200 w; arm 4, 30 w. The 
VSWR looking into either arm 1 or 4 does not ex
ceed 2.9. Isolation between arms 1 and 4 is greater 
than 30 db over the entire band. The degree of 
unbalance between arms 2 and 3, when power is 
fed into either arm 1 or 4, does not exceed 0.4 db. 
The unit, made of aluminum, weighs approximately 

114 oz.
For more information on these coaxial hybrid 

rings turn to the Reader’s Service Card and circle 31.

For maximum reliability and un
equalled performance specify 
"Temprite” . . . the magnet wire 
made to exceed the requirements of 
military specification MIL-W-19583. 
Available in sizes 14 to 50 AWG in
clusive and in single, heavy, triple 
and quadruple thicknesses

HITEMP WIRES STAND UP 
...WHERE OTHERS GIVE UP

IITEMP’S "TEMPRITE” - TEFLON 
FILM INSULATED MAGNET WIRE INSULATED MAGNET WIRE

Above photugraphi unretouched

FOR COMPONENTS
or if miniaturization is important... 
Hitemp’s "Temprite” must be 
specified.

NATIONAL REPRESENTATIVE
IM AMELES A CENT. CM. S. CALIF., ARIERN* NEV
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Precision Potentiometers

Adolph Cohn, President

Sigmund Cohn Corporation 
Mount Vernon, N.Y.
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Comparative noise patterns of potentiometers wound with noble 
metal alloys, a, and with nickel base alloys b, before and after 
a 6-hr exposure to humidified air containing a trace of ozone.

RECENT developments in the wire industry make 
is possible for both the potentiometer designer and 

the equipment designer, who evaluates and selects 
potentiometers, to achieve performance not before 
possible.

The introduction of new noble metal alloys permits 
construction of potentiometers of very low noise level. 
This low level is maintained during long periods of 
inactivity of the potentiometer under severe environ
mental conditions. Noble metal windings require only 
light wiper pressure so that potentiometers can be 
constructed which require very small force to operate 
them.

Improvements in wire drawing and enameling 
methods enable the manufacturer to produce poten
tiometers of better linearity, life and resolution. It is 
now possible for him to obtain wire held to close and 
difficult specifications, so that he in turn may improve 
his own product along the lines suggested below. 
Characteristics of noble metals and their influence on 
potentiometer performance are covered in this article.

General Characteristics of Noble Metals

A noble or precious metal or alloy is one which is 
stable and very inactive chemically even at elevated 
temperatures. It is therefore not subject to atmos-

40

pheric corrosion after prolonged exposures to extreme 
conditions and the contact area retains its initial char
acteristics over very long periods of time. Platinum 
and gold are typical noble metals.

Since precious metal windings are and remain free 
from oxides (and other chemical compounds) on the 
contact surface, the contact resistance retains its orig
inal low value, permitting the use of considerably 
lighter wiper or contact pressure than with metals 
which later form surface films of insulating oxides. It 
is this contact resistance which produces noise of the 
type discussed below.

With the precious metals it is not necessary to have 
sufficient contact pressure to break through such a 
layer. This low wiper pressure which is characteristic 
of noble metal potentiometers is a particular advan
tage in the design of instruments where only small 
forces are available for moving the brush. Instruments 
such as pressure transducers, gyros and accelerometers 
as well as others come within this classification.

Lighter contact pressures usually prolong the useful 
life of a potentiometer. On tests run by ourselves as 
well as by many manufacturers and users of poten
tiometers, life of twenty million or more cycles is not 
uncommon. In addition, since wear is held to a mini
mum, the initial high linearity can be maintained 

within closer limits for longer periods of time.
A further advantage of a noble metal winding is I 

the ability of the potentiometer to withstand very 
high temperature. There is evidence that the useful 
life of a potentiometer with such a winding is not 
adversely affected by elevated temperature as would 
be the case with base metal windings.

Recent trends in potentiometer design have been 
towards miniaturization, higher resolution and some
times higher total resistance values. This necessitates 
the use of smaller wires, in some cases as small as 
0.0004". Wires of these small diameters require high 
tensile strength to prevent breaking in winding. In 
the present state of the art, the combination of high 
tensile strength (200,000 to 300,000 psi) combined; 
with relatively low temperature coefficient of resist
ance, can be obtained with platinum alloys and vith 
gold alloys of high precious metal content. The great 
hardness of these high tensile strength alloys assures 
excellent wear resistance.

Most precious metal alloys suitable for potentiom
eter windings are of lower resistivity than the usual 
chromium nickel alloys permitting the use of sma ler 
wire diameters for comparable resistance. Theref ore 
for any given resistance value of the winding, th re 
is a considerable gain in resolution as a greater num-
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Unretouched photographs magnified four diameters.
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( turns of the smaller wire will be required per 
juit ngth of the winding. Resolution is still further 
impr ved by the use of ultra thin enamel which is 
jest >ed below. As a general rule, noble metal alloy 
win igs with proper contact materials make more 
neai noise-free potentiometers than chrome nickel 
base »Hoys.

Noise and Corrosion Resistance

h many applications, it is important that a po
tentiometer retain its noise-free characteristics during 
long eriods of inactivity. This requirement can be 
met In noble metal windings.

lerated tests were run in this company’s labor- 
ator\ to determine the relative noise level of potenti
ometers wound with noble metals and chrome nickel 
alloys before and after periods of inactivity. Two typi

cal noble metal alloys were investigated (Sigmund 
Cohn No. 479 Platinum alloy and L.T.C. alloy, the 
newest member of the company’s noble metal alloy 
family) and also typical chrome nickel alloys. Man
drels were wound with enameled wire of the alloy 

I to be tested in the form of enameled wire 0.001 in. 
liam. The mandrel was Formvar covered copper wire 

O.0S0 in. diam. One inch of winding was swept using 
a heat treated Paliney 7 contact, manufactured by 
the J. M. New Company in Hartford, Connecticut, 

^9.015 in. diameter, at a 5 gram pressure. Noise meas
urements were made using the conventional circuit in 
the oscilloscope, (as described in N.A.S.-710 of the 
National Aircraft Standards Committee) and a con
stant current source of 1 ma.
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The specimens were carefully polished and mounted 
in the test fixture. A noise level of substantially zero 
was noted in this initial condition for each specimen. 
Observation and photographs were made using an 
oscillograph.

The potentiometers were then exposed for six hours 
to a moist atmosphere containing a trace of ozone, 
during which time the wipers were motionless. After 
this exposure, the potentiometers were again put into 
motion, and their noise level observed and photo
graphed. No change occurred in the potentiometers 
with the 479 Platinum alloy or the L.T.C. alloy, but 
a noticeable change (more than 500 ohms equivalent 
noise resistance) occurred with the base metal chrome 
mckel alloy. In the photographs reproduced below, 
the vertical scale is 1 in. = 1,000 ohms equivalent 
noise resistance.

Alt« i 50 or 100 sweeps the noise of the potentiom- 
eter with the chrome nickel winding greatly dimin- 
ished nd ultimately reached a minimum. The number 

sw ps required to clear up the noise is dependent

The

-

Hand assembled diodes Automatically assembled CBS diodesCOMPARE
The increasingly automatic assembly of electronic equipment is placing 

serious limitations upon component manufacturers. Rigid, tight tolerances 
must be maintained to avoid jamming the automatic machines. This spells 
automation for components, too.

CBS has done something about it. On seven integrated machines, CBS glass 
diodes are automatically assembled, packaged, tested. The picture tells the story 
. . . compares the results of this automatic assembly with that of ordinary 
hand assembly. The controlled uniform quality is apparent. As you would ex
pect, the uniformity is both mechanical and electrical.

Take advantage of CBS Advanced-Engineering. Specify CBS glass diodes 
for uniformity ... for dependability ... for automatically controlled quality.

'Otentiometer manufacturer is to a large extent 
ePt ’ nt upon the linearity of the wire he purchases,

CBS-HYTRON
Semiconductor Operations, Lowell, Mass.
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for the linearity of the potentiometer he can produce 
with it. Although non-linearity of the wire can be com
pensated for during potentiometer manufacture, such 
compensation is not necessarily perfect. The more 
nearly linear the wire, the better in this respect.

It is highly desirable that the electrical and physi
cal characteristics of a wire remain as constant as 
possible throughout its length. However, minor and 
gradual changes continuing uniformly throughout the 
length are not as objectionable as abrupt random 
variations occurring within short lengths. A wire of 
good linearity is one in which these variations are 
held to a mimimum.

The manufacturer of the wire is aware that its lin
earity is dependent upon two basic requirements. The 
first requirement is homogeneity of the ingot as orig
inally cast. It must be quite free from segregation. 
Ingots which are allowed to solidify over a longer 
period of time, generally speaking, exhibit more segre
gation than ingots which have solidified more rapidly. 
In other words, larger melts mean slower cooling and 
greater segregation. The use of a pure metal, as op
posed to an alloy, would overcome this difficulty but 
unfortunately, no pure metal is known to make a truly 
satisfactory potentiometer winding. Hence an alloy 
must be used and the problem of segregation is always 
present to a greater or lesser extent.

The second general requirement for high linearity 
in wire (even though the ingot itself be almost com
pletely free from segregation) is good drawing tech
niques. The diamond dies must be constantly main
tained at maximum efficiency by polishing them to the 
highest finish, correct entrance angle and bearing and 

correct “draft” with respect to the preceding die. As 
the wire approaches the final size the last several 
drafts are made “single pass.” In this way the wire 
does not come into contact with revolving drums or 
capstan and passes directly from one spool to another 
thereby avoiding a possible source of surface scoring 
or “galling.”

Roundness, Smoothness, and Straightness of Wire
The life, noise level and linearity of a potentiometer 

are often governed by the physical condition of the 
wire used in the winding. The wire requirements of 
the potentiometer manufacturer are considerably more 
severe than wire requirements for most other pur
poses.

The term “roundness” is intended to cover not only 
a circular cross section, but also lack of surface irregu
larities such as longitudinal scratches which may re
sult in a noisy potentiometer, as well as poor life. It is 
very desirable in the winding of potentiometers to 
have a wire with as nearly as possible a perfectly 
round cross section. This ideal condition can very 
closely be approximated by the selection and care of 
the diamond wire drawing dies, and by careful wire 
drawing techniques.

The diamonds used for drawing dies are never as 
perfect as might be desired. Nonuniformity of hard
ness or unsuspected flaws in the stone may result in 
uneven wear and therefore out-of-roundness or 
scratches on the wire the die produces. These defects 
may be of a very minor nature; however, with con
stant vigilance on the part of the operator during the 
drawing operation, they may be detected. At the first 

sign of out-of-roundness the die must be repolished 
or discarded. ,

The detection of out-of-roundness in a wire is much 
simpler than measuring the magnitude of such out-of. 
roundness. Visual inspection by an experienced oper- 
ator is usually the most sensitive and most dependable 
method. A wire with sufficient out-of-roundness to be 
detected with ordinary measuring methods would be 
wholly unsuited for the manufacture of even semi
precision potentiometers. Optical methods have 
proven too cumbersome to be of practical usefulness.

Although out-of-roundness does not necessarily 
destroy the linearity of a wire, a potentiometer wound 
with such out-of-round wire will probably be less, 
linear than one wound with a more nearly round wire. 
This is because the wire cannot be made to properly 
“lay” on a mandrel or card and usually results in un
even spacing of the turns. Occasional “high” wires may 
also result. When used in applications involving rapid 
wiper travel this may cause the wiper momentarily to 
break contact with the winding.

Although not related to the matter of roundness of 
wire, spaced turns are also produced by wire which 
exhibits a longitudinal twist. A twist of this kind is 
very difficult to detect, and even though present to a 
marked degree may not be evident except by the 
effect it produces on the winding. It may be intro
duced at various stages of the drawing process and 
care must be taken to avoid it.

Straightness of wire is very important and desirable. 
An excessively curly and wavy wire can create wind
ing difficulties resulting in spaced turns, high wires 
and other defects that may be at once apparent or 
develop in the form of short life.
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Characteristics and Specifications of Three Precious Metal Alloys Customarily Used 
in Potentiometer Winding

Resistivity ±5%

Temperature Coefficient 
of Resistance (Nominal) 
(0 to 100°C.)
Tensile Strength
Composition (Nominal)

479* 851 L.T.C.**

400Û/cmf

240 p.p.m.

300,000 psi

Pt 92% 

W 8%

Type designation* refer to Sigmund Cohn Corp.
• Patented for use a* a potentiometer winding 

Patent applied for *

180Q/cmf

600 p.p.m.

300,000 psi

Pt 79%

Ru 6%

Rh 15%

550û/cmf

20 p.p.m.

200,000 psi

65% noble metal

Enamel
The function of an enamel when used on a wire 

for winding potentiometers differs in many respects 
from that of wires used for fixed resistors. A wire quite 
suited for winding fixed resistors might be unsuited 
for winding precision potentiometers, and vice versa. 
The dielectric requirements of potentiometer wire are 
usually lower than for most other wire, but uniformity 
and thinness are of utmost importance in the manu
facture of potentiometers.

When ordering wire, potentiometer manufacturers 
may now specify not only the kind of enamel the wire 
manufacturer must use, but also its thickness which 
may be far less than that formerly available. It is cus
tomary to specify an enamel thickness which results 
in an increase of diameter of the wire of 10% on wires 
of 0.0015 in. and smaller. However diameter increases 
of as little as 5% can be specified. The recent tr nd 
has been in the direction of thinner enamel for reasons 
mentioned below.

The method of applying the enamel for potenti >ni- 
eter purposes, consists of applying many extrenely 
thin coats by free dip methods. When required, e ch 
individual coating may have a thickness of only ab ut 
0.000001 in. and many individual coats are usui Uy
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DISPLAYS

MODEL PJ-1

Here is how it measures-.

Useable Horizontal Frequency Range.. 15 cycles to 25 kc.

AVAILABLE ON EQUIPMENT LEASE PLAN

alista

43

POLARAD

5, 10, 100 millimicroseconds and
1, 10, 1OO microseconds full scale.

5, 10, 100 millimicroseconds full scale.

Input Requirements:
Pulse Width
Repetition Rate
Amplitude
Polarity
Input Impedance

Measuring Level

Jitter Measurements:
Repetition Rate Jitter

Width or Relative Jitter
Residual Jitter

ELECTRONICS CORPORATION

Power Input
Dimensions
Weight
Outputs Provided For

0.2 to 10.0 microseconds.
50 to 6,000 pps.
5 to 50 volts, peak-to-peak
Positive or negative
82,000 ohms shunted by 25

micromicrofarads.
50% point of input pulse, nominal.

115 v ± 10%, 50 tí 420 cps, 400 watts.
19 wide by 17V2 high by 12 inches deep.
60 lbs.
(1) External oscilloscope

CIRCLE 34 ON READER-SERVICE CARD FOR MORE INFORMATION

Conclusion

smo,, and uniform to a degree not normally required 
in resistance wires.

apj d. Each coat is baked before the succeeding 
one s applied.

T e above method results in an extremely smooth 
and miform enamel coating, free from beads or other 
irre ilarities. Bare wire which is of high quality, as 
far as linearity and roundness is concerned, when 
ena teled by this method, may be “close” wound or 
bu ’ wound producing potentiometers of surprisingly 

higi linearity. The good linearity of such a winding 
depends to a very large extent on the uniformity of 
the (namel.

A thermo-setting resin has been found very satis- 
fact< ry as the enamel. Sigmund Cohn Corp, generally 
use Class A enamel which although officially rated 
at 105 C. maximum, nevertheless for potentiometer 
purposes is frequently used successfully for temper- 
atun-s up to about 150 C. With recent interest in po
tentiometers for operation at considerably higher tem
peratures, Class B enamel is now also available. This 
can also be used successfully for potentiometers at 
temperatures in excess of the official rating.

In addition to producing a more uniform and linear 
winding, thin enamel has two other important ad- 
\ antages. First, since more turns may be wound per 
unit length better resolution is possible. This may 
necessitate the use of a smaller mandrel or card if the 
same total resistance value is required, but this usually 
is no disadvantage and may be an advantage. Secondly, 
a thinner enamel coating may more easily be removed
from the contact area of the winding than the con
ventional thicker enamel. It has been found for ex
ample that this thin type of enamel may quickly and 
conveniently be removed by buffing with a slurry of 
bicarbonate of soda and water. Details of this process
will be supplied upon request.

If desired after all enamel on the contact area has 
i>een removed with bicarbonate of soda the winding
itself may be lightly buffed by conventional methods.
Fhis final burnishing or polishing of the metal surface 
is considered by some to result in less noise and
longer life.

The manufacturer of potentiometers is not limited
to stock sizes” as far as precious metal wire is con-
vemed. Since this wire is drawn to order, he has un-
hmited choice in the selection of resistance values.
These values are normally held to a tolerance of plus
or minus 3%; where requested to a tolerance of plus or
minus 1%. In addition, if enameled wire is required, he 
hould indicate what kind and thickness of enamel

best suits his design.

lo ! »tentiometers of low noise levels, where long 
sbelf fe and light wiper pressures are involved, the
use 1 a noble metal winding is indicated. These 
modi t precision potentiometers require wire of the 
otmo roundness and linearity. When enameled wire
15 Us for the winding, the enamel must be thin,
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• Self-contained cathode ray 
tube with continuously ad
justable horizontal sweep 
from 40 to 2,000 cps. Can be 
synchronized with signal.

• Printed circuit construction

MEASURES

reference 
pulse

• Self-contained calibration in 
three ranges: 100 milli u sec., 
10 milli u sec., 5 milli u sec.

• Power frequency range from 
50 to 420 cps.

• Provision for measurement of 
jitter frequency by Lissajous 
figures.

A new Polarad instrument to show the magnitude and wave- 
form of jitter modulation in rate generators, pulse width 
modulators encoding devices, precision time generators.

1. pulse to pulse jitter. Two 5 me oscillators are pulsed-
one with the leading edge of each pulse. The outputs of
the oscillators are compared in the phase detector and
displayed on the CRT.

2. pulse width jitter. The leading and trailing edges of a
pulse gate the 5 me oscillators and are compared.

Less than 0.5 millimicroseconds on 5, 10.
3. repetition rate jitter. The leading edge of the pulse gates and 100 millimicrosecond ranges.

a 5 me oscillator which is compared with a stable 5 me
crystal controlled oscillator in a phase detector. The out
put of the phase detector is divided by a calibrated atten
uator in factors of ten and two and displayed on a CRT. (2) Recorder (± 5 ma. into 1,000 ohms)

4. waveform of jitter. Obtained by rectifying the output of
for disturbance frequency.

the phase detector.

43-20 34th Street • Long Island City 1, N. Y.
REPRESENTATIVES: Albany, Albuquerque, Atlanta, Baltimore, Boston, Chicago, Cleveland, Dayton, Denver, Englewood, Fort Worth, Kansas City, Los Angeles. New York.
Philadelphia, Portland, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, D. C.( Winston-Salem, Canada: Arnprior, Ontario.

Resident Representatives in Principal Foreign Cities



Conductive Rubber
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Typical configurations of resistance 
cards consisting of fiberglass lami
nates impregnated with phenolic 
resin containing conductive rubber.

t
t

Waveguide fitted with attenuator made 
from conductive rubber laminate.
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MANY THANKS
...FOR YOUR “VOTE” OF

• We appreciate your having given Photocircuits Corporation so many 
orders for Printed Circuitry and allied electronic sub-assemblies.. We 
believe you will continue to do so because of our ...

1) Technological LEADERSHIP. Pioneering, and our policy of pro
moting the free exchange of engineering information, have been the 
“role” of Photocircuits Corporation in the relatively new field of printed 
circuitry. The recently published “Standard Printed Circuit TOLER
ANCES” has been well received. After quickly dispensing 15,000 copies, 
we are heavily backlogged with requests for additional copies.

2) Production EXPERIENCE and CAPACITY. Over 7000 different 
applications of printed circuits and associated assemblies have been 
produced to date by Photocircuits Corporation! This is the kind of experi
ence in production that has led to the building of our large new plant 
shown below ... exclusively for the research, development and produc
tion of the industry's expanding printed circuit requirements.

3) Reputation for QUALITY. “Ask the man who . .to paraphrase 
a famous slogan, and you will receive testimony other than our own self
appraisement! A recent, impartial, survey placed Photocircuits “first” by 
a factor of 3 over our nearest competitor among those considered in 
purchasing printed circuitry! Our aim is to continue to merit your 
CONFIDENCE.

CHICAGO 3347 W Irving Park Rd • KE 9 7555 

MCNESTER: 650 linden Ave . HI 5-0580 

LBS ANGELES: 7407 Melrose Ave • WE 3-7276 

MYTON: 25 Main Building South . FU S377 

KANSAS CITY. M0 4210 Mam St • WE 1-7564 

CHARLOTTE, N. C. 222 Providence Rd . FR 5-8958 

COCOA. FLA.: 209 Beverly Rd. • CO 201M 

OENVER: 1013 15th St. . KE 4-50S1 

SPOKANE: P. 0. Box 835 . TE 8-2287

CORPORATION
Pioneers in Cost-Cutting Printed Circuit Techniques

GLen Cove 4-8000 FLushing 7-8100
Cable Addrest PHOCIRCO

PHOTOCIRCUITS CORPORATION
Dept. ED3, GLEN COVE, New York

□ □
Please send literature items checked:

Photocircuits’ Engineering Brochure 
P-1 Fabrication 
P-2 Base Materials 
P-3 Platings A Plated-Thru Holes 
P-4 Etched or Plated Conductor Characteristics 
P-5 Printed Components
P-6 Switch Plates A Commutator Discs
P-7 Assembly A Dip Soldering
P-8 Layout A Design
P-9a Standard Printed Circuit Tolerances

NAME....... 
COMPANY 
ADDRESS
CITY ZONE STATE

CIRCLE 35 ON READER-SERVICE CARD FOR MORE INFORMATION

UNIFORM area resistance in a wide range of 
values results from a unique process of plastic* 

laminating involving the use of conductive rubber. 
The uniformity of resistance over a wide frequency 
range at microwave frequencies has resulted in 
applications for the “Cards” as attenuation and 
termination devices.

The resistance cards are supplied in squares 
6 x 12 in. in size as standard and up to 7 x 18 in. 
on special order. The material produced by U. S. 
Rubber Company, 1230 Avenue of the Americas, 
New York, N. Y., is laminated fiberglass impreg
nated with phenolic resin containing conductive 
rubber. The laminate can be conductive on one 
side or on both sides, depending upon require
ments. The card can be made up in most any thick
ness desired and to close tolerances. For example:’ 
thicknesses of 0.025 in. ±0.004 and 0.070 in. ±0.005 
have been provided. Resistance ranges from 50 to

ELECTRONIC DESIGN • March 1, I’#
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TECHNICAL DETAILS ON REQUEST
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netic waves.

Resistance Cards

700 ohms per square ±15 per cent have been sup
plied. Other resistances can be provided upon order.
Dimensional stability of the cards is excellent, and 
warp in width and length does not exceed 0.250 in.
per foot. Aluminum foil terminal strips can be fur
nished, bonded to the cards for test purposes or for
making connections.

Applications

Known as US-KON HGP-4, this material has been 
successfully used throughout the microwave fre
quency spectrum for applications requiring power 
dissipation, predetermined loss or attenuation, pro
tection of crystals or other sensitive devices, isola
tion, or impedance matching. The chief uses have 
been as microwave terminations and attenuators. Select that Clarostat standard wire wound or composition-element

It has also been used as a radiation absorber to sup
potentiometer (Series IO, 48M, 49M, 43, 37, 51 or 58) for

press unwanted vertically polarized electromag
superlative electrical and mechanical characteristics.

Then, if you wish a water- and vapor-tight housing, have it encapsulated.
That’s the Clarostat POTPOT encapsulated control. Completely sealed

How Used with exception of external shaft assembly and terminal ends.

1 or use in attenuating power in waveguides, the 
Special water-tight provision for shaft. Meets MIL-STD-202 Test

1 ¡stance Card is placed in the center of the wave- 
Specification. Also necessary salt-spray, humidity and
temperature cycling requirements of MIL-E-5272.

- ide, aligned in the direction of the electric field.
( erally, a symmetrical V or a taper is cut into one 
f or both ends of the rectangular strip of material 
ri i educe the voltage-standing-wave-ratio. Under

h conditions loads and attenuators can be built CLAH05TAT
VSWR under 1.01. The value of attenuation

be fixed by varying the resistivity of the con-
mg material.

or additional information about this product,
•ut the Reader’s Service Card and circle No. 36. CIRCLE 37 ON READER-SERVICE CARD FOR MORE INFORMATION
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JUNCTION TEMPERATURE
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CASE
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Silicon Diode Application Notes

Fig. 1. Electrical 
equivalent (approx.) of 
diode thermal circuit.

Arnold Bergson
Raytheon Manufacturing Co

MEDIUM power silicon diodes can be applied 
where small size, high efficiency, high tempera

ture operation, high reverse resistance, and medium 
forward currents are required. Equations and criteria 
for use in designing silicon diodes into practical cir
cuits are given here together with problem examples.

Forward Power Dissipation

The general equation for forward power dissipation 
f (Pfd) is:

Pfd = Za Eo + Kf* I^Rd watts (1) 
where, P/d ~ forward power dissipation

Eo = approximate diode threshold voltage 
Kf — theoretical forward current form factor 
Rd = diode dynamic forward resistance

Ja — 0.45 Et/Ri avg amperes (Et = sinusoidal 
rms supply voltage; Ri = load resist
ance)

Eq. 1 is quite useful for approximating diode for
ward power dissipation for various standard star and 
bridge configurations. The form factors and other 
characteristics of these combinations are shown in 
the table.

I As an example, a single-phase, half-wave circuit
I has resistance load, RL, and an ac supply voltage, Ea 

(such that ES»EO, and RL»Rd). Using the specifica
tion limiting CK775 diode, Eo = 1.0 v, and the re
sistance Rd = 0.1 ohm. From equation (1), calculate 
the forward power dissipation (Pfd) for an average 
forward current of 5 amp:

The form factor (Kf) for the 111H circuit is 1.57, 
and Kf* is 2.46. Pfi = 5 X 1 + 2.46 X 52 X 0.1 = 
11.2 w

Using the same diode as part of a three-phase, half- 
I wave circuit (311Y), carrying 15 amp total output 
I current, the average current per diode would be 5 
I amp. Kr for this circuit is 1.76 and Kf2 is 3.1 Pfd = 
I 12.3 w per diode.
I The polyphase calculation above is based on equal 
I load distribution through the diodes. In similar appli- 
I cations where diodes are not properly matched, single

L 46

diode dissipation can be appreciably higher with 
noticeable increase in load ripple and commutation 
effects. Forward characteristics can be matched to 
within ±10 per cent forward current at a given for
ward voltage to insure good load division for poly
phase and paralleling circuits. Magnetic amplifier 
units may require some matching in both forward 
and reverse characteristics, since circulating compon
ents of current in either direction cause loss of gain.

In some cases, maximum allowable Pfd watts are 
known, and it is required to compute average current 
(Ia) per diode, or load current for a given configura
tion, from diode characteristics Eo and Rd. For this 
case, equation (1) can be solved as a quadratic:

Thermal Characteristics

Test results on a large number of diodes indicate a 
reliability requirement for limiting diode power dis
sipation, Pfdi as a function of junction temperature. 
Junction testing, however, has proven complex, re
quiring special calibration and interpretation of data, 
so as to make this method impractical for field use. 
An approximate electrical circuit to the “thermal cir
cuit” of the diode is shown in Fig. 1. The analogy 
is based on electrical parameters of voltage, current 
and resistance; and thermal parameters of ambient 
temperature, power and temperature per watt. The 
relationship of these parameters is:

Pfd (Rid 4" Rte 4* R ta)

2 Kf2 Rd
— average amperes (2) Rte Rta

+ T. deg C (3)

UJ

ui

150 170

20

15

10

6
5

CASE TEMPERATURE(Te) - °C FIN AREA - SQUARE INCHES

Fig. 2. Limiting relationship between junction power 
and case temperature. See text for design example.

Fig. 3. External thermal resistance vs fin area for 
free convection cooling in typical diode application.
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Rectifier Cell Wave Values

Circuit

Wave Form E (ac) Form Fact Wave Form

1211.57

481 112-1-1-C

1.11 484-1-1-B

1 02 183-1-1-Y

1.0054-1-1-C

1.0016-i-l-S

1.0016-1-1-Y

1.001

de

0.45
•rms

1.19
Ei•rms

0.90
t■rms

0707
E rms

1.17
E rms

1 34
E rms

0 >0
E rnns

1.28
E■rms

' 0
E rms

1.35
E,rms

1.27
E,■rms

’ 0

E rmi

1.35
E,rms

1.17
E■rdi«

1.17
E rms

1.34
E rms

Table of characteristics for fundamental rectifier circuits with resistance loads

Output Wave Values Trans. Cap

Symbol

E (aval Ripple

1
3 

û_

L

1
6

d_

1

I (avg) 1 (ac) Form Fact. E (inverse) Pri. Sec.

1.00 1.57 1.57 1.414 3.49 3.49
Ide Ide Erma Eldc Eide

0.500 0.786 1.57 2.828 1.235 1.75
Ide Ide 1 Erma Eide Eld«

0.500 0.786 1.57 1.414 1.235 1.235
Ide Ide Erma Eide Eldc

0.333 0.587 1.76 2.45 1.51 1.51
¡de Ide Erma Eldc Eide

0.250 0.502 2.01 2.828 1.12 1.58
Ide Ide Erma Eldc Eide

0.167 0.408 2.45 2.828 1.28 1.81
Ide Ide Erma Eide Eldc

0.167 0.293 1.76 2.45 1.07 1.51
Ide Ide Erma Eldc Eide

0.333 0.579 1.74 2.45 1.05 1.05
Ide ¡de Erma Eldc Eide
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D. C. REGULATED 

Power Supplies 
by Ac4njaJàijL*-ELac£ric

Our experience in manu
facturing dependable DC 
power supplies may be the 
“know how” to improving 
the performance of your 
product. We have the en
gineering personnel and 
the facilities to furnish 
regulated power supplies 
of the saturable reactor,

series tube, stabilizer or 
transistor types and un
regulated power supplies 
for either 60 cycle or 400 
cycle service.
The specifications you 
submit will be thoroughly 
studied, suggested im
provements (if any) sub
mitted and quotation made 
on the highest quality 
units that can be produced, 
anywhere.

For further information write

ACME ELECTRIC CORPORATION
903 WATER ST. CUBA. NEW YORK

loctr
TRaN5F0RMFR

CIRCLE 38 ON READER-SERVICE CARD FOR MORE INFORMATION 

where,

Tj = junction temperature (°C)

Tc = case temperature (°C)

Rtd = diode internal thermal resistance (°C/watt)

Rtc = the diode external thermal resistance by con
vection to air, and through lead conduction 
(°C/watt)

Rta = the auxiliary thermal resistance due to fins, 
blast air, liquid cooling, or altitude (°C/watt)

Due to the difficulties in measuring junction param
eters, Eq. 3 can be converted to case temperature, 
thereby eliminating the need for junction temperature, 
and internal thermal resistance measurements, as 
shown in Eq. 4:

Tc = Pfd
Rtc Rta

Rtc + R
-I- Ta deg C

The limiting relationship between junction watts 
and case temperature is shown in Fig. 2. An example 
of the use of Eq. 4 is as follows: Determine the maxi
mum allowable power dissipation and the correspond
ing case temperature for a CK775 diode, operated at 
25 C ambient, in free convection at sea level, without 
an external heat radiator: Locate Ta (point I) on the 
abcissa at 25 C. Using an external thermal resistance 
of 23 C/watt for Rtc, assume 5 w dissipation. Calcu
late case temperature rise to be 5 x 23 = 115 C. 
Therefore, the case temperature at 5 w dissipation 
will be 25-|-115 or 140 C (point 2). Connect points 1 
and 2 with a straight line and extrapolate to the 
limiting curve (point 3). Read maximum allowable 
power dissipation as 6.3 w at a case temperature of 
170 C.

This calculation assumed that Rta, the auxiliary 
thermal resistance, was very high compared to Rtc- 
The addition of auxiliary cooling fins can be made to 
lower the external thermal resistance substantially, 
since conduction is generally much more efficient than 
either convection or radiation. Results are shown in 
Fig. 3 of an experimental relationship between total 
external thermal resistance (parallel combination of 
Rtc and Rta of equation (4) and fin area for copper 
fins 1/16 in. thick in free convection at sea level.

Other parameters causing variation of external 
thermal resistance include blast air, liquid cooling, 
and altitude. In the case of the 25 C ambient temper
ature and a very low thermal resistance, say 1 C per 
watt, it is possible to dissipate 26 w at a case temper
ature of about 51 C. At high altitude, without a fin, 
the external thermal resistance can be considerably 
higher than the 23 C/watt figure used in the example.

Even with a fine finish on the base of the diode, 
it is rarely possible to utilize more than a fraction of 
the available area for heat conduction with direct 
metal-to-metal contact. In such applications, it has 
been found that the addition of a drop of 1000 CS, 
Dow Coming 200 type, silicone oil, or grease has been 

sufficient to provide great improvement in the thermal 
resistance of the joint. The 5.5 C/watt value shown 
for a 3x3x1/16 in. copper fin may be lowered by as 
much as 2.5 C per watt by such means.

Both the forward and reverse characteristics of the 
diode vary with temperature and since the specified 
characteristics are measured at 25 C, it is important 
to anticipate changes at ambient temperatures ex
tremes. At low temperatures, the zener breakdown 
point may decrease in voltage by as much as 20 per 
cent of the 25 C figure. Therefore, diodes applied at 
—55 C should be derated to 80 per cent of the 25 deg 
peak inverse voltage. At high temperatures the for
ward resistance decreases and the transfer character
istics shows forward voltage at a given forward cur
rent decreasing at a rate of approximately 2 mv per 
deg. C. The leakage current also increases as tempera
ture is increased. The junction leakage is of the order 
of microamperes at 25 C and roughly doubles every 
10 C rise. At present the shunt resistance effect has 
not been adequately determined, but apparently in
creases at a much lower rate.
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Surges and Overloads

Current surges are permissable for short periods 
of time within the watt-second thermal capacity of 
the diode. Compared to selenium rectifiers (having 
the rectifying element uniformly distributed on a 
large fin) the silicon diode has a very short thermal 
time constant. This is due in part to the extremely 
small thermal mass of the junction and the inherent 
physical properties of the package. Translating power 
to current, the limiting relationship is as follows:

X = 1/T
actual current

where, X = ——-j-----------
rated current

= 10 for any value of T

T = surge duration time in seconds = 1 
(T of 1 second is considered steady state operation)

An example of permissible current surge is as fol
lows: A CK775 is operating at a maximum rated aver
age current of 5 amp. A short circuit current of 25 
amp is required to blow a fuse. Determine the maxi
mum allowable surge duration time.

X = 25/5 = 5 and T = 1/5 = 0.2 sec, max.

The silicon diode has very little capacity for absorb
ing over-voltage, since the reverse characteristic 
breaks very sharply above rated voltage. Inverse 
power dissipation increases very rapidly from mil- - 
watts to watts as voltage is increased into the zen« * 
region. The two limiting specification parameters a; ; 
—Eb, the continuous peak inverse voltage (abbrev - 
ated PIV), and epx, instantaneous, nonrepetitive PD.

Applications where unusual transient or subtran

ELECTRONIC DESIGN • March L J



sit t over-voltage conditions can exist should be ex- 
ph ed carefully before writing specifications. Switch
in or control circuits with inductive load can pro- 
fl i e subtransient over-voltages of the order of sev- 
ei 1 times the normal supply PIV. In certain instances, 
th c isolated pulses have been detected as persisting 
fo? periods of the order of microseconds, but still pro- 
vi< ng sufficient energy to destroy diodes and punc- 
tu the insulation of associated components.

Problem Solution

\ current military equipment requires a 150 v, 10 
amp d-c supply for a resistive load over the ambient 
range of from —55 to 125 C. A 115 v, three-phase 
delta supply is available as a source. The rectifier 
must be capable of supplying 50 amp for 0.1 sec, in 
order to blow a fuse under load fault.

Considering the three-phase bridge (61 IB of the 
table), the average current per diode, Ia, will be 10/3 or 
3.3 amp. Each diode will be conducting the peak cur
rent of 10 amp for 1/3 of the time, and therefore the 
diode forward voltage drop from Fig. 3 will be ap
proximately 2 v. The output voltage of the bridge is:

EL = 1.35 Es -2Ef= 1.35 x 115 -2 x 2 = 151 v de

The PIV across each diode will be V2 E8 or about 
163 v. Therefore, a CK776 with a PIV of 200 v should 
he used to provide sufficient voltage derating for —55 
C operation.

From the table, the current form factor for this cir
cuit, Kf, is 1.74. Using Eq. 1:

Pld = 3.3 x 1.0 + (1.74)2 (3.3)2 (0.1) = 6.6 watts/diode

From Fig. 2, the maximum case temperature corre- 
>ponding to 6.6 w dissipation is 170 C. The tempera
ture rise per diode would be 170-125 or 45 C. The 
external thermal resistance must be limited to 45/6.6 
or 6.8 C/watt, max. From Fig. 3, this thermal resist
ance corresponds to a 1/16 in. thick copper fin of 
about 6 sq in. for conditions of free convection at sea 
level air density.

In computing the rectification efficiency, it is neces
sary to compute the load watts (150 x 10 — 1500 w), 
and all of the losses. The diode losses computed above 
are 6.6 w/diode or a total of 39.6 w for all six diodes. 
The ac load losses (PRi) are approximately 4.7 per 
cent for this circuit. The diode losses are 39.6/1500 or 
2 61 per cent. The total losses are 7.3 per cent giving 
a rectification efficiency of 92.7 per cent.

I his bridge with closely balanced forward charac
ter tics for all diodes supplies less than 4 per cent 
l°ad voltage ripple. Diodes should be matched to 
W1 un ±10 per cent forward current at a given volt
ag to insure good load division, and commutation.

he surge current requirement of 50 amp for 0.1 
sei is permissible since:

= 50/10 = 5 and T = 1/X = 0.2 sec max. (Eq. 5)
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UNUSUAL PROBLEMS IN PRINTED CIRCUIT CONNECTIONS

by U.S. Components
Of course we have our standard Printed Card Connectors, darn-good ones, too 
—over 101 different types. But we also have a group to conquer your really

UPGR Series UPCR-D Series UPCR-DTP Series

U.S. COMPONENTS, INC. 
Associated with U. S Tool & Mfg. Co., Inc.

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

U S Pat. Pending

• PROPER CONTACT RETENTION FORCES
• EASY CARD INSERTION
♦ RUGGED, COMPACT LIGHTWEIGHT

• WIDE TOLERANCE RANGE CARD OPERATION
• SNAP-IN CONTACT CONSTRUCTION
• FATIGUE PROOF, BERYLIUM COPPER CONTACTS

See us at the LR.E. Show—Booth 2706, 2nd Floor Components 
CIRCLE 39 ON READER-SERVICE CARD FOR MORE INFORMATION



specifications

calibrator:

Slotted Collet

current 
drivers»

pattern 
generator*.

power 
supply:

core 
mounting

I NCORPORATED into this newly designed knob 
■ is a positive locking collet, which eliminates all 
possibility of knob slippage due to set screw loosen
ing. The collet snugly grips the shaft, evenly dis
tributing locking pressure on all outside surfaces of 
the shaft. The bar knob illustrated here meets mili
tary spec requirements, MIL-K-25049.

The collet fitting attachment of the new knob 
produced by Dale Products, Inc., Box 136, Colum
bus, Neb., consists of three parts: cap screw, slotted 
collet, and knurled insert. The cap screw is threaded 
into the knurled insert after the slotted collet is 
inserted inside the knurled insert. The knurled in
sert is mounted in the inside diameter of the knob 
at the top. The lower surface of the inside diameter 
of the knob is tapered.

Tightening the cap screw closes the tapered 
slotted collet jaws on the instrument shaft by forc
ing it to move into the tapered inside diameter of 
the knob. This is similar to the operation of a collet 
attachment on turret lathes.

The slotted cap screw is positioned by two key- 
wavs on the inside diameter of the knob itself. This

ELECTRONIC DESIGN • March 1, 1957

Designed expressly for the individual testing of square loop 

cores, the BCT-301 allows precise control over frequency, pattern, 

amplitude, and rise time of the core driving signal. Thus, you can 

get extremely accurate measurements of the switching time of the 

core as well as the amplitude of the output pulse. And the unitized 

sections of the BCT-301 can be expanded and modified to meet 

new testing requirements as they arise

Low-noise test mounting jig applies tight single turn 
loops around core for input and output windings. Spe
cial electrical and mechanical design minimizes pickup 
by the secondary as well as other disturbances caused 
by air flux Adjustable pins accommodate wide range 
of bobbin sizes with equal precision.

Provides extreme flexibility in generating pulse patterns 
applied to core, controlling pulse spacing, repetition 
rate of cycle, and number of pulses in pattern.

Two drivers convert voltages from pattern generator 
into positive and negative constant current pulses used 
for driving core Front panel controls vary current am
plitude from 0 to 1.0 ampere; rise time from 0 2psec to 
10 Msec; pulse duration from 10 psec. to tO.OMsec.

Accurately measures currents and voltages. Permits 
measurement of driving current and amplitude of output 
voltage with an error of less than 1%. Used with cali
brated oscilloscope, permits highly accurate readings 
of switching time.

Provides seven regulatea d-c voltages.

Write for additional details on the BCT-301, or request a 

demonstration of how this new tool can get your core program 

off the ground now.

Buirrougtis Corporation • electronic instruments division, dept, b, 1209 vine street, Philadelphia 7, pa
Sm us at the I.R.E. Show—Booths 1720-1722-1724

CIRCLE 40 ON READER-SERVICE CARD FOR MORE INFORMATION

You can get your core program off the ground now with the 

Burroughs BCT-301. This complete and flexible system for accu

rately measuring the operating characteristics of tape wound cores 

is the result of six years of core research at Burroughs. And with 

it, you get the benefit of advanced techniques and procedures 

which are now in everyday use at Burroughs, and are accepted 

practice among major core manufacturers.
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Knurled
Insert

Tubes of micro-miniature construction will mean

are titanium.

screw is threaded into knob insert.

can then be removed from shaft.

TITANIUM
MIDLAND, PENNSYLVANIA

Salts OfUcas: 3338 South Malt Avenue, Los Angeles 22, California' • 4501 W. Cortland Street, Chicago 39, Illinois • 405 Lexington Avenue, New York 17, N. Y.
CIRCLE 42 ON READER-SERVICE CARD FOR MORE INFORMATION

Tightening cap screw secures this collet
type knob onto the shaft. Several skirts
meeting military specifications are shown

prevents the knob from slipping on the collet. The
friction between the collet and inside diameter of
the knob, both tapered, also prevents slippage due
to the pressure of forcing them together.

In actual mounting, the knob is positioned on
the shaft and the cap screw is tightened in a clock -

lob 
un
teci 
ded 
t is
in- 

iob. 
eter

wise direction. The knob is then absolutely secure
from slippage without damage to the shaft.

The cap doesn’t have to be completely removed
to provide for removal. Simply loosen cap screw,
push inward on knob to release collet and the knob

The MS 25170 bar knob has a 7/8 in. diameter
and height, fitting on military style 1/4 in. flatted
shafts. The knob material is tough thermoplastic,
offering properties needed for hard use at high
temperatures. It comes in standard gray color. A
complete selection of skirts, dial plates and pointers
meeting MIL specs are available.

For more information on this bar knob, turn to
the Reader’s Service Card and circle 41.

This product may be seen at the Radio Engineer
ing Show, Booth 27.42-44.

The collet jaws clamp shaft as cap

LLJEQNIC DESIGN • March 1, 1957

TITANIUM

These are the essential components of the initio:
micro-miniature tube General Electric developed
for UHF-VHF television receivers. The metal parts

more compact assemblies for everything from TV
receivers to guided missile controls.

proves best for micro-miniature
tubes it may for your product, too

Nearly all metal parts in this tiny G-E micro-miniature receiving
tube are titanium. For among titanium’s unique properties is its
ability to absorb performance-limiting gases which may be found
in vacuum tubes. It makes possible more stable emission, substan-
tially longer tube life.

But titanium s advantages are not limited to the electronics in
dustry. The aircraft designer, for example, likes its light weight and
high strength. And its exceptional resistance to most forms of corro
sion adds years to the life of products operating in corrosive atmos-
pheres.

Titanium may be the answer to many of your applications. The
best way to find out is to talk it over with a REM-CRU engineer.
And, remember, although titanium costs more than ordinary metals,
its longer life and improved product performance often makes it
the most inexpensive material you can use. At REM-CRU, the sizes,
grades and shapes you need are promptly available. Better look
into the advantages of titanium now.

Write Dept. E-3 for the Rem-Cru Review—a free
periodical presenting the latest data on titanium.



Transistors of the Future

A/

new environmental conditions. Reorientation to new

Projection of logarithmic plot of past transistor 
shows what power and frequency ratings might be

advance 
in 1958.

th; 
R- 
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New Enviromental Referents
Increased accelerations, Mach number, and higher 

altitude for airborne equipment mean that electronic 
components and equipment must withstand altogether

Trends in Components

FREQUENCY

The proceedings of the seventh series of national meetings on electronic component parts 
and materials, the 1956 Electronic Components Symposium, has recently been published.

The Proceedings contains much fresh information and covers many novel developments to 
bring the reader up to date with the latest trends and the state of the art. Forty-three dif
ferent papers cover a wide variety of subjects such as materials progress, electron tubes, 
solid state devices, passive components. Papers also include treatment of reliability and 
instrumentation and measurements.

Several developments in the field of materials, resistors, capacitors, and semiconductors 
which may shortly affect the equipment designer are reported here briefly. The complete 
"Proceedings of the 1956 Electronic Components Symposium" may be obtained from En
gineering Publishers, GPO Box 1151, New York 1, N. Y. The book is 240 pages long and 
contains 293 illustrations. Size 8V2 x 11 in. Paper bound edition $5.00.

reference points will be helpful in thinking about 
these conditions. Some of the situations that will be 
encountered and the order of magnitude of the 
changes are illustrated in the accompanying graph. 
Extracted from “Looking Forward into the Future,” 
Karl Martinez, Boeing Airplane Co.

ORDER OF MAGNITUDE

General

Future developments in transistors promise an in
crease in both maximum frequency and maximum 
power. The history of the development of the tran
sistor as a function of power and frequency is indi
cated in the accompanying graph where a logarithmic 
plot of frequency on the abscissa and power on the 
ordinant is shown. It appears that power can be ex
changed for frequency and vice versa and that the 
exchange may not be severe on future devices. “A Re
port on the Art of Semiconductor Devices,” David B. 
Kret, Radio Corporation of America.

High Power Silicon

Alpha cut-off high frequency response of a transis
tor is inversely proportional to W2 (thin base width). 
The gain at high current also depends inversely upon 
W2. Since thin base width is essential both for high 
frequency and high power performance, it is inter
esting to note whether further requirements of high 
frequency and high power are necessarily in conflict 
with each other, or whether a high-frequency high- 
power transistor is feasible.

As far as high power is concerned, the transistor 
must be able to safely dissipate enough power to 
perform its function. Germanium transistors have been 
operated at more than 100 w dissipation per cm* 
Silicon permits higher power density and/or higher 

operating temperature.
Capacitances must be minimized to overcome high- 

frequency limitation. Also, it is necessary to design a 
low-capacitance transistor structure for heat flov out 
of an electrode.

The high-power and high-frequency transistor both 
share a common requirement for high gain, wh h id 
most cases also requires low base resistance. Th thin 
base width in itself tends to raise base resistance but 
this can ordinarily be controlled by changing ther 

dimensions.
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Available now..

Metal Film Power Resistors

RESISTANCE RESISTANCE
VALUEF7LM

CIRCLE 43 ON READER-SERVICE CARD FOR MORE INFORMATION
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HR10211

HR10212

HR10213

HR10214

HR10215

HR10251

HR10252

HR10253

HR10254

HR10255

APPLY
LEADS

APPLY amo

F/RE
CONTACTS

APPLY
PROTEO T/VF
COAT/NG

DC worl

PHYSICAL. CHARACTERISTICS

Show, or write:
SEMICONDUCTOR DIVISION . HUGHES PRODUCTS

TEST amo

MARK

meta firn resistors.power

25r6CÉ

he maximum useful frequency of a transistor is
n roughly by

whk h demonstrates the need for minimizing rbCc as
w i II as maximizing fa.

he Cc includes collector junction depletion larger
cai icitance which increases with collector area. This
implies that the high-frequency high-power transis-
toi should be designed for maximum power density.
Th collector capacitance also includes a diffusion
capacitance term which is proportional to current and
bav width, but independent of area. Specifically, a
silicon n-p-n alloy transistor whose base width is one
mil base resistivity 1 amp, will have a diffusion ca
pacitance of about 1500 ppf at 1 v on the collector
ami 1 amp collector current. In addition to making
\V small this can be minimized by grading the base
resistivity toward the collector junction. Fortunately,
this also helps increase the maximum applicable col-
lector voltage as well as improving alpha cut-off fre-
quency. Adapted from “High Power Silicon Transis
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tors," John S. Saby, General Electric Co.

Metal Film Resistor Developments

Ine following brief report covers recent develop-
ments in metal film power resistors, precision high-
temperature metal film resistors, and pyrolytic alloy
high-temperature resistors. All of these developments
are reported by the International Resistance Com-
pany, Philadelphia, Pa. For a discussion of a ther-
mally-fused metal-to-ceramic resistor see Electronic
Design, Feb. 1, 1956.

Resistors of this type have been produced
that meet all the requirements of specification MIL-
R-11804-A. The manufacturing process is described
in the flow diagram. The resistance films themselves

EVAPORATE SP/RAL to

Steps in preparing conventional
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ONWUFIERS
Hughes introduces a new series of high-quality silicon
rectifiers, especially designed for use in miniaturized
circuitry. These new low-power rectifiers are character-
ized by low forward voltage drop, together with low
back leakage. They are exceptionally efficient units in
electronic power supplies and, in such applications, can
be used in place of many conventional vacuum tubes.

The new Hughes Rectifiers feature: maximum AC
input voltages up to 275 volts RMS; maximum reverse

■king voltages up to 375 volts; maximum aver-
age rectified forward current up to 200mA; maximum
power dissipation (at 25°C) up to 200mW. Operating
temperature range for all types: — 75°C to -l-i50oC.

All Hughes Rectifiers are packaged in a one-piece,
fusion-sealed glass body. This famous construction is
impervious to moisture penetration, ensures stable op-
eration under severe operating conditions. Maximum
dimensions, rectifier glass body: length, 0.265-inch;
diameter, 0.105-inch.

Our sales engineers will welcome the opportunity to
discuss applications of these new rectifiers with you. For
the address of our sales office nearest you, or for more
complete specifications concerning the new Hughes
Rectifiers, visit Booths 2801, 2803, 2805 at the I.R.E.

International Airport Station, Los Angeles 45, California
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films have excellent characteristics at elevated tem

conditions.

substrate itself.

RESISTORS MAGNETIC

TRANSISTORS • INTERFERENCE FILTERS • HIGH TEMPERATURE

MAGNET W ■ R E PULSE NETWORKS PRINTED CIRCUIT ,

high speed transistors for computer switching circuits
Sprague 2N240 transistors with their fast re
sponse time in the millimicrosecond range
give reliable operation in switching circuits up 
to 20 megacycles. The ideal electrical character
istics of these surface barrier transistors permit 
direct coupling for faster operation than any
alloy junction type.

And the 2N240 gives you:
low saturation resistance 
low saturation voltage
extremely fast rise and fall time
absolute hermetic seal

Among these features, the most important to 
you may well be availability. Sprague is manu- 
factunng 2N240 transistors now in production 
volumes. You can answer today’s transistor needs 
today by specifying Sprague surface barrier

Write for complete data sheets on Sprague 
2N240 germanium surface barrier transistors 
and on Sprague general purpose high-frequencv 
surface barrier types SB 101 and SB 102. All 
are available on letterhead request to the Tech
nical Literature Section, Sprague Electric Co., 
347 Marshall Street, North Adams, Mass.

SPRAGUE
the trademark of reliability 

are stable at even much higher ratings. These units
are capable of being produced in resistance values as 
low as 50 ohms and as high as 1 megohm with toler- 
anees of ±2 per cent, temperature coefficient of re
sistance less than 100 ppm/deg C for the 1-, 2-, and 
4-watt units and less than 250 ppm/deg C for the 
higher wattage ratings. Hot spot temperatures are less 
than 225 C at the rated wattages, and the units ap
pear to be quite stable at high relative humidities.

Precision and High-Temperature Metal Film Resistors

The summary-type report describes performance 
of precision film resistors which operate successfully 
at 250 C. A metal film resistor can be made to do the 
job of precision wire-bound resistors. Furthermore, 
it can perform at high temperatures.

Pyrolytic Alloy High-Temperature Resistors

In conventional types of film resistors, the resistance 
is controlled basically by the film thickness. The re
sistivity of the carbon is essentially constant. High 
range films become too thin to be reliable. In the ap
proach reported on here, the carbon-alloying process, 
controls resistivity while maintaining thick films. Such 

peratures, moisture, abrasion, and other environmental

Resistance to abrasion is excellent. The alloyed film 
material is combined with the substrate in the pyro
lytic reaction so as to become an integral part of the

In pilot plant operations resistance ranges between 
10 ohms and 100 megohms have been produced. Units 
of 100,000 megohms resistance have been made.

After 1000 hours of storage at 275 C, the average 
change of one-megohm resistors was less than 1 per 
cent. This was without overcoat protection; therefore 
resistance to oxidation is good. Load life tests at high 
temperatures bear this out.

Circuit of test set for direct reading of B ano Ico-

54 ELECTRONIC DESIGN • March 1, 195/
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Model UH-2 A)

Radio Frequency Amplifier

Noise figure:

Sire (L.W.H.): 19" x 7

CIRCLE 45 ON READER-SERVICE CARD FOR MORE INFORMATION

Model UH-ClA) Converter

to-metal seals.

5. Glass-to-metal seals or terminals

suitable for elec-

tions

value of 0.016.

Model UHC-R Converter for Rock Mounting

Power requirements:

UHF CONVERTER

• Communications • Radar

Output frequency: Factory preset to 30 or 60 mes

5 5m o 5 db 7 5 db 8 5 db

Input impedance: Factory preset to 50 or 75 ohms

RF bandwidth: ’0 mes ' ) mes 10 mes '0 mes

Input frequency: 400-525 mes 525-650 mes 650-775 mes 775 900 mes

Mr,del UHC-R-4.5 UHC-R-6 UHC-R 7 UHC-R-8.2

Output bandwidth 5 mes 5 mes 5 mes 5 mes

Output impedance: Factory preset to 50 or 75 ohms

Converter gain: 50 db (minimum) overall

Tube complement:

6AF4, 6BK7A
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)verloads do not damage the resistors. For example,
wo-watt unit dissipating 5 w changed resistance
than 1.5 per cent after 1000 hours.

I he paper also covers moisture cycle test data, low
> sperature tests, etc. Graphs cover these tests. The

; tors feel there will be a great demand for these
istors as volume production approaches.

N Glasses for Components
several properties of new glass systems are pre-

st iited in the accompanying table. These properties
w re chosen to give a basis for selection of glasses
h various dielectric applications.

These glasses possess unique qualities in that:
] Dielectric constants as high as 30 can be obtained

an». any of the systems is capable of giving values well
in excess of conventional glasses.
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2. Dielectric constant values can be varied almost
continuously by composition control and, at most
values, can be maintained constant while composi-
tional adjustments can be made to give more desir-
able working properties.

3. Dissipation factor values for most of the glasses
are below 0.005 at 1 me as compared to Mylar with a

Data, excepting dielectric strength, catalog values

Sy 8 tern K Dissipation Dielectric Resistivity Coeff. of Sealing 
PropertiesFactor Strength ohm-cm Expan, 

a X 107
per °C100 C 300 C

I. Bi-Cd-Si

HID 
HUO
H 5B

30
15
17.3

0.006
0.003
0.004

205
320
270

1 X 10^3

8 X 1014

4 X 107

1 X 1010

108
88
85

Dumet 
146 
146

II. Bi-Cd-B

H 149
H 153

31
23

0.002
0.004

200
270 4 X 1014 1 X 109

112
89 Dumet

III. K-Si-Ti

A 354
A 359
A 399

8. 5
12
11

0.003
0.002
0.003

595
545
470

6 X 109 1 X 106 102
110
94

IV. Na-Ca-Si-Ti

E-48 15 0.002 425 1 X 1010 6 X 106 96 Dumet

V. Pb-Ge

G-323
G-327

19
9.3

0.002
0.002

300
320

5 X 1014
1 X 1015

2 X 109
5 X 10U

78
70

146

VL Commercial*

7. 2

4.6

9.5

0.006

0.004

0.009

240

535

3 X 109

6 X loU

4 X 105

2 X 107

92

32.5

91

Na-Ca-Si 
Corning 0800)

Pyrex 7740

gh Lead 
orning 8870)

Glass properties of
new glass systems

tronic applica-
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4. Exceptionally high electrical resistivities at ele
vated temperatures were observed in some systems.

5. Coefficients of linear expansion range from
70 x 10~7/C to 110 x 10 VC; a range of values which
includes many of the metals commonly used in glass-

Several types of initial evaluation tests were per-
formed and indicate that glasses from these systems
may find application in one or more of the following
cipplicn tions z

1. Low capacitance general-purpose capacitors
(gimmick types).

2. Miniature capacitors.
3. High-temperature capacitors.
4. High-temperature insulators.

6. Feed-through condensers.
7. Sintered glass shapes.
These glasses have been prepared in laboratory

batches and can be made available, in small quanti
ties, for evaluation. Inquiries will be welcomed from
anyone interested in the above or any other applica
tions. Taken from the paper “New Glasses and Elec
trical Component Applications, W. E. Hauth and
A. L. Pugh, Jr., International Resistance Co., Phila
delphia, Pa.

high gain^ low noise

the ultimate in sensitivity & performance

• Telemetry • Monitoring systems

Model I HC-R Converters were developed bv 
Applied Research Inc. to provide the highest level of 
converter performance for experimental and develop 
mental fixed frequency operations in laboratory 
and field.

The LHC-R Converter consists of a Model
UH-2(A) RF Amplifier and a Model LH-C(A) Con
verter. The units may be obtained separately and oper 
ated remotely, advantageous under manv condition

Sped ficat ions

Input freq, is factory preset to customer specifications)

6.3VAC at 2.0 A, “ 200VDC at 80 Ma (regulated)

Mounting dimensions: Standard 19" relay rack

UH-2(A) Amplifier—2 G.E. Type GL-6299;
UH-C(A) Converter—G.E. Type GL-6299, 6AM4,

Model LHC-R Converters are also available at
other frequencies, at RF bandwidths of up to 50 mes, 
and to customer specifications. Write for further 
information.

öbpM p



Attention! All Users of Nickel Alloys...

New Driver-Harris 
Vacuum Melting Service 

Now in Operation
After many years of experience with vacuum 
melting programs, Driver-Harris now offers a 
complete vacuum melting service for almost all 
of the 132 special purpose alloys made by this 
company.

The specific benefits gained by vacuum melt
ing in the production of nickel-chrome alloys 
are today clearly established. They are: 

la Much closer control of analysis—particularly 
in alloying with the highly reactive elements, 
Titanium, Aluminum, Columbium, Calcium, 
and Zirconium. The normally high affinity for 
nitrogen and oxygen these elements have is com
pletely eliminated in vacuum melting, thereby 
opening new avenues in alloy production.

2. Great reduction in inclusions, especially 
oxides and nitrides, results in higher ductility 
and tensile properties. In fine wires, the im
provement in properties is frequently so great 
that wire sizes may be reduced without sacrifice 
of strength. An example of the greatly im
proved microstructure is illustrated in the 
metallographs shown.

3« Complete elimination of gas, not from the 
surface only but from the entire mass. Alloys so 
produced are therefore more desirable in the 
manufacture of electron tubes.

A« General improvement in electronic, elec
trical, and mechanical properties to meet speci
fications. Because closer control of analysis is a 
primary advantage of vacuum melting, we can 
now achieve these specific improvements with 
remarkable certainty.

Almost all of the Driver-Harris Alloys now 
vacuum melted and processed under close physi-

*T.M. Reg. Q.S. Pat. Off.

COMPANY

cal and analytical control show improvement in 
one or more of the above ways. If you are seek
ing further improvements in the D-H Alloys 
you use, inquire now for information on how 
Driver-Harris Vacuum Melting Service can 
help you. Address your inquiry to Dept. VMS.

Polished and etched sample of Air Melted 
NICHROME* V in annealed condition.

Unit molded cable 
high-voltage use. Note cir
cuit resistors incorporc 
into body of insulat* n.

HARRISON, NEW JERSEY

Vacuum melted NICHROME V, annealed. Note 
that reduced inclusions result in much larger grain 

size for the same annealing treatment.

Integral 

Mold 

Connectors

CONTACTS, leads, and even special inserts such 
as resistors, capacitors or chokes are molded 

as an entire connector assembly with a new single
shot injection process. With proper choice of insula
tion material a homogenous lead-insulation-to-con- 
mector bond is achieved.

These connectors, manufactured by Alden Prod
ucts Co., 117 North Main St., Brockton, Mass., pro
vide a good seal against flashover, dust or moisture, 
and, since the lead wires are integrally molded in 
the plastic insulating body, excellent strain relief 
for the leads and contacts. Punch press contacts are 
used instead of machine-screws, together with a 
patented crimping and soldering process. The con
nector may be sealed closed by means of a simple 
“O” ring. With this simplified construction addi
tional reliability is obtained making these connec 
tors sutable for applications such as the missile 
connector in the cutaway drawing.

BRANCHES: Chicago Detroit. Cleveland, Louisville, Los Angeles, San Francisco In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario

MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC. AND HEAT-TREATING INDUSTRIES 
CIRCLE 46 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • March 1, 195



1

3

e

e

Y

■d
n.

F

57

Send

CIRCLE 48 ON READER-SERVICE CARD FOR MORE INFORMATION

A variety of insulating materials lend themselves 
to the company’s injection molding techniques. 
Polyethylene is good for high voltage applications; 
for other reasons it may be desirable to use nylon 
or polyvinyl chloride in special applications. Where 
the connector insulation is the same as or compat
ible with the wire insulation an integral bond is 
produced.

The integral molded insulation technique has 
been used to furnish high voltage tube cap con
nectors, and to construct unit molded cables as 
shown in the line drawing at the side for mobile 
communications, facsimile, and other commercial 
and military applications.

This product may be seen at Booth No. 1614-1616 
at the New York IRE Show.

For more information about these integral 
molding insulation techniques for making connec
tors, fill in the Reader’s Service Card and circle 47.

Multi-contact umbilical missile 
connector. Cutaway shows in
tegral insulation of leads, punch 
press, contacts and body. Sim
plified construction provides 
an increase in reliability.

requires just one-third the work

gives full details 
on this new 

wiring 
method

for your 
copy of 

Bulletin S-301.

Panel Chanel® raceway 
gives you a neater wiring 

job in one-third the time. 
It eliminates wire bundling 
... wire lacing. It attaches 

easily without special 
tools or hardware. 

Panel Chanel is lightweight 
and durable ... won’t warp

NEW BULLETIN
under high temperatures 

normally encountered in control 
panel service ... lasts for 

the life of the equipment. 
Available in a wide variety 

of sizes and styles, 
Panel Chanel is also 

L fabricated in special designs 
to your specifications.

STAHLIN BROTHERS, INC. «103 MAPLE STREET

Belding, Michigan
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Fig. 1. Film Resistors.

al termination, b. A waveguide termination.

st

P( 
ti
Qi 
ai 
a 
ii 
n 
a 
n 
n 
si

A NEED has long existed for a resistance element 
with properties alike both at de and at micro 

wave frequencies. This is especially important in tht 
design of broad-band microwave components, such a 

Microwave Film Resistors
cutoff attenuators, series isolating sections, directional 
couplers and attenuators. The film resistors described 
here offer a partial solution, at least, to this problem.

Requirements

Bernard Rosen and Robert Saul The general electrical and mechanical properties 

Polarad Electronics Corp.
required of such a resistor are: 

Long Island City, N. Y.
■ Ability to withstand a maximum voltage standing
wave ratio over the required frequency range. This 

quency sensitive.
■ Minimum possible variation of resistance from one 
resistor to another. Yet, the resistor must be capabb- 
of being made with standard manufacturing methods 
for ease of construction and reproducibility.
■ High power handling capabilities. Since the re
sistors could be used in some type of pi or T network 

FREQUENCY in KMC/SEC

Fig. 2.

attenuator, the initial resistor in the circuit must b< 

■ The physical shape and size of the resistor must
be such as to simplify the mounting problem in any
type of transmission structure. The size must be con-
siderably smaller than a wavelength at the highest
frequency in order not to introduce appreciable r -

A new film-type resistor that meets the requi '■ 
ments listed has been developed. It is fabricated w b
tinned edges to allow for direct soldering into a c - 
cuit, and is small enough to be in effect a lump 1
constant at microwave frequencies. Because of
small cylindrical shape it may be used in shunt •

capable of handling a reasonable amount of power 

curves for a Pi-type pod,
using a film resistor. series depending upon the required application.

March 1, 1957
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Construction
iicrowave film resistors are formed on pyrex glass

rc • >. Glass is used as the base material because of its
st de properties (chemically inert, rigid, low thermal 

mnsion) and for its ability to be metalized. Special

Westinghouse IGNITRON TUBES
di wn glass rods are used to insure a smooth surface
of miform diameter. The glass rods are cleaned thor-
oi dy to remove all dirt and oil and then stored in

still the industry standard
di illed water until used.

The resistance coat is applied to the rods by a
se n-automatic process using a metal-organic oil com-
pound. Resistance value is controlled by the specifica
tion of the metal-oil compound. For this reason, it is 
not necessary to slot or trim the resulting film to
achieve a desired value of resistance. The coating is 
carefully controlled to insure a thin, uniform 0.0015
in. coat on the rod. The coating is such that the cur-
rent distribution depth will be essentially the same 
at de and X Band. Because the skin depth at 10,000 
me is more than ten times the film thickness, a de 
measurement will be a good measure of the film re
sistor’s attenuation at the highest frequency of use.

The coated rod is finally baked at a temperature 
it
□

just below the melting point of the glass to bum off 
the organic oils and to bond the resistive film to the 
glass. The metalized rod is then coated with bands 

al
i

n.

of platinum which space the resistor along the glass 
rod and then rebaked at high temperature. The plat
inum rings are then coated with solder, and a silicone 
varnish film is painted over the resistance film. The 
long rod is then cut up into individual resistance seg
ments as indicated by the platinum bands. The re 
suitant resistor is shown in Fig. 1. The resistance film 
and tinned ends, intimately bonded to the glass, are
extremely

L 
L

s
or Fig. 4. Local oscillator injec

Westinghouse invented the Ignitron tube and has maintained a record of improvements
that are today the accepted industry standards:
• kovar seals to permit use of steel envelopes • improved ignitors to assure accurate ignition.
• thermostatic control for overload protection and water savings.
For highest quality Industrial and Special Purpose tubes—always specify Westinghouse.

tion padding with film resistor.
you can be sure...if irà Westinghouse

CIRCLE 49 ON READER-SERVICE CARD FOR MORE INFORMATION
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52 issues of Electronic Week will be yours for only one-half the 
regular price. Qualification for subscription is based on job function. 

Electronic Week brings you all the news in the electronic field . . . 
new developments in design and research, exclusive interviews with 

leading personalities, financial, legislative and military developments, 
labor reports, taxwise tips, people and plants ... written and reported 

from major electronic center»» all over the world by men experienced 

in the electronic field.

SPECIAL OFFER
FOR ELECTRONIC DESIGN READERS

Characteristics

The overall length and circumference of the resistor 
is made small compared to the highest operating 
wavelength. The length of the resistive film (0.063 in.) 
at 10,000 me ig approximately one twentieth of a 
wavelength. Because of the film resistor s small diaA . 
eter, short length, and microscopically thin resistive 
film, the resistor can be considered as a lumped ele
ment over its entire frequency range. At the upper
frequency end of the band, care must be taken in the 
physical mounting of the resistors. The resistor can be 
soldered to the microwave elements directly without 
any discontinuities.

The maximum temperature rise that the resistor 
can withstand will determine its power handling 
ability. Although electrically symmetrical, the part of 
the resistor closest to the power source will absorb 
the most power; and, consequently, the temperature 
will not be constant along its axis. Therefore, the de
sign of the resistor and the electrical circuit will deter
mine the maximum power that an attenuator can 
dissipate. Film resistors available commercially, such 
as the Type R, can dissipate 1/4 watt of average CW 
power. This is considered adequate for most applica
tions where these resistors can be used.

El60

It fmt Ms 

FMpmt Grt-WU

Fig. 5. Film resis
tors in pickup loops.

Nowhere else will you find »uch information compiled into one pub
lication; Electronic Week is the only single source of news in this field.

t
CAVITY

OR

WAVEGUIDE

The electronic industries are the fastest growing business concerns 

today. The man who wants to get ahead must stay on top of this 

growth. Learn how Electronic Week will aid you in keeping abreast 
of the industries. Take advantage of this special “combination rate” 

and save $1.50 over regular subscription price.

$1.50—that’s all it costs Electronic Design readers to subscribe to 

Electronic Week, during this special “combination offer.“*

SAVES $150

flNM.........25

CAVITY 

OR 

WAVEGUIDE
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Applications

A pi type pad, using a film resistor, is shown in Fig. 
2a. Typical standing-wave ratio and attenuation char 
acteristics are shown in Fig. 2b and 2c, respectively. 
Type R resistors can be used in waveguides as well 
as coaxial lines.
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TO TAKE ADVANTAGE OF THIS OFFER— 
SIMPLY CIRCLE ED NO. 549 on READER SERVICE CARD .

Hayden Publications Corp., 19 East 62nd Street 
New York, New York TEmpleton 8-1940
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your diode circuitry

RADIO
VTVM

Germanium Diode DR 385

»00 p A

use,

'2 5V 
RMSr

BOLOMETER 
100 MWRF

TUNED 
AMPLIFIER

BRIDGE 
BALANCE 
CONTROL

2.5
VOLTS

TYPICAL FORWARD

CHARACTERISTIC
AT 25° C :

Maximum 
Ratings 

at 25° C

Maximum inverse operating voltage. 
Continuous DC forward current 
Surge current for 1 second 
Average power dissipation .....
Derating above 25° C...............

behavior at 
terminations 
with ridged 
of less than

Further information on DR 385, or any other RRco. diode type will be sent 
you at once upon request to section D-3.

SENSITIVITY 
/CONTROL

Characteristics 
at 25° C

with controlled forward voltage drop 
between 0.34 and O.37V at the 
1OMA level

Film resistors can be used for terminations in co
axial circuits as shown in Fig. 3a—either in series, 
as part of the inner conductor, or in shunt, across 
the coaxial line in a symmetrical layout to avoid 
the introduction of excessive reactance. The fre
quency insensitivity of these resistors allows low-

levels from 10 to 100 mw full scale. Any 
irequency from 1000 to 10.000 cps can be 

for this application.

Forward voltage drop @ 10MA 
Minimum ..............  

Maximum..............
Maximum reverse current at - 
Peak inverse voltage

Fig. 6. Power measuring bridge 
circuits using film resistors.

Available now in 
production quantities 

for immediate delivery

DR 385 exhibit! fast transient response and similar diodes 
can be offered fully tested to your recovery conditions.

Radio Receptor Products for Industry and Government: Selenium Rectifiers • Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses • Communications, Radar & Navigation Equipment

frequency measurements to predict 
high frequencies. Good results as 
have also been obtained when used 
waveguide, Fig. 3b. Values of vswr

Soo us at the IRE Show, Booths 1307 & 1309 

CIRCLE 50 ON READER-SERVICE ÇARD FOR MORE INFORMATION

Semiconductor Division 
RADIO RECEPTOR COMPANY, INC 

240 Wythe Avenue, Brooklyn 11, N. Y. • EVergreen 8-6000
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0.34V 
,0.37V 
10UA

In Radio and 
Electronics Since 1922

100MA 
500MA 
80MW 
IOMW/1O°C

6 db have been obtained in frequency ranges up 
to K band.

An oscillator usually requires a degree of isola
tion from the device into which it works. If a film 
resistor is used in the coupling loop, it becomes an 
efficient means of coupling power with low vswr 
and with a predictable amount of decoupling. Il
lustrated in Fig. 4 is the use of a film resistor to iso
late the local oscillator from a mixer and signal in
put line. Illustrated in Fig. 5 are typical uses of a 
film resistor in the coupling loop for good coupling 
from such a device as a signal generator.

Type R resistors can be used in power measur
ing bridges for monitoring power, Fig. 6. They 
have a lower power sensitivity than thermistors or 
hot wire barretters; consequently, they can be 
used i or measuring power without the use of pads 
or attenuators. The circuit at a will measure 100 

f for full scale deflection. For measuring 
powers, the microammeter should be re- 

plac .d by a galvanometer, magnetic amplifier, or a 
d-c icuum-tube millivoltmeter as at b A direct 
rea tg a-c bridge can be used for measuring

Design engineers working with transistorized circuits, computers and other appli
cations will find that RRco. Type DR 385 has extremely low forward voltage drop 
as well as other desirable features The specifications speak for themselves1



NAME.

CIRCLE 51 ON READER-SERVICE CARD FOR MORE INFORMATION

COMPANY.

ADDRESS.

CITY. .ZONE_____ STATE.

METAL-CAL manufactured by C It H Supply Company 
415 E. Beach Ave., Inglewood 3. California Dept. FM

U S- Patent 2,769,265

Send this coupon 

for free sample 
ond brochure today *

VISIT OUR BOOTH AT THE NEW YORK IRE

YOUR

SCALD TEST EQUALS 
YEARS OF NORMAL WEAR

T¥y the scald test today. See if 
your present label measures up 
to the permanent, long wearing 
beauty of a low cost Metal-Cal.

Put your product’s label on a piece of the material of which the 
product is made and dip it into boiling water. Chances are that with 
time, the adhesive or the lettering will deteriorate, losing its effec
tiveness and sales appeal for your product. Not so with a patented 
Metal-Cal.

Metal-Cals resist even the accelerated heat and humidity of many 
years, as shown with the scald test above. This is because Metal- 
Cals are made of 003” anodized, dyed and etched aluminum foil.

Colors stay fast because they are etched right into the aluminum. 
Metal-Cal resists salt spray, weathering and abrasion too.

Find out today what Metal-Cal can do for your product.

if it's important, make it permanent with a...

Switching Transistor

A POSSIBLE 1000 w of power can be 
switched with a single 2N174 transis

tor when used in the circuit of Fig. 1. The 
necessary input power for this switching 
operation is 1 w, giving the transistor a 
maximum possible power gain of 30 db.

The performance characteristics of the 
2N174 transistor manufactured by the 
Delco Radio Division of General Motors 
Corp., Kokomo, Ind., include a high col
lector breakdown voltage, high maximum 
collector current and a low input imped
ance. It is an alloy junction PNP power 
transistor designed for general use with a 
28 v power supply, or with a 12 v supply 
in applications whete high voltage tran
sients are encountered.

The transistor can be used in a switching 
circuit, in d-c power conversion, or as an 
audio amplifier. The large signal current 
amplification is relatively constant for col
lector currents up to 7 amp. The distortion 
is low, even in the common emitter con
figuration. A push-pull (matched pair) 
ABi audio amplifier can deliver 80 w of 
audio power output with 6 per cent total 
harmonic distortion.

A major application of the transistor is in 
dc-dc power converters, such as the one 
shown in Fig. 2. The low saturation voltage 
of the 2N174 reduces the internal power 
dissipation of the transistor in this applica
tion to an almost insignificant figure. For 
this reason very little self-heating is ap-

OFF 2NI74

78 VOLTS

LOAD

2 VOLTS

Fig. 1. Kilowatt switching circuit for 
2N174 transistor. Input control power 
is 1 w, current in “on” position is 13 
amp, and dissipation in "on” posi
tion is 8 w. Switching time is 60 psecs.

of
ver 
of
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2V 
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eliminate threading, tapping, other costly machi

Name

Title
250

2NI74 2NI74

Pivot Assembly of shift lever (A) Is secured by a single 
Waldes Truarc Grip Ring and washer. Because the washer 
must be installed over the shift level in a sliding fit, critical 
tolerances would have to be maintained if a screw or cotter 
pin were used. The Truarc Grip Ring eliminates that problem: 
it requires no groove and may be seated over the washer at 
any point on the stud, automatically compensating for accu
mulated tolerances in the parts. BRAKE ASSEMBLIES (B and C) 
use Grip Rings to secure the brake wheel and spring sub
assemblies. Here again problems of critical tolerance* are 
avoided and expensive rejects eliminated.

Zone ... State

Waldes Kohinoor, Inc., 47-16 Austel Place, L I. C 1, N.Y. 
Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date.

(Please print}

ELECTRONIC DESIGN • March 1, 1957

\ D-c to d-c converter for conversion of 12 or 28 v 
,0 c gher d-c voltage (200 v) using the 2N174 transistor.

For precision internal grooving and undercutting.. .Waldes Truarc Grooving Tool!

Mark Simpson Manufacturing Co., Long Island City, 
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure 
parts to studs of the zinc die-cast base of its "Masco 500 ' 
portable tape recorder.
The rings —which need no grooves —replace nuts, screws, 
cotter pins and other types of fastening devices which require 
threading, tapping, drilling and other expensive machining 
operations. Because a single cracked or broken stud would 
render the entire cast base useless—and with it, all assembly 
completed to that point—the rings also eliminate extremely 
costly rejects.

parent in the transistor, permitting a small 
heat sink and an overall economy in size.

Maximum ratings are a collector voltage 
of 80 v (with emitter open), an emitter re
verse voltage of 60 v and a collector current 
of 12 amp. Collector dissipation with 30 C 
mounting base temperature is 55 w. Junc
tion and storage temperature is 95 C. The 
2N174 is cooled by conduction and should 
be connected to a heat sink, such as an 
aluminum chassis. The transistor can be 
supplied in either single units or in matched 
pairs for dc-ac power conversion such as 
shown in the circuit of Fig. 2.

For further data about this product, fill 
out the Reader’s Service Card and circle 52. 
See this product at the IRE Show, Booth 
1520.

Company
Business Address

different sizes within a type...5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 

More than 30 engineering-minded factory repre
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truarc 
engineers help you solve design, assembly and pro
duction problems... without obligation.

RETA1N1NG RINGS
WALDES KOHINOOR, INC.
47-16 AUSTEL PLACE, L. I. C. 1, N. Y.

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2 420,921; 2,428.341; 2,439,785; 2,441,846; 2,455,165; 2 483,379; 2,483,380; 2,483,3*3, 2,487,802; 2 487,803? 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2.574,034, 2 577,319. 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries.

CIRCLE 53 ON READER-SERVICE CARD FOR MORE INFORMATION

Whatever you make, there’s a Waldes Truarc Re
taining Ring designed to improve your product...to 
save you material, machining and labor costs. They’re 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
are precision engineered and precision made, quality 
controlled from raw material to finished ring.

36 functionally different types...as many as 97

WALDES

bum



Connector

double-throw switch. This feature

Engineering Services Company

connector and switch manufactured by Tm

nectors. When the connector unmated, there is

thereby prohibiting it from b ingAndco Sales- Engineering 100 Wellwood Drive

CIRCLE 54 ON READER-SERVICE CARD FOR MORE INFORMATION
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Fayetteville 
Neptune 7-9205

Ray Kaliman 
NEW YORK

6635 Delmar Blvd. 
St. Louis 5, Mo. 
Volunteer 3-3661

4550 Main Street 
Kansas City 11, Mo. 

Jefferson 1 - 7765

Ray Johnston
SEATTLE

5823 Greene Street
Victor 4-9100

Harry Bishop
DENVER

Bob Dillon
KANSAS CITY

Phil Andress
PHILADELPHIA

Hugh Johnson
NEW YORK

Bob Entrap
SEATTLE

Howie Smith
NEW ENGLAND

Paul MacNeill
NEW YORK

Jim Hurlburt
DENVER

Lew Markle 
NEW YORK 

115 Mill Street 
Williamsville 21 

Plaza 4592

Dr. Chr. V. Lippert 
SWITZERLAND 

Postfach, Zurich 2"
Tel. {05 D 23 58 90

March 1, 1^ ’7

these men are re

See Us at the IRE Show — Booth 4404

Odd Tvedt 
NORWAY 

Odd Tvedt de Co. 
Legdesvtngen 5a, 

Bergen TeleJon 94 762

Ed McCarthy 
LOS ANGELES 

McCarthy Associates 
Room 604 

16 N. Marengo Ave. 
Pasadena 

Ryan 1 - 8810

Ray Johnston Company 
11009 Evanston Avenue 

Emerson 0956

The Creek Corporation 
Lumber Road. P.O. Box 104 

Roslyn, L. I. 
Roslyn 3-0827

Hytronic Measurement, Inc. 
1295 S. Bannock St.

Sherman 4 -2241

Smith & Purdy Associates 
944 Main Street 
Walpole, Mass.

Walpole 40

SAN FRANCISCO
McCarthy Associates 
441 W. California St.

Palo Alto
Davenport 5 - 6136

KEEP tn Touch with the fast-developing field of Plastics 
for Electronics. Call any of these men — or write to us 
direct for informative literature, specifications and 
prices.

ECCOSORB Microwave Absorbers
Eight types — flexible or rigid — magnetic or resistive 
absorbers for microwave darkrooms and similar projects. 
Ask for the Blue brochure.

STYCAST Casting Resins
Epoxys, Polyesters, Polystyrenes and Foams — fourteen 
casting resins with specific qualities of density, rigidity, 
resistivity, low dielectric loss, impact strength, trans
parency opacity and resistance to high and low tern 
peratures. Ask for the Yellow Brochure.

ECCOMOLD Laminating Resins
Four types, each with special qualities — low loss, non
flammable, ultra high temperature Ask for the Brown 
Brochure.

ECCOSEAL Impregnating Resins
Six types—Epoxides and Polyesters to meet low-loss, 
high temperature, or non-flammable requirements 
Easy to use Class H materials. High temperature resis 
tivity. Ask tor the Gray Brochure.

ECCOCOAT Plastic Surface Coatings
Seven liquids and powders for brushing, dipping, spray
ing or dusting — each with various electrical and 
mechanical characteristics. Ask for the Purple Brochure.

Leon Pullman 
ST. LOUIS

useful in r-f and video applications that require ex
ternal switching.

Known as the TRU-862, the combination coaxial

CLEVELAND
Midwest Sales Company 

3219 W. 117th St.
Winton 1 -2700

Ted Britt 
WASHINGTON, D. C 

1507 M Street 
Columbia 5 -269If

ECCOSTOCK Plastic Rods and Sheets
Thirteen different electronic plastic materials with a wide 
range of weight, temperature, dielectric, mechanical 
and electrical characteristics, ’/i" to 3" diameters. 
STYCAST HiK Low loss, high dielectric constant. Ask 
for the Buff Brochure.

DAYTON
Robert G. Siff & Assoc, 

341 No. Robert Blvd.
Hemlock 1254

ECCOREFLECTOR and ECCO Luneberg Lens
Luneberg lens 7", 12", 18" and 36” diameters — ex
tremely uniform— loss less. Gain • ver ¿0 db. Radar 
Target with radar cross section up to 56.000 square feet. 
Ask for the Orange Brochure.

Jim Lawrence 
DALLAS 

Lawrence Sales Co. 
P. O. Box 13026 

Fleetwood 2 - 7484

Bui Purdy
NEW ENGLAND

Connector Corp., 416 Union Street, Lynn, Mass. 
Switching is accomplished by mating the two con-

ECCOFOAM Plastic Foams
Eleven types of sheet stocks, foam-in-place liquids and 
powders, pack-in-place materials—epoxide foams and 
‘ow-loss foams wdh adjusted dielectric constant Ask 
for the Green Brochure.

A BALL locking mechanism permits mating of 
this coaxial connector with a minimum of 

motion. The unusual method of connecting also 
makes possible use of the connector as a single-pole-

ECCOBOND Adhesives, Cements and Sealants
Seven Epoxy types fur general or specific uses. High 
resistivity or conductive. Liquids, pastes or semd pow
dered adhesives. Temperatures —70*F to 600T. Ask 
for the Maroon Brochure.

pushed out of the connector.
Overall size and electrical features of the T U 

862 compare with *N” and C” type connec )rs 
The connector is made of brass with teflon i ul 

ators and beryllium copper contacts. It is a lk 
head receptacle and mounts from the front o' 
panel through a 3/4 in. hole.

For more data on this switching connect< 
out the Reader’s Service card and circle No. 55 

See this product a 
Booth 3949, IRE SI *

a direct electrical connection between the external 
terminal and the coaxial center conductor. This con 
nection is through a triangular spring which makes 
contact with an insulated circular conductor.

In mating the female connector with the male 
quick-disconnect the insulator is forced toward the 
coaxial terminal a distance of .060 in. This causes 
the triangular contact spring to separate from the 
circular conductor. The coaxial connector is now 
directly connected to the male coupling.

The insulator is spring-loaded and slides freely 
within the connector body. Special flange construc
tion limits the travel of the insulation to appmxi-
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POT WRITING RATE:

Coaxial switching connector: 1. cen-
-r conductor 2. External switching 
erminal 3. ball locking mechanism

INDUSTRIAL TUBE SALES, 

ALLEN B. DU MONT LABORATORIES, INC: 
2 MAIN AVE., PASSAIC, N. J.

CIRCLE 56 ON READER-SERVICE CARD FOR MORE INFORMATION 

' 65

duMont
For cathode-ray tubes, or multiplier phototubes of 
unusual abilities, call on Du Monts “can do“ ...

Developed to meet the precise needs of nuclear 
research and investigation, the Du Mont Type 
K1409 cathode-ray tube develops a spot writing 
rate exceeding the speed of light.
This is another example of the “can do” spirit and 
ability of the Du Mont Tube Research Laboratory.

FASTER 
THAN 
THE
SPEED 
OF 
LIGHT
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New Products |

Range 10 to 55 cps

****

rea

is available

Electronics

MORE INFORMATIONCIRCLE 61 ON READER-SERVICE CARD FORINFORMATION CIRCLE 59 ON READER-SERVICE CARD FOR MORE INFORMATION

Have Long Life

H10-7 is sealed

CIRCLE 60 ON READER-SERVICE CARD FOR MORE INFORMATION

Products marked with a triangle are those being 
exhibited for the first time at the Radio Engineer
ing Show, and include the Companys booth number.

ELECTRONIC DESIGN • March 1

Developed for vibration testing of small items 
up to 5 lbs maximum, the Model 14-28 weighs 30 
lbs. It has a variable speed drive mechanism and 
1/15 hp split phase induction motor housed in a 
cast aluminum base. Frequency adjustment is pro
vided from the front of the machine and is continu
ously variable while the machine is running from 
10 to 55 cps. Amplitude setting is from 0 to 0.040 
in., with double amplitude maximum 0.080 in.

Ahrendt Instrument Co., Dept. ED, 4910 Calvert 
Rd., College Park, Md.
Radio Engineering Show, Booth 8049.

Encased in metal, the Model

The HC-18 series has been designed for the mili
tary CR types utilizing the subminiature BHC-18/U 
holder. These units will conform to the military 
warm-up requirement of 3 minutes. The 10 and 15 
crystal oven will stabilize within ±2 C over an am
bient of —55 C to below reference temperature.

This series is available in units capable of hous
ing a single crystal, 10 crystals and 15 crystals. The 
operating voltage for the 10 and 15 crystals is 6 to

These traveling wave tubes have frequency ranges 
in the 2000 me and 4000 me bands, and a life of 
10,000 hours or more. The type N1001 is a power 
tube rated at 16 w. N 1002 has a noise factor of 10 
db and a gain of 25 db while N1013 has a 35 db 
gain and 200 mw output.

Marconi Instruments, Dept. ED, 44 New St., New 
York, N.Y.
Radio Engineering Show, Booth 3315-3317.

Although it is a vacuum tube voltmeter, this in
strument requires no more panel area than any or
dinary 4-in. meter. Its housing extends only 3 in. 
behind the panel. This compactness is achieved by 
use of latest miniaturization techniques. The meter 
operates from 115 v 60 or 400 cps; it contains its 
own power supply and amplifier. Input impedance 
is 10 megohms. Range is 0.5 v zero center to 300 v 
full scale. Either zero center or zero left scales are 
available; and there is a ruggedized military ver
sion. The meter can be zeroed while connected.

Trio Laboratories, Inc., Dept. ED, Seaford, N.Y. 
Radio Engineering Show, Booth M6.

A Coax Connectors

For Printed Circuits

A Compact 
VT Voltmeter

10 Megohms 
Input

A Rotary 
Switch

Hermetically 
Sealed

115 v ac or de. The single unit oven 
from 6 to 24 v ac or de.

Bulova Watch Co., Inc., Dept. ED, 
Div., 40-06 62nd St., Woodside 77, N.Y. 
Radio Engineering Show, Booth 3930.

CIRCLE 57 ON READER-SERVICE CARD FOR MORE

A Crystal Ovens 

Subminiature

with a flexible silastic compound and has a leak 
rate of under one micron per cu ft per hr. T 
rotary switch can be wired externally from spst 
dpdt, four circuit. Designed for aircraft use, * 
ambient temperature range is —100 to 4-250 F.

Electro Snap Switch & Mfg. Co., Dept. ED, 42 

West Lake St., Chicago 24, Ill.
Radio Engineering Show, Booth 2225.
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These subminiature coaxial connectors come in two 
types, bayonet lock and push-on for multiple unit 
application. Both are made in straight and right 
angle for cable attachment or modular unit connec
tions. They are available in three types of insulation, 
Kel-F, nylon and Teflon.

Automatic Metal Products Corp., Dept. ED, 315 
Berry St., Brooklyn 11, N.Y, 
Radio Engineering Show, Booth 4426.
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VOLTAGE REGULATED POWER SUPPLIES

OUTPUT TERMINATIONS;
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FOR COMPLETE LINE 
WRITE FOR CAT. B-56B

A Decimal Converter 

Binary Coded

△ VTVM

For Low Frequencies

terminals are
clearly marked on the front panel. Either posi
tive or negative terminal of the supply may be 
grounded. DC terminals are isolated from the 
chassis. A binding post is available for connect
ing to the chassis. All terminals are also brought 
out at the rear of the unit. Two terminals are 
mounted at the rear of the chassis to provide for 
picking up the error signal directly at the load. 
This connection compensates for the voltage 
drop in the wires (and ammeter) connecting the 
power supply to the load.
METERS: Ammeter: 0-2 amperes, 4" rectangular 

for Model 2600
0-5 amperes, 4" rectangular 
for Model 2650

Voltmeter: 0- 60 volts. 4" rectangular
CONTROLS: Power on-off switch, DC on-off 
switch, remote error signal on-off switch, coarse 
and fine voltage controls. The coarse voltage 
control is a ten turn potentiometer which varies 
the voltage from 0-60 volts. The fine voltage 
control is a ten turn potentiometer which varies 
the voltage 1 volt. The voltage divider network 
allows a 61 volt variation in output voltage.
■"Recovery time is less than 50 microseconds. 
The excursion in the output voltage during the 
recovery period is less than 50 millivolts for line 
fluctuations from 105-125 volts or load varia
tions from 0-to maximum current.

1 31-3S SANFORD AVENUE • FLUSHING 55. N.Y. • INDEPENDENCE 17I00 
-

Visit Booth» # 2636-2630—4.R.I. Show—N.Y. Collsowm 2nd Hear—Morch IB-21

ElECRONIC DESIGN • March 1, 1957

This binary-coded decimal/analog/digital con
verter uses the 1, 2, 4, 8 pattern, and presents its 
output in parallel form on 12 terminals. Simultane
ous presentation of the complement of the output 
is a standard feature. Accuracy is 0.1 per cent. Run
ning torque is rated at less than 0.2 oz in., moment 
of inertia at 31.4 gm/cm2, and resolution up to 
10,000. Life is rated at 3 x 10“ revolutions at the 
recommended maximum operating speed of 200 
rpm. The converter is mounted in a standard size 
No. 23 BuOrd synchro mounting arrangement, and 
is available in sizes weighing less than 5.5 oz.

Norden-Ketay Corp., Dept. ED, Commerce Rd., 
Stamford, Conn.
Radio Engineering Show, Booth 2401-2103.
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Good stability
* Fast recovery time 

1 Low output impedance
Excellent regulation 

Low ripple
POWER REQUIREMENTS: 105-125 volts, 60 cycles. 
FUSE PROTECTION: Input and output fuses on 
front panel. Time delay relay is included to 
prevent unregulated voltage from appearing at 
the output terminations. .

The MV-02B a-c VTVM has a frequency range of 
- cps to 250 kc and a full scale voltage range of 3 
mv to 1 kv. The instrument is equipped with a 
galvanometer-attenuation switch which makes it 
possible to obtain fast needle response on all meas
urements above 20 cps while the necessary slow 
response is being maintained between 2 cps and 20 
cps. rhe plate current supply is electronically regu- 
ited There are individual calibration controls for 

all 1 ranges of the instrument.
M Hivac Instrument Corp., Dept. ED, P.O. Box 

99/, henectady, N.Y.
Rad Engineering Show, Booth 3204-3206.
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HIGH TEMPERATURE TANTALYTIC

Insulation, 5
and tantalum foil roll, 6

Double metal con
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- Paper 
Solder-

A RF Screen Room 
Low Cost Portable

CAPACITOR - 
1 —Tantalum 
bushing, 3 - 
sleeving, 4 —

able nickel lead, 7 — Rubber bush

A Cold Punch Laminate 
Low Loss

struction, 9 — Non-acid electrolyte, 
10 —Plain and etched foil,- 11 — 
Polar or non polar construction.

HIGH TEMPERATURE TANTALYTIC 
CAPACITOR - RECTANGULAR - 
features: 1 — Tantalum stud, 2 — 
Silicone bushing, 3 — Polar or non
polar construction, 4 — Paper and 
tantalum foil rolls, 5 — Silver-plated 
metal case, 6 — Plain and etched 
foil, 7 — Non-acid electrolyte, 8 — 
Mounting stud (optional).

*DuPont Co Trade Mark

TUBULAR — features 
lead, 2 — Teflon *

• Mylar* insulating
A Insulating Material 

High Tensile Strength
The tensile strength of phalene is 

2800 to 6400 Ibs/sq.in. It provides 
more heat resistance than standard 
polyethylene insulation. Hardness, by 
the Shore Hardness Test is 63 to 70. 
Dielectric strength in volts per mil is 
500 to 700.

Phalo Plastics Corp., Dept. ED, 
25-P Foster St., Worcester, Mass. 
Radio Engineering Show, Booth 4704.
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A special screen with sufficient at
tenuation, 100 db or more from 200 
kc to 1000 me makes it an ideal screen 
room for a wide range of commercial 
and military applications. The screen 
is woven of steel wire, then dipped in 
a special alloy. The Champion line is 
available in all popular screen room 
sizes, and special rooms can be con
structed to meet any custom specifica
tions. The door has strong contact 
fingers and single handle with 3-point 
pressure contact. Floor construction is 
extra strong with cross beams every 12 
inches^ Flooring is 3/4 in. plywood. 
Interchangeable panels are held in 
contact with each other with locks 
which supply continuous pressure of 
1200 lbs. The screen room’s easy to 
assemble and knock down for con
venient relocation.

Erik A. Lindgren & Assoc Inc., 
Dept. ED, 4515 N. Ravenwood Ave., 
Chicago 40, Ill.
Radio Engineering Show, Booth 1924.
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This cold punching laminate has 
high insulation resistance, low dielec
tric loss at high frequencies, and low 
moisture absorption. The laminate, 
called Insurok XT-896, punches at 
average room temperatures. This 
XXXP laminate in copper clad form 
has a high bond strength and good 
blister resistance.

The Richardson Co., Dept. ED, 
Melrose Park, Ill.
Radio Engineering Show, Booth 1628.
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General Electric Tantalytic capacitors

the characteristic requirements of
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CAPACITOR PULSE FORMING NET
WORKS

< CIRCLE 69 ON READER-SERVICE CARD

Yess Is Our Most Important Product

To help you solve difficult space problems 
in design functions demanding high reli
ability miniaturized equipment capable of 
operating in ambient temperatures ranging 
from —55C to + 125C at full rated voltage, 
General Electric offers a variety of shapes 
and sizes of high temperature Tantalytic 
capacitors.

The Tantalytic capacitor is built for at 
least 1000 hours operation at + 125C with 
no more than 20% loss in capacity. Below 
4-125C, capacitor life is extended in pro
portion to the reduction in ambient tem
perature.

Whatever your capacitor requirements 
might be, there is a General Electric sub
miniature capacitor for most applica
tions. Take, for example, the metal-clad 
tubular capacitor — mineral oil impreg-

equipment. Capuci’ance tolerance: + 
7% (at + 25C). Temp, range: —55C 
to + 125C. Write for GEA-4996.

METAL-CLAD TUBULAR CAPACITORS- + 95C, min 

eral oil impregnated. Built to MIL-C-25A. Ratings 
.001 to 1.0 uf, 100-600 v. d-c. Tol: ± 5%, ± 10%, 
or ± 20%. Write for GEC-1390.

nated, built to MIL-C-25A — often ap
plied to “work horse” applications in 
military electronic circuits. Or, capacitor 
pulse forming networks, adhering to strict 
capacitance tolerance and temperature 
range, are engineered for missiles and radar 
equipment.

New permafil capacitors, built to meet

PERMAFIL RECTANGULAR solid dielectric in cose 
styles CP50 CP60, and CP70 series. Built to elec
trical requirements of characteristic "K", MIL-C- 
25A. Ratings: .01 uf to 10 uf; 100 v. d-c to 1500 
v. d e, Temp, range: —55C to +125C.

MIL-C-25A, are now available in rectan
gular case styles. These solid dielectric 
capacitors can withstand the violent shock 
and vibration found in today’s missile and 
airborne electronic systems.

For assistance with capacitor applica
tions contact your General Electric Ap
paratus Sales Engineer or write to the 
General Electric Company, Section 442-40, 
Schenectady 5, New York.

•Registered Trade Mark of General Electric Co

A Ag-Cd Oxide Contacts 
For Long Wear

Silver-cadmium oxide top-lay con
tacts are available in clad strip widths 
of 1/16 to 4-1/2 in. and in base metal 
thickness from less than 0.010 to 0.250 
in. or more. The silver-cadmium oxide 
metal on the contact section of top-lay 
varies from 0.015 in. thick by 1/8 in. 
wide, minimum, up to any practical 
maximum dimension. Silver-cadmium 
oxide can be combined with prac
tically any rollable or malleable base 
metal in top-lay strip or contact form.

Metals & Controls Corp., Dept. ED, 
General Plate Div., Attleboro, Mass. 
Radio Engineering Show, Booth 1226.

CIRCLE 70 ON READER-SERVICE CARD

A Silicon Rectifiers

For Miniaturized Circuitry
These low-power, glass packaged 

silicon rectifiers exhibit low forward 
voltage drop and low back leakage. 
They are: adaptable to miniaturized 
circuitry and feature maximum a-c in
put voltages up to 275 v rms; maxi
mum reverse d-c working voltages up 
to 375 v; maximum average rectified 
forward current up to 200 ma; maxi
mum power dissipation at 25 C up 20C 
mw. Operating temperature range foi 
all types is —75 C to +150 C. The 
maximum dimensions, rectifier class 
body; length 0.265 in. diam, 0.105 in

Hughes Products, Div. Hughes Air
craft Co., Dept. ED, Semiconductor 
Div., International Airport Station 
Los Angeles 45, Calif.
Radio Engineering Show, Booth 2801
2805.

Nylon Bonding Agent 
Bonds Nylon to Metal

Bonding Agent R-323, an epoxy 
based compound designed to bone 
Nylon to itself, to metal, or to othei 
materials may be used with rubber

Carl H. Biggs Co., Dept. ED, 225r 
Barry Ave., W. Los Angeles, Calif,
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«'nnesom^Xg'ano' 
«ANUfACTURING COMPANY

sons for specifying

_ — — . ■ ** re 
CHATTANOOGA 5, TENN. 
MTH YEAR OF CERAMIC LEADERSHIP

Silicone Sponge Rubber 

Flexible to —100 F
A silicone sponge rubber made of 

50 durometer base stock is primarily 
of closed cell count and possesses the 

same general qualities as the base 
material. The new sponge, Style 9383, 
has extreme flexibility at low tem

peratures down to a minus 100 F, yet 
it has good heat resistance up to 500 
F. Having good compression set char
acteristics, this silicone sponge is 
tough and strongly resists tearing and 
abrasions. Orange in color, Style 938 
sheds cold water well and resists ad- 

| hesion to ice. Its aging and weather 
ing qualities are excellent. This sili

cone sponge is available in sheet
round, odd and simple extruded cro^ 
sections.

The Garlock Packing Co., Dep 
ED, 405 Main St., Palmyra, N.Y.
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A IS ¡Meg 

Alumina Ceramic»,

1 Highly specialized compositions. Complete range of industry- approved AISiMag Aluminas for exacting applications. New freedom 
in design from their outstanding performance at elevated temperatures 
and frequencies . . . superior electrical characteristics . . . higher com
pressive, tensile and flexural strengths . . . hardness (9 on Mohs' 
scale) . . . chemical inertness . . . greater resistance to impact, vibra
tion, abrasion and repeated thermal shock. Custom formulations for 

special needs.2 More production facilities. Complete manufacturing facilities devoted exclusively to AISiMag Aluminas, including special high temper
ature kilns. Rapid delivery in any quantity . . . simplest to most intricate 

designs.- Precision tolerances.
3 More experience. AISiMag Aluminas are produced by skilled personnel, thoroughly familiar with the most modern methods . . . and 
highly specialized techniques perfected in over 55 years' experience 

in the manufacture of quality technical ceramics.

4 Dependable metal-ceramic combinations. Standard or custom designs available in volume. Wide choice of metals combined with strong, 
rugged Alumina ceramics. Permanent bonding. Close dimensional 
tolerances. High or low temperature types . . . for hard or soft solder

25-Watt UHF Twin Tetrode 

Useful To 1200 Me
A new twin tetrode, Type 6907, is 

intended primarily for service in air
borne and mobile communications, it 
will deliver power up to 1200 me. 
The tube has a single cathode and 

screen, providing full output at un
usually low drive. It has all-molyb- 
denum leads for lower rf losses, and 

powdered glass base and anode sup
port for maximum protection against 
mechanical and thermal shock. Heater 

connections may be either 6.3 or 
12.6 v.

The tube will deliver up to 25 w in 
continuous operation when used as a 
Class C amplifier at 462 me. It will 
deliver 20 w continuously in the 225- 
400 me military bands, and in such use 
it does not require air cooling or spe
cial sockets. It is rated as an amplifier 
or frequency tripler up to 600 me.

Amperex Electronic Corp., Dept 
ED, 230 Duffy Avenue, Hicksville, 
Long Island, N.Y. I
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on AISiMag Aluminas, 
for your application, 
send blueprint or sketch 
with details of your



MEDALIST
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DIRECT CURRENT

GRENIER FIELD, MANCHESTER. NEW HAMPSHIRE

Copyright © 1957, Marion
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Medalists are;made in all'standard ranges, in 
2W. ancl 3M'.' sFzes<They.provide a functional j 
beauty that is-unique among panel / •
instruments today|

Iliamperes
DIRECT CURRENT

microamperes 
DIRECT CURRENT

At the I.R. E. Show, March 18-21: 
Booth 2126

MM3
MARION ELCbvINST. CO. MANCHESTER. N.H.. U.S.A.

Designed to mount compactly with
out external support on either end of 
the Diehl FPE-25, 5 w servomotor, the 
Model CD-60 consists of a heavy cyl
indrical slug free to rotate inside a 
tli in, low-inertia shell rigidly fastened 
to the servomotor shaft. Viscous sili
cone fluid between the inside slug and 
the shell provides the desired damp
ing. All the necessary7 servo compensa
li01 > is provided by the damper. Sta
bilizing dynamics are independent of 
line requency shift and each damper 
is justed to the specified value of 
tini constant.

1 edback Controls, Inc., Dept. ED, 
89 1 Iain St., Waltham 54, Mass.
& > Engineering Show, Booth 3013.
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/Three things set Medalists apart from other 
•panel instruments: style, color and readability.

Their distinctive shape enhances whatever* 
equipment they become a part of; standard.

or custom-matched case and dial colors^ 
further improve equipment appearance, j 

Longer scale length, larger numerals’ 
and better over-all dial illumination

vastly increase their readability..

A Beam Power Tube

For 110 Degree Systems

e 5CZ5 is a high-perveance beam 
po r tube of the 9-pin miniature 
tyi It is designed for use as a ver- 
tic/-deflection amplifier in TV re- 
ceiv rs utilizing picture tubes having 
dia.onal deflection angles of 110 deg 
anti operating at voltages up to 
18/' )0 v. The 4.7 v/0.6 amp heater has 
con-rolled warm-up time. The 5CZ5 
has a maximum peak cathode current 
of 110 ma, and a maximum plate dis
sipation of 10 w.

Utilizing a T-6-1/2 miniature en
velope, the 5CZ5 has an electrically 
isolated base-pin, and double base-pin 
connections for grid No. 1.

Radio Corp, of America, Dept. ED, 
Tube Div., Harrison, N.J.
Radio Engineering Show, Booth 1602,

A Servo Damper

Viscous Coupled Inertia Type

advancement 
in instrument 

design



NEW
NAME

anufacturing facilitie

Representatives in all major cities Write, wire, phone today for demonstrai

MICROVOLT LtVEL 
BROADBAND DC 

AMPLIFIERS

The same company

staff of field engineers

same engineering and

ELECTRONIC DESIGN • March 1, 195/

□n these and many other electronic products the name KINTEL means outstanding instruments and television equipmei

A Printed Circuit Coil Forms
In One Style, Two Lengths

A Potentiometer 
Precision Resistance

but a new name more

BROADCAST TELEVISION ABSOLUTE DC POWER 
EQUIPMENT SUPPLIES ANO

METER CALIBRATORS

These horizontally-mounted printed circuit coil 
forms are made with 1 /4 in. o.d. internally-threaded 
ceramic tubing, impregnated with grade L5 silicone. 
They are slug tuned by a powdered iron core. Each 
form has two silicone fibreglass collars and four 
solder terminals attached to the collars. The forms 
come in two sizes; No. 2270 is 5/8 in. long overall 
and mounts on 0.5 in. x 0.2 in. mounting centers; No. 
2271 is 13/16 in. long and mounts on 0.7 in. x 0.2 
in. centers. The terminals for soldering are attached 
to the fibreglass collars and are so designed that 
coil leads can be attached to them separately from 
the printed circuitry, or the leads may be attached 
to the circuitry with the terminals.

Cambridge Thermionic Corp., Dept. ED, 445 
Concord Ave., Cambridge 38, Mass.
Radio Engineering Show, Booth 2219
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This 10-tum potentiometer measures 7/8 in. in 
diameter, and provides resistance values from 25 
ohms to 125 k olims at ±3 per cent tolerance. Its 
power rating is 2 w and it can accommodate 40 
taps. Both mechanical and electrical rotation is 3600 
deg. 4-5 —0 deg. The potentiometer’s maximum 
starting torque is 0.6 oz^in. for bushing and 0.5 
oz/in. for servo. Running torque is 0.5 oz/in. bush
ing and 0.4 oz/in. servo. Designed to operate over 
an ambient of — 55 to 85C, this unit weighs 1 oz and 
has a voltage breakdown rating of 1000 v vms. 
Mechanical and electrical rotation of 4-1 and —0 
deg. is available on request.

Spectrol Electronics Div., Carrier Corp., Dept. 
ED, 1704 So. Del Mar Ave., San Gabriel, Calif. 
Radio Engineering Show, Booth 1726.
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AS 80 DB DC AMPLIFIER

MODEL 203 ’ 1 
V • 1OO 
TO 1O 

AMPI

MICROVOLTS

A Switching 
Transistors

For High Currents

MX!
AMPLIFIER * MC
’ MODEL 203 • 1C 
V • 1OO UUA TO 1OO MA

80
MO

1OO

DS
EZR •

OO 
O C

The KINTEL Model 203 is a combination DC microvolt-ammeter and amplifier. It provides an exceptionally wide range of measure
ments. Fifteen voltage ranges cover from 100 microvolts full scale to 1000 volts full scale, with 100 megohms input impedance. 
Ten current ranges cover from 100 micro-microamperes full scale to 100 milliamperes full scale. As little as 10 microvolts or 
10 micro-microamperes may be measured with accuracy. The uncluttered zero-center meter face instantly indicates polarity on a 
mirrored scale. When used as a DC amplifier, the instrument features exceptionally low drift with high gain, very high input 
impedance and low output impedance. Gams up to 80 db with less than 10 microvolts drift may be obtained. The Model 203 utilizes 
KINTEL’s unique chopper stabilized circuit to provide high sensitivity with previously unobtainable drift-free stability and high 
input impedance.
APPLICATIONS: Electronic, medical, geophysical, chemical, metallurgical research and development transistor production and 
circuit design... thermocouple calibration ... null detector... recorder driver amplifier... and as a general purpose laboratory 
instrument wherever de voltage and currents are measured or amplified.

Voltage Range (full scale) 
Current Range (full scale) 
Input Impedance...........

Impedance Accuracy

100/iv to lOOOv 
100^3 to 100 oio 
10 megohms below 10 mv, 
30 megohms at 30mv, 
100 megohms above 30mv 
±1.5%

Rack Mounting avai

5725 KEARNY VILLA ROAD • SAN DIEGO 11. CALIFORNIA • BROWNING 7-6700

ELEC RONIC DESIGN • March 1, 1957

Accuracy on All Ranges.............±3% of full scale
Maximum Gain as Amplifier....... 80 db ±1.5%
Output Rating........................... Iv across 1000«
Output Impedance..................... less than 5«
Drift (after 15 min. warmup).... 10uv equivalent input
Price........................................ $550.00

able as Model 203R

Three high speed germanium PNP computer 
transistors, the 2N-315, 2N-316 and 2N-317 are de
signed for high current switching applications.

The 2N-317 has, with a minimum of drive cur
rent, a typical switching speed of 0.3 microseconds 
at 400 ma of collector current. The series resistance 
of these transistors when conducting is 1/2 ohm; 
the nonconducting series resistance is 10 megohms.

General Transistor Corp., Dept. ED, 91-27 138th 
Pl., Jamaica, N. Y.
Radio Engineering Show, Booth 3828.
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A Multi-Switch 
Modified Design

This switch can be manufactured economically 
in any multiple of stations from 1 to 37. A choice 
of functions are possible including interlock, non
locking, all lock, interlock and nonlock combination,, 
and an all lock and nonlock combination. This de
sign offers a choice of mounting centers, center to 
center distance between buttons 5/8 in., and plung
ers designed to accept standard push-on buttons. Up 
to 4 stacks of stock switches can be mounted on a 
separate plate and operated by each button.

The flexible design makes it possible to connect 
together two or more rows of Multi-Switches and 
provide interlock action between all the buttons. A 
feature of the ganged assemblies is the lock-out 
bars which can be provided in switches of 1 to 37 
stations so that only 1 station can be depressed at 
one time.

Switches can be provided with silver contacts or 
with welded cross bar Palladium contacts.

Switchcraft, Inc., Dept. ED, 1328 N. Halsted St., 
Chicago 22, Ill.
Radio Engineering Show, Booth 2228.
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225-400 Me

nt the fixture without alteration.

of shaft.

United States Gasket Company—pioneers and leaders 
n the fabrication and application of Teflon*, KEL-Ff,

Nylon and other Engineered Plastics—now will be known 
as United States Gasket Company, Plastics Division of
The Garlock Packing Company.

The U.S.G. sales organization of plastics specialists has 
been integrated with the 125 Garlock salesmen at 30 sales 
offices and warehouses, strategically located in the prin 
cipal industrial areas of the United States and Canada.
The assistance of these men and large stocks of our prod
ucts are now as near as your telephone.

EVEN GREATER KNOW-HOW ... To United States Gasket’s unique 

 

knowledge of the Engineered Plastics for electrical, chemical, 
and mechanical services, throughout Industry, Garlock now 
adds its 70 years of experience and research in solving the 
sealing problems of Industry with packings, gaskets and 
closures for every conceivable need.
INFINITELY GREATER LINE . . . offers greater selection in suiting 
each problem—one reliable source for more of your require
ments, simplified purchasing.
GREATER RESOURCES FOR FURTHER RESEARCH AND DEVELOPMENT . .
assures that U.S.G. will continue to lead the Engineered 
Plastics Industry. Continue to produce most of the advanced 
ideas and practices in the application of these plastics to com
mercial A.E.C. and military requirements.

with these greater facilities, we look forward to serving 
an even larger proportion of your requirements, helpfully, 
promptly, and economically.

United States Gasket Company, Camden 1, New Jersey

GARLOCK and
UNITED STATES GASKET

integrate their sales forces

U. S. DISTRICT OFFICES AND WAREHOUSES: BALTIMORE 18, Md.. 2828 Loch
Raven Rd.; BIRMINGHAM 1, Ala., 519 South 19th St.; BUFFALO 2, N. Y., 38
Pearl St.; BOSTON 10, Mass., 80 Broad St.; CHICAGO 6, III., 600 West Jackson
Blvd.; CINCINNATI 16, Ohio, 8329 Vine St.; CLEVELAND 13, Ohio, 1276 West
Third St.; DENVER 2, Colo., 1863 Wazee St.; DETROIT 11, Mich., 2781 East
Grand Blvd.; HOUSTON 3, Texas, 2105 McKinney Ave.; LOS ANGELES 21, Calif., 
2303 East 8th St.; NEW ORLEANS 25, La., 3525 Lowerline St.; NEW YORK 6, 
N. Y., 114 Liberty St.; PALMYRA, N. Y, Maple Ave.; PHILADELPHIA 2, Pa., 20
South 15th St.; PITTSBURGH 22, Pa., 933 Penn Ave.; PORTLAND 9, Ore., 1036
N. W. 18th Ave.; SALT LAKE CITY 1, Utah, 322 Dooly Bldg.; SAN FRANCISCO 
7, Calif., 750 18th St.; ST. LOUIS 8, Mo., 3635 Forest Park Blvd.; SEATTLE 4,
Wash., 814 Lane St.; SPOKANE 4, Wash., West 610 Second Ave.; TULSA 20,
Okla., 816 East 6th St.

CANADIAN OFFICES AND WAREHOUSES: EDMONTON, Alta., 8407 103rd
St.; HAMILTON, Ont, 200 Queen St., North; VANCOUVER 5, B. C„ 1925 West
Georgia St.; MONTREAL 9, Que., 5215 De La Savane St.; TORONTO 2, Ont., 
750 Bay St.; WINNIPEG 3, Man., 1436 Erin St.

•urtnl trademark +K*Un

nited
tates

G asket
OF THE GARLOCK PACKING COMPANY

△ 20 Kw Klystron

The 3KM50,000PA has a 20 kw cw power output
in the range of 225 to 400 me.

Eitel-McCullough, Inc., Dept. ED, San Bruno.

Radio Engineering Show, Booth 2410-2412.

A Goniometer

ce 
ab 
loi 
of 
pii 
di

Precision Angle Measurements

This unit has a machine-engraved, 4-1/2 in. di

ameter protractor which, by means of a vernier
can be read to one minute of arc. The accuracy of

the graduation is ±15 sec. The angle head turns in

a tapered steel bearing and a surveyors transit.
There is means to take up wear when required. The

goniometer provides a means of mounting the in

strument to be tested and it will accommodate six

different diameters of locating boss in the range
0.750 up to 2.875 in. diam. All the standard size
synchro and potentiometer mounting diameters h
without any alteration. Adaptors are available to

accommodate nonstandard diameters. Shaft diam-

eters from 0.078 up to 0.250 in. can be accommo-
dated by means of collets. Shaft lengths up to 2 in.

The goniometer is made of stainless steel and

nonferrous materials. It is 8 x 10 x 9 in. and weighs

10 lbs. It is supplied in an instrument-type wood

case, with collets to accommodate various diamt 1 s

Electro-Mec Laboratory, Inc., Dept. ED, 4 51

33rd St., Long Island City 1, N.Y.
Radio Engineering Show, Booth 2713.
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Permanent identification — available 
in a wide range of sizes and colors.

Be sure to visit the William Brand Suite at the Plaza Hotel, New York, during the I R E Show—March 18-20

QUALITY ELECTRICAL AND ELECTRONIC WIRE 
AND TUBING SINCE *1920

Measuring 3/32 in. dia x 5/16 in. long, this new 
resistor, designated HAOO, is available in the range 
0.1 ohm to 25k ohms. Standard tolerance is ±1 per 
cent. Tolerances as low as 0.1 per cent are avail
able on special order. Wattage rating is 1/10 w full 
load at 85 C, meeting the environmental conditions 
of MIL-R-93A. The HA 33 resistor shown in the 
picture for comparative purposes measures 3/8 in. 
dia x 1 in. long.

General Resistance, Inc., Dept. ED, 577 East 156 
St., New York 55, N.Y.

CIRCLE 366 ON READER-SERVICE CARD FOR MORE INFORMATION

Transducer Limiter

For Automatic Operations

m-

Stable repeatability to 0.000025 in. is one of the 
features of this limit controller. Any quantity meas
urable by differential transformer transducers, such 
as pressure, flow, acceleration, stress, size or weight 
can be controlled by the limit controller in highly 
accurate automatic operation.

The limit controller is preset to any desired con
trol point in the cycle of the standard transducer. 
Whenever input quantity equals or exceeds the pre
set limit a relay closes. When the output quantity 
falls short of the preset limit, the relay opens. Panel 
indh ators, alarm devices or control devices are thus 
operated.

0 erating time is approximately 0.05 seconds. 
Lin rity is 0.1 per cent. The limit control is avail- 
ah in either portable or rack mounting models, 
b°' designated Model 561.

1 vtronic Corp., Dept. ED, 216 S. Main St., Day- 
, Ohio.
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If conductors are branded with 
Identification markers!

Positive Identification . . . is sure and easy when Turbo identification 
markers code your circuits, wiring, cable or connections. You're assured of an 
efficient low-cost operation wherever a multiplicity of electrical operations 
must be performed with speed and accuracy. They just slip on, yet fit so snugly 
they will not slide from position.
Permanent Identification . . . special inks used in the manufacturing 
of Turbo Identification Markers provide permanent legibility resisting the effect 
of high and low temperature, abrasion, chemical action and humidity. Markers 
are manufactured from Turbo varnished cambric tubing and Turbo extruded 
plastic tubing and meet all applicable Army, Navy and Air Force specifications.
Merchandise your product • • . with Turbo Markers your trade mark 
or whatever imprint you want can be applied longitudinally or circumferentially 
in a variety of colors. Anything that can be drawn, in fact, can be printed. Use 
them to code component parts or to brand any wire, cable, tube, rod, pipe or hose 
Available . . . in all standard sizes from No. 14 to 1W' I.D. in lengths 
from %" to 4". Longer lengths or special non-standard sizes or colors furnished 
upon request. Write for samples.

CIRCLE 368 ON READER-SERVICE CARD FOR MORE INFORMATION



NEW PRODUCTS ON DISPLAY

ALL-NEW GATING COUNTERS

CIRCLE 93 ON READER-SERVICE CARD

ft and weights 3-1/2

Dept. ED, Mel

FREQUENCY MEASUREMENTS 
AND HOW TO MAKE THEM

RF Preamplifiers 

Have High Gain

FERRISTORS* AND
HOW TO USE THEM
lata File #110 gives detailed examples 
of 14 magnetic circuits, plus complete 
technical data on FERRISTORS* and 
how to use them.

CIRCLE 94 ON READER-SERVICE CARD
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time of 1/3 cu 
pounds.

Radiation, li 
bourne, Fla.

TIME INTERVAL MEASUREMENTS
AND HOW TO MAKE THEM
Data File #112 gives detailed descriptions of tech
niques for measuring elapsed time between pulses, 
timing relay operation, camera shutter speed measure
ments, velocity measurements, precise phase angle 
measurements and low frequency measurements.

Models 7050 (100 kc) and 7060 (1 mc) 
counters offer both manual and electronic 
gating for extreme versatility. Gate control 
signals may be of any frequency from d.c. to 
maximum counting rate of the instrument, 
with no restrictions as to input waveform.

Sensitivity is 0.1 rms; input impedance 10 
megohms, de or ac coupled. Input circuits 
have step attenuators with ±1, ±10 or 
±100 v adjustable trigger level ranges. 

Will operate directly into Berkeley remote 
readout units, digital printers or data con
verters. Price (at factory), Model 7050, $545; 
Model 7060, $645.

Data File #111 covers Berkeley EPUT* 
meter techniques for low and medium 
frequencies; Berkeley EPUT* and he
terodyne techniques for RF, VHF and 
UHF; preset counter and time interval 
meter techniques for rapid low fre
quency measurements; measurement 
of rpm, flow, pressure, temperature 
and strain; setting up a standard of 
frequency, and nuclear counting tech
niques.

A Computer Packages 
Plug-In Type

The Model I preamplifier provides a 
gain of 35 db at band center and the 
Model 2 50 db, both with a maximum 
noise figure of 3.5 db. Frequency re
sponse is within 3 db over the band of 
215-247 Mc. The unit occupies a vol-

This family of transistorized, digital 
computer units, designated 3C-PACS 
Series L, comes in plug-in packages 
and includes flip-flops, emitter-follow
ers, pulse amplifiers, gating packages 
and others. Features are compact size, 
low power consumption, printed cir
cuit wiring, complete transistorization 
and high reliability. Full compatibility 
between packages permits user to as
semble digital systems merely by 
proper inter-package point-to-point 
wiring.

Computer Control Co., Inc., Dept. 
ED, 92 Broad St., Wellesley 57, Mass. 
Radio Engineering Show, Booth 1322.

What’s New

BECKMAN / BERKELEY TEST I N S T R U M E N T S • B O O T H S 3416-18



A Nickel-Chromium Resistors

Fused to Steatite Tube

NEW PRODUCTS ON DISPLAY

CIRCLE 97 ON READER-SERVICE CARD

*Trad«mark 126

Berkeley Division
Richmond 3, California 
a division of Beckman Instrvments, Inc,

★ WWV RECEIVERS AND HOW TO USE THEM
Shasta Data File #10 describes the functions of NBS radio broad
casts from WWV and WWVH, explains in detail how these broadcasts 
can be utilized for the precise calibration of standard radio frequen
cies, audio frequencies, time intervals, and musical pitch.

New Analog-Digital Tachometry Systems measure rotational 
speed, indicate in both analog and digital form. System 
displayed is similar to those used by Ford Motor Co., and 
Allison division of General Motors. Analog uses 2-meter 
indication; first (full scale) has accuracy of 1%; second 
expanded-scale meter (covers 5% of full scale) has 0.25% 
accuracy. Digital data is displayed on remote in-line read
out with acuracy of ± 1 count, 1 part in 10,000.

New Automatic Radioassay Equipment — complete systems 
for automatic sample counting and data recording. Two 
detector sample changer takes up to 250 samples-, data 
may be recorded by digital printer or fed to card punch 
for automatic data processing.

’ Model 5699 Digital F‘o* Indiotoi
' gives direct-reading digital indication 

of transducer output frequency or 
percentage ratio of speed and vol

ume, etc. Features higher sensitivity (ranges from 5 mv 
@ 5 cps to 1 v @ 100 kc), improved pulse resolution (10 
Msec paired input pulses, 100 Msec on totalizing), dual 
range preset time (0-1 sec in 0.1 millisec increments or 
1 to 10 sec in 1 millisec increments), time base stability 
of 1 part in 10s per day, 5 digit presentation, and versatil
ity to drive digital recorders, remote indicators, data con
verters, etc.

Model 905 WWV Receiver — covers all six WWV and WWVH 
frequencies with separate crystals for each; has built-in 
audio filters for 440, 600, 1000 cps discrimination, and 
300 ohm antenna input matcher. Bands and audio discrimi
nators selectable by panel switch —no plug-ins. Rock 
mounted; modular construction with blower cooling.

New EASE* 1100 Series Computers with DO/IT (Digital 
Output — Input Translator system) — a wholly-new concept 
in analog computation. Provides digital input-output by 
means of punched tape or electric typewriter, automatic 
static or dynamic problem checking, complete pushbutton 
monitoring, fully shielded color-coded patchboard, and 
many other advanced-design features.

Medel 100 Transformation Ratio Meter
án rms-reading expanded scale voltmeter 
with precision voltage divider and input 
switching for rapid testing of synchros 
to ± 0.2% accuracy. Nominal incut 
voltages are 57.3, 78, 90,105 and 115; 
input frequency, 50 to 1,000 cps, im
pedance 10,000 ohm/v.

Have Mylar Insulation

A mylar insulation strip on the back 

of these terminal blocks covers and 

seals in all counterbores having screw 

ends. The mylar used is one mil thick, 

plus 1-1/2 mils for cement, thus mak

ing the over-all thickness 2-1/2 mils. 

The dielectric strength is 5000 v.

Kulka Electric Mfg. Co., Inc., Dept. 

ED, Mt. Vemon, N.Y.

Radio Engineering Show, Booth 2901.

DON’T MISS THESE TWO BECKMAN/BERKELEY 
EXHIBITS if you attend the IRE show. If you can’t 
attend, please write us for application data and 
technical bulletins on the new techniques and 
new products that interest you. For prompt action, 
please address Dept, qj

Utilizing a new alloy of the nickel
chromium family, thermally fused to 
the inner surface of a steatite tube, 
this new line of resistors is intended 
to replace the wire-wound type and to 
offer superior quality and stability. 
The Vamistor units are available in 
1/2-w and 1-w ratings, from 1000 to 
100,000 ohms, and with temperature 
coefficients of ±50 ppm. They meet or 
surpass MIL-R-93A, MIL-R-19074A 
and MIL-R-10509B. They are rated 
substantially non-inductive, and have 
a distributed capacitance of only 0.9 
iqif. Noise level at 50 v d-c input is 
—200 db. Tolerance is ±1 per cent. 
Also available are variants with tem
perature coefficients of ±25 ppm and 
tolerances of ±5 per cent. Dimensions 
are 5/16 in. outside diameter by 3/4 
in. long. The resistor is molded in 
epoxy resin.

Weston Electrical Instrument Corp., 
Dept. ED, Newark 12, N.J.
Radio Engineering Show, Booth 2907
2915.
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oscillographic

a s<

cur

CUI
LOG-AUDIO Preamp

CIRCLE 101 ON READER-SERVICE CARD FOR MORE INFORMATION
LOW LEVEL PreampCARRIER Preamp VOLT /AMMETER Preamp

AC Voltage Components Low Level Signals,

SERVO MONITOR Pieamp STABILIZED DC Preamp FREQUENCY DEVIATION Preamp

COMPLETE, SI ITAINED EIGHT
CHANNEL SYSTEM ADDED TO 150 SERIES

6- and 8-

CIRCLE 100 ON READER-SERVICE CARD FOR MORE INFORMATION
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A Resistor Bobbins 
Of Epoxide Resin

JM

Don't miss an issue
of ELECTRONIC DESIGN;
return your renewal card today

portable-cas • packaging; availability of 1

Sanborn engineers 
will be glad to help 
you select the equip
ment best suited to 
your needs. Contact 
them wit Ft confi
dence, and ask for a 
copy of the new and 
complete “150Series” 
catalog.

A Sanborn ‘150 Series” System 
can be set up to record any of these 

inputs in any of the channels

Voltage Levels Recorded 
Logarithmically

RMS Values of 
AC Voltages, Currents,

(push-pull, single

ended or difference 

between two). 

Basic sensitivity 

50 mv cm to 50

Symmetric or Asymmetric 
Wave Form Inputs,

Liquid Metal Level 
Indicator

Withstands High Radiation

Extremely Low Voltages 
and Currents,

These resistor bobbins are made of the same 
resin used for encapsulating the finished resistors. 
Consequently resistors made with them are not af
fected by extremes of humidity, altitude or tem
perature. Seal is hermetic, and bobbin and encap
sulation expand and contract to the same degree. 
The bobbins can be manufactured to 1/16 in. 00 

and critical tolerances maintained.
Norrich Plastics Corp., Dept. ED, 35 East 32 St., 

New York, N. Y.
Radio Engineering Show, Booth 4032.
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balanced or tingle- 

ended, with sensi

tivity of 1 mv to 
2 v/cm (AC), 1 mv 

to 2 v/mm (DC).

Audio signals (20 

cycles to 20 KC) or 

DC voltages record

ed in logarithmic 

fashion on 50 

decibel chart.

Level height of liquid metals, such as liquid so
dium, at temperatures up to 1300 F can be sensed 
by the transducer here shown. The device has no 
moving parts; it is built in the form of a hollow 
probe, which is so welded to the top of a receptacle 
that it extends downward into the liquid. Changes 
in the level of the liquid within the bore of the 
probe are sensed by the pickup coil system that 
surrounds the bore. When the transducer is con
nected to suitable circuitry, such as its maker’s 
Model EWA-IM Control System it can be used for 
high-and-low-level control or alarm, for measure
ment of liquid height, or for driving a recorder, etc. 
The Liquid Metal Level Indicator is built exclu
sively of materials that have been approved for use 
in areas of high radiation. It is available in level 
ranges from a few inches to thirty feet.

Crescent Engineering & Research Co,, 5440 N. 
Peck Rd., El Monte, Calif.

THE "150” DESIGN CONCERT

1. A system start« with 
an 8-, 6-, 4-, 1- or l-channel 

basic a«««mbly which Include* 
- lumpluta ticwior 

assembly, and a Driver 
Amplifier and 

jH.t jL R»we. Supply | A) for 

eacn channel
J 2. Ta this basic 

assembly are added 
* interchangeable

plug-in type 
preamplifiers (B) according 

to the measurement 
requirement*.

Model 158-5490 is intended 
primarily for use with analog 
computers but capable of 
other type« of recording | 
Feature* include i
0.1 v/cm sensitivity, 1
push-pull or j

single-ended input, 
5 meg. input '

impedance each 
input lead to ground. .
Frequency response is 
fiat to 20 cps, down 
2 db at 60 cp* for all 

mpiitade* to 
4 cm peak to peak

in 350-450 cycle« 
(2 cycles/mm) and 

375-425 cycles (1 

cycle mm) ranges.

from 25-250 vobs, 

50 ma — 1 amp.

with extreme sta

bility, high gain, 

and greater band

width than with 

150-1500 Low 

Level Preamplifier

channel systems especially designed for recording ani 
computer outputs.

Average Value of AC Watts 
in a Circuit, 

in ranges from 25 

, volts x 40 ma to 

r . 250 volts x 2 amps.

■ 4 v (w'*h internal multi-
«3 pliers and shunts

* which can handle

AC WATTMETER Preamp up fa 4 amps).

at sensitivities of 

100 pv and 1 ¿¿a per 

cm. (with external 

shunt of 100 

ohms), by means 

of DC chopper 

circuit.

in phase or 180 out 

of phase with a 

reference voltage 

(e.g., servo error 

signal).

1 v cm, and input

W * 44^ impedance of about
Mo * 200,000 ohms are

’ adequate.

INPUT COUPLING NETWORK

AND. m addition to this great versatility, equally valuable 
to the user are the basic design feature» of Sanborn 

oscillographic recording systems, many of them available 
only in Sanborn equipment. They include inkless recording 
in true rectangular co ordinates; improved overall linearity; 
numerous chart speeds, a choice of vertical mobile-cabinet

magnitude and Direction 
of Physical Variables.

with variable re

sistance, differen-
40 qD tial transformer or 

variable reluctance

la transducers.

w v/cm

DC COUPUNG Preamp

CAMBRIDGE 39, 
MASSACHUSETTS



pedance. It embodies its own mer-
rated
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RCA-2N301 and 2N301-A offer high power output with low distortion at high power ga
TECHNICAL DATA—MAX. RATINGS (ABSOLUTE VALUE

2N301 2N301-A

EAST

MIDWEST

WEST

Somervlll«, N. J

■20 max.
■40 max.

12 max,

■30 max. volt
■60 max. volt

1 2 max. wat

CLASS ■ 
• 14.4 volt
12 watt« 
30 db 
67% 
10% mat

Your RCA Field Representative will be glad to c 
cuss the many advantages offered by RCA Pot 
Transistors for your specific designs. Contact him 
the RCA office nearest you.

CLASS A
• 14.4

2.7
32.5 db
47%
10%

DC Supply Voitago 
Max.-Sig. Power Output 
Power Gain 
Circuit Efficiency 
Total Harmonic Dist.

744 Broad Street, Newark, N 
HUmboldt 5-3900
Suite 1181, Merchandise Mar 
Plaza, Chicago, Illinois
WHitehall 4-2900
6355 E. Washington Blvd. 
Los Angeles, Calif.
RAymond 3-8361

Collector-to-Base Voltage 
DC (for inductive load} 
Peak

Dissipation (mounting 
flange temp. 55°C)

cury cell power supply, with

A Transistor 
Tester

Self-Contained 
Unit

ELE TRONIC DESIGN • March 1, 1957

GOVERNMENT 224 N. Wilkinson Street 
Dayton, Ohio HEmlock 5' 
1625 “K" Street, N.W.
Washington, D.C. District 7-15 

For technical data on RCA-2N3O1 and 2N3O1 
write RCA Commercial Ingineerfng, SecHen Cl SNN’ 
Somerville, N. J.

TRANSISTORS
RADIO CORPORATION OF AMERICA

battery life of about 1000 hours, and 
its own 1 kc oscillator. Printed cir
cuitry has been used throughout to 
conserve weight, which is 3 lb.

Ranges and accuracies are: 
grounded emitter current gain, 0-200, 
±3 per cent; input impedance, 0-10 
k ohms, ±10 per cent; collector satu
ration current, 0-50 pamp, ±2 per 
cent. Emitter current is 0.5-10 ma.

Baird-Atomic, Inc., Dept. ED, 33 
University Rd., Cambridge 38, Mass. 
Radio Engineering Show, Booth 3219, 
3221.

A Oscillograph Tubes 

1-1/4 In. Diameter
This new series of 1-1/4 in. oscillo

graph tubes is intended for use in 
light, portable equipment, or in con
tinuous monitoring service for larger 
installations. The IEP1 has a medium
persistence phosphor, the IEP2 has a 
long-persistence characteristic, and 
the IEP11 display is of short persist
ence. All have separate base-pin ter
minals for each deflecting electron to 
pennit use of balanced deflection, all 
utilize electrostatic focus and deflec
tion, all have a flat face, a minimum 
useful screen diameter of 1-16 in. a 
ma' num overall length of 4-1/16 in., 
and weigh 2 oz.

R; lio Corp, of Amer., Tube Div., 
Le; ED, Harrison, N. J.

Radio Engineering Show, 
Booths 1602, 1707.
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RCA’s modern quality controls, production techniques, and test procedures continue 
to set high standards for transistor quality. The new RCA-2N301 germanium p-n-p 
alloy type is designed specifically for audio-power output stages of auto radio, marine, 
military and other mobile communications equipment. The new 2N301-A is similar to 
the 2N301, but is designed especially for use in military and commercial equipment 
requiring operation at peak collector voltages as high as 60 volts.

Especially well suited to applications in mass-produced equipment, RCA-2N301 and 
2N301-A can deliver up to 2.7 watts in class A operation; 12 watts in class B push-pull 
operation—with a DC supply voltage of -14.4 volts. Total harmonic distortion at 
maximum-signal power output is less than 10%.

Fer good electrical contact and excellent thermal conductivity to the heat sink, 
RCA-2N301 and 2N301-A utilize a special mount structure in which the collector is 
electrically and thermally connected to a mounting flange.

Among the outstanding design features are: high gain • high alpha cutoff frequency 
• low thermal resistance • low leakage and low saturation currents • excellent current 
gain linearity over the full range of the collector current • high operating stability 
• excellent electrical uniformity.

( ompletely self-contained (although 
a scope may be plugged in if desired) 
this transistor tester measures 
grounded emitter current gain, collec
tor saturation current, and input im-

TYPICAl OPERATION FOR 2N30I & 2N301-A 
(AMBIENT TEMP. 55°C)

CHARACTERISTICS AT MOUNT. FLANGE TEMP. 25'<
DC Collector-to-Emitter Voltag« -1.5 volh
DC Collector Current -1.0 amp
Large-Signal DC Current Transfer Ratio 70

NOW...
two superior-quality

POWER TRANSISTORS!
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120

(amos)

Send for Bulletin TE-1352

Leadership in semiconductors

Silicon RectifiersSilicon DiodesTransistorsGermanium Diodes

120
300

tele- 
with

13 5 
20 0

13.5
20.1

10.0
18.0
27.0

10.0
18.0
27.0

120 
300

open 
black

gray

(ma) 
400 
250 
150 
100

Open Rack Cabinet 

Prefab For Assembly

• Current ratings up to 2 amps

• Superior regulating qualities

• Rugged construction

• Small size

• Axial mounting

Self-Adhesive Printed Plates 

Easily Hand Handled

Transitron's diodes, voltage regulators and rectifiers are designed to operate over 
wide environmental extremes and meet the many varied requirements of electronic 
circuitry Reliability is assured through hermetic sealing and exacting manufactur
ing standards.

Transitron's silicon units have established a record of dependability in such critical 
applications as guided missiles and jet aircraft. They feature low inverse leakages 
and high voltage operation and are recommended for high temperature applications 
where germanium and selenium are unreliable.

wrinkle or gray hammertone to order. 
Cabinets are shipped in knockdown 
form. It will mount standard 19 in. 
panel chassis and panels for adapted 
uses in public address systems, table 
mountings of low or medium powered 
transmitters and other electronic in
struments and assemblies.

Sturdy and rugged in construction, 
dimensions are 21 x 32 x 12 in. on the 
model DOR-28 and 28 x 19 in. panel 
space. It accommodates 28 in. panels. 
It is open air type, with no cover or 
back. Model DOR-21 is for 21 in.

VOLTAGE 
REGULATORS

panel space. Larger open air 
phone racks are also available 
panel space up to 77 in.

California Chassis Co., Dept.
Lynwood, Calif.
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7.5 - 10.0
13.5 - 18 0
20.0 - 27.0

Subminiature |v-6
SV-15
SV-24

Aluminum printed plates with pres
sure-sensitive adhesive on the back 
and which can be picked off the back
ing paper by hand for application are 
now available. A split along one edge 
is cut through to the backing paper 
forming a release tab. Formerly this 
ty pe of identification material had the 
adhesive covered with cellophane film. 
To apply the plates, they had to be 
immersed in water to loosen the cello
phane.

When applied, Pick-Off Permi-Cal 
becomes a semi-permanent identifica
tion piece; the adhesive is very 
aggressive.

Printing may be in one or two colors 
and pieces may be as large as 2-3/4 x 
16 in. Permi-Cals are used as name
plates, instruction labels and for gen
eral identification purposes.

Topflight Corp., Permi-Cal Div., 
Dept. ED, York, Pa.
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All-steel in construction, an 
desk rack cabinet comes in 
wrinkle finish as standard,

Miniature sv-805
SV-808 
SV-815 
SV-824

Maximum 
Current

Dynamic @ 25°C @ 125°C
Type Voltage Range Resistance (ma) (ma)

Power sv-905
SV-908
SV-915
SV-924



RECTIFIERS

Jt
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DIODES

♦JAN types specified at 135°C

Maximum Maximum
Maximum Forward Inverse
Inverse Current Current

Type Voltage (ma) @ 150°C (ma) @ 150°C

Military ’1N256 570 200 .25
*1N255 380 400 .15
*1N254 190 400 .1
‘1N253 95 1000 .1

Miniature TJ40A 400 200 .5
TJ30A 300 200 .5
TJ20A 200 200 .5

Stud TM64 600 1000 .5
Mounted TM47 

1N332
400
400

3000 
400

.5

.2
1N338 100 1000 .2

(amps) (ma)
Medium TR402 400 20 5
Power 1N250A 200 20 5

1N249B 100 20 5

High 
Power

TH402 400 35 5
1N413A 200 35 5
1N412A 100 35 5

• Reliability at high temperature

• High power handling ability

• High efficiency 

o Rugged construction 

• Hermetic sealing

Recovery time .15 usee

Type

Maximum 
Operating 
Voltage 
(volts)

Maximum 
Average 
Forward 
Current 

(ma)
(@ 150°C)

Maximum 
Inverse 
Current 

(ua) @ volts 
(@ 150°C)

Military •1N457
*1N458 
*114459

60 
125 
175

25
25
25

5@ 60 
5 @ 125 
5 @ 175

High 
Conductance

1N484B
1N486A
1N488A

130
225
380

50
50
50

5 @ 125
25 @ 225
25 @ 380

High 
Frequency

•1N251 
1N252 
S9G

30
20
40

(@ 125°C)
30
40
25

(@ 125°C)
10 @ 10
10 ® 5
10 @ 20

Fast
Switching

♦JAN types

SG213
SG211

200
80 

Recovery time .3 usee

(@ 100’C)
12
12

(@ 100°C)
50 (c
20 (c

D 175
& 60

SG228 200 35 50 ÆD 175
SG226 80

Recovery time 1 usee
35 20 $b 60

• Recovery times under .15 us

• High voltage ratings

• Operation up to 200°C

• High inverse resistance

• Subminiature size

Send for Bulletin TE-135O

Visit us at IRE Show Booth 3912-14

Corrosion Coating in Colors 

For Metal, Masonry or Wood

Profilm, a silicate modified coating 
having the appearance of paint, is ap
plied by conventional spray equip
ment, yet dries to the touch on most 
applications in a few minutes. Profilm 
is designed for use where corrosive 
éléments such as acids, alkalies, hu
midity, moisture, salt, etc., are a 
source of coating failure and excessive 
maintenance cost.

Profilm is available in colors, and 
also dbfties in black, clear, white and 
metafiles, in both baking and air-dry 
grades. Profilm can be applied to vir
tually any coatable surface including 
metal (ferrous and nonferrous) ma
sonry, wood, asbestos, etc. Because of 
its essentially inert composition, Pro- 
film provides a uniform, continuous 
and low porosity film which lends re
sistance to a wide variety of chemical 
environments.

Allied Porcenell, Inc., Dept. ED, 
851 S. Market St., Waukegan, Ill.
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A FM Deviation Monitor

4 to 540 kc

The Model 791C covers 50 cps to 35 
kc at carrier frequencies from 4 to 540 
Me. Deviation ranges are 0 to 5, 25, 
75 and 125 kc. The instrument uses 
the counter type discriminator and 
has an accuracy of 3 per cent. Har
monic distortion is less than 0.2 per I 

cent. The instrument doubles as a fm 
receiver.

Marconi Instruments, Dept. ED, 44 
New St., New York, N.Y.
Radio Engineering Show, Booth 3315- 
3317.

transitron
81
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20-30 Second Cycle

imature

Thermally controlled by two separate heater
cuits

NETWORKS ELECTRONIC CORPORATION
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A Bistable 
Time Delay 

Relay

ELECTRONIC DESIGN • March 1

_ _

Grid cups are made to order of many metals, in
cluding stainless steel, and with one or more aper
tures of precise size, shape and location as spec lied. 
Openings may be as small as 0.0001 in., and fila
ments of a thickness of 0.0001 in., with tolera ices 
in each case of ±0.0002. Apertures and filar cuts 
are formed by etching processes. The cup i etal 
also may be etched to varying thickness, if requ red.

Buckbee Mears Co., Dept. ED, Lindeke Bld , St. 
Paul 1, Minn.
Radio Engineering Show, Booth 3809.
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action switch contacts. Each heater transfers a mov
able arm from one contact to the other. The relay 
remains in either of the two contact positions until 
operated by the other heater circuit. Operating 
time is factory preset for either 20 or 30 sec on both 
transfers. The bimetal strips are matched, thus can
celling any effect of ambient temperature on 
relative deflection. The relays are temperature 
compensated between —55 C to +100 C. Standard 
voltage ratings are 6.3, 26.5 and 117 v; other values 
available on request. Each heater requires 2.7 w.

Curtiss-Wright Corp., Electronics Div., Dept. ED, 
Carlstadt, N.J.
Radio Engineering Show, Booth 1327.
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« dunzed units are hermetically sealed 
by our EXCLUSIVE method of bonding 
metal headers to glass housing. Relay design 
is based upon the “fuse burnout” principle 
and permits wide latitude m systems design.

GUIDED MISSILES, ROCKETS 
SUPERSONIC AIRCRAFT

FIRING TIME...
M.1 SECOND

A Stainless 
Steel Grid Cups

In Any Design

Thermal Relays

Hermetically Sealed 
ir^lass

Another example of the ONE and ONLY 
process of bonding metal to glass for better, 
more efficient hermetically sealed electronic 
components.

WHAT ARE YOUR REQUIREMENTS?

Write TODAY for samples and detailed 
specifications on how these Relays fit your 
specific needs.

ORIGINAL DESIGNS FOR HIGHER RELIABILITY IN GLASS-HOUSED RESISTORS AND MINIATURE RELAYS FOR ALL PURPOSES 

. CIRCLE 114 ON READER-SERVICE CARD FOR MORE INFORMATION

TEMPERATURE: -1OO°F to +45O°F 

VIBRATION: 20-3000 CPS 
SHOCK: 200 G’s
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Another G-E show highlight : first public
TION

démonstration of voltage-tunable

magnetrons are suited to telemetering— 
for example, missile tracking; to FM altim

New G-E Voltage-Tunable Magnetrons in Development 
Permit Fast Tuning over Wide Range with Steady Output

Snow-White Cleanliness 
Extends to 5-Star Tube Parts 

Manufacture, Inspection, Handling

GE Snow-White Workers Check Progress on Their 
5-Star Tube “Factory”, to Operate at March I.R.E. Show

TUBE 
DESIGN 

NEWS

air-navigation applications,

same lint-free

magnetrons, described elsewhere on this page.

1350v 1550V

Broadened facilities for building G-E 5- 
Star high-reliability tubes under condi
tions of immaculate cleanliness, include 
dirt- and lint-free manufacture of the tube 
sub-assemblies.

\I1 areas of General Electric’s 5-Star 
Tube factory now are air-conditioned and 
pressurized to keep out dust. Workers, 
inspectors, and foremen who build and

oro. Ky.. factory will assemble the tubes

ABOVE, LEFT: the developmental Z-5112 
voltage-tunable magnetron is only % *n- high 
and 34 in. wide. ABOV E, RIGHT: preliminary 
tests prove essentially stable power output 
throughout 2000-mc tuning range.

Nylon and Dacron garments as employees 
who assemble and test 5-Star l ubes.

Grids are wound and cleaned with virtu
al I \ no chance that a particle of dust or 
thread of lint will adhere, to cause tube 
shorting”. Heaters are formed, coated.

(Continued on Page 2, Column 1)

2000 me 2500 me 3000 me 3500 me 4000 me

Anode voltage and corresponding tube frequency —

Latest developmental type in a series of 
voltage-tunable magnetrons pioneered by 
General Electric, the Z-5112 indicates the 
advantages which this group of tubes 
offers to designers of military equipment.

Recent tests of the Z-5112 prove its 
capability for rapid, efficient tuning over 
an extended frequency range, from 2000 
me to 4000 me—with power output .5 w 
to 1 w throughout.

Counter-measures can benefit from this 
threefold tube advantage. Also, enemy 
jamming can be effectively circumvented 
by rapid tuning over a broad frequency 
spectrum with little or no reduction in 
signal power. With tube frequency a lin
ear function of the anode voltage, the 
Z-5112 and other VTM types can be tuned 
merely by changing the potential of the 
anode. This makes for circuit simplicity.

Design benefits of General Electric 
voltage-tunable magnetrons now in devel
opment, are small size, light weight, and 
metal-ceramic construction. The latter 
adds strength, and gives high-temperature 
resistance. 1 ubes are designed to operate 
up to 60,000 feet altitude.

Besides being directly useful for

broadband test equipment, and microwave 
communications generally.

Ask any G-E office listed on the next 
page for information on the development 
status of voltage-tunable magnetrons.

! eatured at General Electric’s exhibit at the New York T.R.E. Show, will be the actual 
'sembly of 5-Star Tubes in an air-conditioned, pressurized working area, housed in a 
ransparent plastic "factory”. Trained operators from General Electric's 5-Star Owens-



BELOW: checking 1B3-GT and 1X2

COX'

CIRC

Snow-White Cleanliness, 5-Star Parts
(Continued from Page 1 )

JUST PRINTED

assembled, exhausted, and sealed off.

EASTERN REGION WESTERN REGIONCENTRAL REGION

ELECTRICGENERAL
ELECTRONIC COMPONENTS DIVISION, GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y<

Special bulb design of Z-4399 optimizes resolu. 
lion, accommodates several types of magnetic 
deflection yoke for presenting various kinds of 
information on lace plate.

A/B rectifier types during G-E flyback life test 
that further safeguards tube performance.

til the tubes arecontact with dust or

General Electric Company, Tube Sales 
200 Main Avenue, Clifton, N. J. 

Phones: (Clifton) GRegory 3-6387 
(N.Y.C.) Wisconsin 7-4065, 6, 7, 8

RIGHT: 5-Star l ube heaters, after forming and 
coating, are placed in individual glass cylinders 
for inspection. This helps guard healers from

ABOV E: a special tungsten post shields G-E tube 
filaments from electrostatic pull of high anode

General Electric Company, Tube Sales 
38'j0 North Milwaukee Avenue 

Chicago 41, III. 
Phone: SPring 7-1600

General Electric Company, Tube Sales 
11840 West Olympic Boulevard 

Los Angeles 64, Calif.
Phones: GRanite 9-7765; BRadshaw 2-8566

New, complete booklet on General Electric 
5-Star Tubes — their design, manufacture, 
and testing. A "must" for designers who 
require maximum reliability in critical tube 
sockets. Ask for Booklet ETD-1425!

Among numerous steps taken to increase 
the reliability and long life of General 
Electric 1B3-GT and 1X2-A/B high-volt
age rectifier tubes, mounting a "lightning
rod ” shield beside the filament is impor
tant. Manufacturers of TV receivers thus 
are better protected against picture fail
ures ......... in sets in production, on test, 
and in owners’ hands.

G.E.’s tungsten shield, or post wards 
off electrostatic pull on the tube filament 
........... thus minimizing pull-out and fila
ment-to-anode shorts, and sharply reduc
ing the incidence of broken filaments.

In addition, a highly adhesive filament 
coating further protects against arc-overs. 
Another special feature: the bulbs of G-E 
high-voltage rectifier tubes are ringed 
with conductive material to prevent ver
tical picture streaking that is caused by 
bulb charging.

To make sure that tube performance 
meets design targets, lB3-GT’s and 1X2- 
A/B’s receive a 100% flyback test and a 
dynamic flyback life test—both at the top 
ratings for big-screen operation.

Realizing the importance to the TV 
industry of dependable, long-life rectifier 
tubes, General Electric is continuously 
improving its design, production, and test 
methods for these types.

‘Lightning-Rod’ Filament Shield for G-E High-Voltage 
Rectifier Tubes Increases TV Dependability

and heat-treated......... other parts built and 
processed.......... under the same strict con
ditions of near-surgical cleanliness.

There are 35 General Electric 5-Star 
Tubes, 11 of them subminiatures, meeting 
substantially every military and industrial 
need. Two new miniature types for com
puters are included in the line.

New Z-4399 High-Resolution Tube 
Accents General Electric's Facilities 
For Special C-R Tube Development

Used primarily in equipment to pinpoint 
enemy mortar locations for quick counter
fire, General Electric’s Z-4399 C-R tube 
combines a group of features essential for 
its purpose—a 5^-in. square face plate 
that lends itself to a rectilinear coordi
nate display system; extremely high reso
lution; magnetic focus and deflection; a 
bright image brought about by aluminizing.

The tube’s neck has been specially 
lengthened in order to (1) increase image 
resolution to a new standard of fineness 
and sharp definition, (2) accommodate 
several types of deflection yoke.

Designing C-R tubes such as the Z-4399 
for specific military or industrial func
tions, is a job for which General Electric 
has extensive facilities in research, engi
neering skill, and equipment. Problems 
calling for the selection or origination of 
special C-R types are welcomed.



RESEARCH AND DEVELOPMENT LABORATORIES

SCIENTIFIC STAFF RELATIONS

Hughe, Aircraft Company, Culvtr City, Calif.
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A High Frequency Antenna 

Adjustable Polarization
FROM DATA TO DIGITS...
Today Hughes is developing systems which 
convert radar data and other information 
to digital form and process it for use in 
performing control functions.

These systems will be able to receive and 
store vast quantities of data from many dif
ferent sources and distribute it, after proc
essing, over large and complex ground nets.

Dipoles of this antenna can be adjusted for 
either horizontal or vertical polarization. One of 
the dipoles pictured here, and the dish, cover the 
range from 1000 to 1350 me; the other combination 
covers 2750 to 3000 me. Similar units can be sup
plied in other frequency bands. Diameter of the 
dish shown is 24 in. The antenna combinations are 
designed and constructed to yield maximum pos
sible performance in their respective bands. A type 
N coaxial fitting is provided on the dipole unit.

Sage Laboratories, Inc., Dept. ED, Waltham, 
Mass.
Radio Engineering Show, Booth 3946.
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A Two-Pen Recorder

For Comparative Measurement

Special-purpose digital computers are em
ployed, utilizing magnetic drum memory 
and novel programming techniques. The 
systems will also include visual displays and 
employ the latest concepts of human engi
neering to simplify equipment operation 
and minimize the possibility of human 
error. Vacuum tubes are being replaced by 
transistors or ferrite cores in flip-flops, |
registers, and amplifiers; and diode matri
ces are being replaced by ferro-magnetic 
circuitry.

These and other features of the new sys
tems promise to maintain and extend 
Hughes leadership in the fields of digital 
computers and processing systems. In order 
to design and build these and future sys
tems, Hughes requires engineers with ex
perience in electronic circuit design, logical 
design, electronic packaging, radar systems, 
and many others.

For further information write us at the 
address below.

,---------------------------------------------------------- ]

HUGHES !
I__________________ !

Housed in a case 17-3/4 in. wide to fit standard 
racks, this Weston Model 6791 double recorder 

। utilizes two separate amplifiers and two separate 
measuring circuits. It is intended for comparative 
measurements in the laboratory or on the production 
Une. The range standards of either one of both zones 
are easily replaceable for quick range change. Alarm 
switches are available for each zone, and can be set 
m a matter of seconds. The two amplifiers are ol 
plug-in construction for easier servicing.

Weston Electrical Instrument Corp., Dept. ED, 
I Newark 12, N. J.
I Radio Engineering Show, Booth 2907-2915.
I CIRCLE M 9 ON READER-SERVICE CARD FOR MORE INFORMATION 
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A Nylon Thrust Washers 
High Dimensional Stability

Where the best possible wea re. 
sistance is required under light tl rust 
conditions (as in association with frac- 
tional horsepower motors, for ex
ample) these Nylatron “GS” thrust 
washers are recommended. Patents 
have been applied for for the material, 
a molybdenum disulphide filled nylon 
formulation, having better dimen
sional stability and lower deformation 
under load than standard nylon, a 
lower coefficient of friction and higher 
wear resistance in many applications. 
The washers can be used to advantage 
where lubrication is difficult. Outside 
diameters currently available are 3/8 
in. to 1-5/16 in.; inside diameters 1/8 
in. to 1 in. Thicknesses currently avail
able are 1/64 in., 1/32 in. and 1/16 in.

Polymer Corp, of Pa., Dept. ED, 
2140 Fairmont Ave., Reading, Pa. 
Radio Engineering Show, Booth 4309.
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Two Circuits Controlled
By One Time Switch

A time switch recently introduced 
controls two electrical circuits at dif
ferent times. Known as the Series 
V22000, they are especially well-suited 
for controlling lighting circuits.

The intermatic V22000 Series time 
switches permit varying timing periods 
from 30 mins, to 23-1/2 hrs. Actually, 
the time dial will accommodate up to 
24 sets of ON-OFF trippers.

Housed in a steel case measuring 
10 x 4-7/8 x 4 in. deep, it has a black 
crackle, rustproof finish. A perma
nently hinged door (with hasp) pro
vides a dust and moisture-proof seal. 
Models are available for 125 or 250 v 
operation and carry a full guarantee 
against defects.

International Register Co., Dept 
ED, 2624 W. Washington Blvd., Chi
cago 12, Ill.
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28 pails — mounted on racks behind coil-winding machines — are used at a time in fabrication of coils by control manufacturer. 
Wire passes through tensioning devices and enters the winding machine in the normal manner. Company saves $2500 a year alone 
by ending handling and returning of empty spools.

$15,000 a year saved by switching 
to Anaconda magnet wire in pailsl

Epox 
be st 
jne h 
prop« 
the m 
Typi< 
ings5 
after 
168 
12,00 
pexui 
bress 
F Snr 

572
4, N 

c

a year ago, a well-known control 
manufacturer’s coil-winding depart
ment operators used—and replaced— 
60 to 70 spools on machines a day. 
Each change meant production time 
lost . . . and waste of 5 to 50 feet of 
wire on the end of each spool. Empty 
spools, too, had to be collected, 
packed and returned to wire suppliers.

Then the decision was made to 
switch from magnet wire on spools to

Anaconda quality wire in pails!

today, these same operators are sav
ing the hoyr or hour-and-a-half a day 
they used to spend changing spools. 
Coil production has increased from 
270 to 320 coils per hour per machine. 
And wire waste is almost nil. The 
Company estimates the change will 
save $15,000 a year.

THE MAN FROM ANACONDA will 

SEE THE MAN FROM Anaconda'

be glad to show you how Anaconda 
leadership in magnet wire packaging 
can bring greater profit to you, too. 
Let him explain the advantages of 
Anaconda drums, pails, reels ... and 
how Anaconda’s spool rehabilitation 
program can save you money in the 
winding room. Write or call today: 
Anaconda Wire & Cable Company, 
Magnet Wire Headquarters, Muske-

Epoxy Resin Hardener 
For Rapid Mold Stripping

More efficient use of epoxy resin 
mold forms is made possible by cur
ing the epoxy resin with Sonite No. 
21, an acid anhydride available in 
pint, quart and gallon containers.
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In recent years equipment manufacturers and users have

Furane Plastics Dept. ED,

4CX300A General purpose tetrode with 
300 watts plate dissipation up to 500 MC

2CL40A A new, small ceramic high 
vacuum rectifier or clipper diode 
that can be air or liquid cooled

CIRC E 126 ON READER-SERVICE CARD 
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See this line of "tubes that can take It" at the 
Eimac exhibit, Booth 2410*12, National I.R.E. 
Show and Convention, March 18-21.

4516 Brazil St., Los Angeles 39, Calif.
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been introduced by Eimac to a series of ceramic tube firsts 
unequalled in the industry: klystrons, negative grid tubes, 
rectifiers and receiving tubes.

Clean, and rugged . .. these tubes can stand up to shocks 
and temperatures no glass tube can. Design and production 
advantages are a boon to equipment manufacturers and 
users alike.

As first in the field, Eimac has developed ceramic tube 
manufacturing techniques that have evolved into well 
established processes.

Soil-Moisture Block 
Low Cost and Simple

A patent dealing with apparatus 
for measuring moisture of soil has 
been issued. The main claim of the 
issued patent is the use of platinized 
electrodes in absorption blocks used 
in measuring soil moisture, thereby 
eliminating the use of a capacitor in 
the associated Wheatstone Bridge type 
instruments. The improved-soil-mois
ture blocks permit simpler and less 
costly associated equipment to be used 
with them. Such blocks are buried in 
the soil at approximately root levels 
with their insulated leads extending 
up to the surface for connections with 

phe measuring instruments.
I Industrial Instruments Inc., Dept. 
। ED, 89 Commerce Rd., Cedar Grove,

Dial, Name Plate, Adhesive 
Bonds Without Fasteners

Name plates, meter dial faces, clock 
dial faces and similar items of metal 
Lan readily be affixed to metal, wood 
or ceramic surfaces by a resin adhesive 
(known as Furane Resin XV. Strong 
land permanent bond is effected. The 
Resin XV is applied to the reverse side 
of the name plate or dial, and air 
(dried. The adhesive film becomes dry 
pnd loses its tackiness. It is affixed to 
[the surface on which it is to adhere by 
hieating the plate or dial momentarily 
to 250 to 300 F and pressing it firmly 
[against the surface. A firm bond is ob
tained without any compliaction of 
[metallic fastening devices.

Epoxies cured with this hardener can 
be str Ped from the molds within 
ne h( r and post-cured for desirable 

proper es; they need not remain on 
the me ds for the entire curing period. 
Typict 1 physical properties of cast
ings sc made (post-cured for 23 hours, 
after one hour on the molds) are: 
168 C heat distortion temperature, 
12,000 psi tensile strength; 17,000 psi 
hexural strength, and 20,500 psi com
pressive strength.
| Smooth-On Mfg. Co., Dept. ED, 
572 Communipaw Ave., Jersey City

4CX5000A High 
power rodial-beam 
tetrode especially I 
suitable for single I 
sideband operation I

3CX100A5 A premium quality 
ceramic and metal 100 watt triode

4K50,000LQ Four cavity klystron 
that delivers 10,000 watts of power 
at frequencies of 700 to 1000 MC

with ceramic tubes 
that can take it...
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Research and development at Lockheed 
Missile Systems Division laboratories 
in Palo Alto is of a most advanced nature. 
Particular areas of interest include microwaves, 
telemetering, radar, guidance, reliability, data 
processing, electronic systems, instrumentation, 
servomechanisms. Inquiries are invited 
from those qualified by ability and experience 
for exploratory efforts of utmost importance.

Here members of the Electronics Division 
discuss systems radar problems related to 
measurement of missile trajectories. Left to right: 
K. T. Larkin, radar and command guidance; 
Dr.S.B.Batdorf, head of the Electronics Division; 
Dr.H.N.Leifer (standing), solid state; Dr.R.L 
Burke, telemetering; S.Janken, product engineering.

Significant developments at Lockheed 
Missile Systems Division have created 
new openings for: I

Controls Systems Engineers—to analyze 1 
and synthesize complex automatic 
control systems.

Inertial Guidance Engineers — to perform I 
systems analysis and design of inertial I 
guidance systems.

Infrared Specialists — to perform 
preliminary systems design and 
parametric optimization of advanced 
infrared detection systems.

Data Processing Systems Specialists-to I 
perform advanced system development 
and design in new techniques of 
automatic data processing.

Weapons Systems Specialists — to perform 
basic analysis and systems evaluation 
of advanced weapons systems.

Electronic Product Engineers — to 
translate laboratory electronic systems I 
into prototype models meeting the । 
rigid requirements of modern .weapons 
systems.

Radar Systems Engineers —to develop | 
advanced radar systems associated with 
guided missiles.

Theoretical Physicists — to analyze 
propagation of electromagnetic waves 
through the ionosphere and through 
dielectric materials and study radiation 
problems pertaining to advanced 
antennas in the microwave and 
millimeter domain, including scattering 
problems related to the reflection of 
electromagnetic waves from simple 
and complex boundaries.

Experimental Physicists—to investigate 
microwave circuit components including 
ferrites and various millimeter wave 
techniques such as MAZUR.

Antenna Specialists—to design and 
develop airborne antennas and radomes 
for high speed missiles for 
telemetering, radar, and guidance 
systems application.

Video Specialists—to develop advanced 
systems for the transmission of visual 
data by electronic means.

Circuit Design Specialists—to design 
telemetering and guidance systems 
utilizing advanced circuit components.

Positions are open at the Palo Alto Research 
Center and Sunnyvale and Van Nuys 
Engineering Centers. M. H. Hodge. 
M. W. Peterson and senior members of 
the technical staff will be available 
for consultation at the convention hotel. 
Phone PLaza 14860 or 14861.
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Tl MIL-Line Precision Resistors

HOLD TOLERANCE EVEN WHEN DRIPPING WET!

Here is n typical Tl reel pack designed to speed production. 
Tl precision deposited carbon resistors are mass produced and 
packaged in five sizes from y2 watt to 2 watts with resist
ance values from 25 ohms to 30 megohms.

Visit our booths 
No. 2816 to 2820 at the 

1957 LR.E. Show, 
New York

For complete data, write for 
Bulletin DL-C 539.

Soaking wet, dried out, or shook up' — Tl MIL
Line deposited carbon resistors still far exceed 
MIL-R 10509B ... emerge from one acceptance 
test after another — by major electronics manu
facturers — with performance records that have 
not been equalled. It's the seal that makes the 
difference ... an exclusive Texas Instruments 
process that snugly wraps these precision resistors 
in tough jackets of a special coating with high 
dialectric strength.
For ease in design, production, and maintenance

... for improving the reliability and saleability of 
your products, the moisture resistance of Tl 
deposited carbon MIL-Line resistors is just one 
field-proven factor. You also get a choice of 1. 
2, or 5% tolerances ... high stability over wide 
temperature ranges and under full load ... low
negative temperature coefficients ... negligible 
voltage coefficient and noise levels ... long shelf
life ... wide selection of sizes and resistance 
values ... reasonable prices ... and, if desired, 
reel-type packaging for automation.

Portable Anechoic Chamber

For Testing Acoustical Equipment
Portable AN-ECK-IOC chamber is 

designed for scaled-down testing of 
small microphones, hearing aids, sig
nal devices, and miniaturized elec
tronic and mechanical equipment. 
Measuring 42 x 48 x 60 in. over-all. 
the portable AN-ECK-OIC chamber 
can be easily moved between widely 
spaced or remote industrial test areas. 
The test chamber, 16 x 20 x 32 in., is 
designed for a low frequency cutoff 
of 250 cps.

Sound absorption is accomplished 
by wedge-shaped, wire-enclosed fi
brous glass units mounted on the 
walls, ceiling, and floor of the 
chamber.

The unit is designed to mount 
easily on the walls, ceiling, and floor 
of the chamber. AN-ECK-OIC wedge 
units are designed for low-frequency 
cutoffs ranging from 60 to 400 cps. 
The depths of the wedge units, in
cluding the necessary air space and 
the structural framing for the support, 
are 56 in. at 60 cps frequency cutoff, 
34 in. at 100 cps, 22 in. at 150 cps, 16 
in. at 200 cps, 10-1/2 in. at 300 cps, 
and 8 in. at 400 cps.

Eckel Corp., Dept. ED, 155 Faw
cett St., Cambridge, Mass.
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Liquid Vinyl 

Mixed on the Job
Mixing a liquid plasticizer with 

vinvl resin powder makes a fluid plas
tisol. When heated, the mix becomes 
a resilient solid, with wide applica
tion in the electro-mechanical field. 
Requires no expensive processing 
equipment or trained workers. Liquid 
Chemiflex vinyl, being “job mixed” 
prevents viscosity build-up, as with 
pre-mixed compounds. Altering ratio 
of ingredients permits control of flex
ibility or strength in the fabricated 
product. Substantial cost savings com
pared to pre-mixed vinyl plastisols. 
Available in production units from 2 
to 32 lbs, with directions. Evaluation 
Experimental Kit is available.

Technicraft Co., Dept. ED, 1156 
Commonwealth Ave., Boston 34, Mass.
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Microton hardness test typifies quality control measures that leave nothing to chance at Automatic Electric

STANDARDS THAT DETERMINE RELAY QUALITY

the ideal relay iron

elevated temperatures, and resistssunlight

GtIHRAl

Originators of the dial telephone • Pioneers in automatic control
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COMPRESSED 
"O’RING

ELECTRONIC DESIGN • March 1, 1951

Only soft, pure iron assures 
proper release, even 
after millions off operations«
In service, many relays get progres
sively slower to release, until finally 
the armature hangs up permanently. 
Excessively "hard” magnetic relay 
iron often is to blame. But in all 
Automatic Electric relays, the mag
netic iron is so soft and pure that it 
saturates quickly, yet the flux dies 
out instantly. Even after millions of 
operations!

This improved relay iron is made 
and rolled to our own exacting speci-

Sorios SQPC Relay for printed circuitry 
applications. Write today for Bulletin 
RH-9. Automatic Electric Sales Corpora
tion, Chicago 7. In Canada: Automatic 
Electric Sales (Canada) Ltd., Toronto 
Offices in principal cities.

petroleum and petroleum products.
Automatic & Precision Mfg. Co., Dept. ED, 

Hawthome Ave., Yonkers, N. Y.
Radio Engineering Show, Booth 3824.
CIRCLE 139 ON READER-SERVICE CARD FOR MORE INFORMATION

The combination of sealing and locking can be 
maintained even under conditions of vibrations by 
use of these O-ring-screw combination. Seelskrews 
are standard machine screws, in a broad range of 
standard and special sizes and threads, with an 0- 
ring pressed into a groove under the fastener head. 
They come as one piece, are used in the usual way, 
and after installation is complete they look like 
conventional screws. But the act of tightening these 
screws compresses the O-ring, thus achieving high 
pressure sealing and vibration resistance. It main
tains its seal even after frequent removals and re
placements. The basic sealing material used in the 
O-ring is not impaired by weathering, salt water,

A KiloMc Load Isolator
Up to 100 Kw Peak

fications. Chemical analysis then 
makes certain that no magnetic ca
pabilities have been lost. Annealing 
is rigidly controlled, and grain size 
and temper carefully checked. Elon
gation, hardness, permeability, and 
density tests further safeguard this 
pampered material. Result: not the 
ideal relay iron, but the most nearly 
perfect iron available.

This is no isolated example. Ex
haustive tests prove that all our raw 
material is equally fine. It’s one of 
the many reasons why Automatic 
Electric relays enjoy far longer life.
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A Self-Sealing Screws 
Resist Vibration

With an operating range of 34 to 36 kiloMc, the 
Model KA-131 “Uniline” load isolator has an aver
age power rating of 50 w, peak power rating in an 
unpressurized system up to 8 kw, and peak power 
rating in a pressurized system of 100 kw. Isolation 
is 20 db at band center, 15 db at edges. VSWR into 
matched load is less than 1.2 over the entire operat
ing range; maximum insertion loss is 0.8 db. Largest 
dimension is 2 in. overall; weight 1 lb 9 oz.

Cascade Research Corp., Dept. ED, 53 Victory 
Lane, Los Gatos, Calif.
Radio Engineering Show, Booth 3607-3609.
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Low Cost Sintered Iron

e over ordinary sintered iron, in- 
luding iron-copper. STEP

YOUR ASSURANCE

O w line.

CIRCLE 140 ON READER-SERVICE CARD

Square-Body Resistors

7 and 10 W Rating

a line of wire-wound, miniature,
naie jody resistors, available from
ohm to 6,000 ohms in 7-w rating,
d from 1 ohm to 11,000 ohms in

q.w r iting, is announced by Claro-
at. The square-body shape facili
tes certain types of assembly and
dring operations; and the new line
upplements the manufacturers pre-
ious round-body resistor family.
In these new units, the resistance

lenient is placed in a square-body
teatite casing and there imbedded

inorganic cement. Axial pigtails
roride both support and connections.
Dimensions are 3/8 in. x 11/32 in.;
¡th lengths of 1-3/8 in. in the case

f the 7-w units and 1-7/8 in for the

Clarostat Mfg. Co., Inc., Dept. ED,
over, N.H.

Superior Machinability

FILTORS, INC
Powdiron fm, pure sintered iron
ateriaL combines excellent machin -

ng properties with low cost.
Prior to the development of Powd-

ron fm, the machining of sintered
run has been the material’s greatest
rawback. It had been necessary to
se special tools at low speeds when 

in be 
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achining iron parts. Otherwise iron 
articles were tom out rather than cut 
hrough, and as each cut was an inter- 

pted cut tools wore out rapidly.
The new powdiron fm part is clean 

nd smooth with a mirror-like surface 
nish, comparable to mild steel. In ad- 
ition to its unique machining proper- 

ies new fm is inexpensive and readily 
vailable. Powdiron fm also has espe- 
ially high ductility and triples tool

Bound Brook Oil-Less Bearing Co., 
ept. I D, Bound Brook, N.J.
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THE MOTOR. MACHINED PARTS-ONLY ONE OF THE ADDH
E OF HERMETICALLY SEALED SUB MINIATURE RELAYS

WRITE FOR CATALOG, FILTORS, INC., PORT WASHINGTON, LONG ISLAND, NEW YORK, PO
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Distortion

MODEL

OVERALL SIZE: 22" wide
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WRITE NOW FOR FURTHER INFORMATION
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from subsonic to supersonic 
single or multi-phase output

Standard Specifications 

Applicable to all Invertron*

A Magnetic Amplifier 
Range DC to 1000 cps

See us at the 

IRE CONVENTION 
BOOTH #3837
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POWER OUTPUT: 750 va Single Phase 
FREQUENCY: 300 to 500 cps variable 
FREQUENCY ACCURACY: 0.5% (0.2% available) 
INPUT: 230v 60 cps Single Phase

A Miniature Trimmer 
500-20,000 Ohms

Regulation and Distortion as low as 

.1% obtainable on special order

The Behlman In ver iron® is a completely 
electronic source of AC power. It is silent 
and dependable in operation. All Inver
trons® feature excellent frequency sta
bility and regulation. The Invertron is 
available in a variety of models that cover 
the range from milliwatts to kilowatts,

MODEL 161-D-1

POWER OUTPUT: 160 VA single phase 
FREQUENCY: 350 to 450 cps variable
FREQUENCY ACCURACY: 0.5% (0.2% and 0.1% available)
INPUT: 115v 60 cps single phase
OVERALL SIZE: 22" wide x 10" high x 15" deep

MODEL 2003-D-1

POWER OUTPUT: 2000 va three phase 
FREQUENCY: 350 to 450 cps variable 
FREQUENCY ACCURACY 0.5% (0.2% and 0.1% 

available)
INPUT: 230v 60 cps Single Phase
OVERALL SIZE: 24" wide x 73" high x 24" deep

Available in two models, one of which is encap 
sulated, this miniaturized trimmer utilizes a glass
film resistance element fused to a tough ceramic 
frame. The adjusting shaft is stainless steel and the 
contact spring is multi-fingered precious metal 
Simplicity of design and economy of parts make 
the potentiometer insensitive to shock, vibration 
or heat: it functions efficiently at temperatures up 
to 120 C. The encapsulated model meets the hu
midity resistance requirements of MIL-E-5272A. 
Power handling capacity is 1.5 w. The basic Model 
50 weighs 0.25 oz and measures 9/32 in. x 5/16 in. 
x 1-1/4 in.; the encapsulated model, Model 52, is 
1/4 in. longer.

Beckman zHelipot Corp., Dept. ED, Newport 
Beach, Calif.
Radio Engineering Show, Booth 2602-2606.
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This magnetic amplifier, C-150-223, is intended 
for use with instrument and computing servo sys
tems. It is suited to driving BuOrd Mk 7 or Mk 8 
servo motors or equivalent without a vacuum tube 
or transistor driving stage in the servo loop. Al
though designed for self-contained input signals K 
400 cps, it is adaptable, with addition of a reference 
transformer, to inputs ranging from de to 1000 cps. 
The amplifier is potted and hermetically sealed in a 
MIL-T-27A size HA can. It meets the shock and 

vibration requirements of MIL-STD-202.
Ahrendt Instrument Co., Subsidiary of Litton In

dustries, Dept. ED, 4910 Calvert Road, College 
Park, Md.
Radio Engineering Show, Booth 3049.
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max. at full load

max. no load to 

lull load

ELECTRONICS * MECHANICS • OPT 
DESIGN • DEVELOPMENT * PROTOTYI

14 SOUTH HOLLYWOOD WAY 
BURBANK, CALIFORNIA
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A 5 W Potentiometer 
Fine Resolution

Prototypes of this 910 Series single turn Micropot 
neet applicable military and commercial require- 
nents. This precision potentiometer is linear in 
unction, highly accurate, has fine resolution, low 
orque, consistent reliability and long life. Resist
ance element and terminal leads are moulded into 
me unit. Shafts are mounted on ball bearings. When 
inits are ganged, each cup may be individually 
jhased in the field. Standard resistance range is 50 
o 10 k ohms (50 k ohms special); standard tolerance 
t0.5 per cent; standard linearity accuracy ±0.5 
>er cent independent. Continuous mechanical ro- 
ation covers 340 deg; starting torque is 0.5 in.-oz 
jer section. Net weight is 4 oz per single unit, 1 
idditional oz for each additional unit. A single unit 
neasures 1-3/64 in. x 1-7/8 in. diam. Standard shafts 
protrude 5/8 in.; special lengths are available.

Geo. W. Borg Corp., Dept. ED, Janesville, Wise. 
Radio Engineering Show, Booth 3840-3842.
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A Microwave Generators 

18,000 to 50,000 Mc

WHEN CAN ONE
TRANSISTOR n

REPLACE 2?

In computer or In other applications where current 
must be amplified in either direction, you can now 
specify General Transistor's new GT-34S bi-direc
tional transistor.

As developed by GT, this symmetrical transistor 
can also be used as a bi directional switch when 
placed in series with the load. For greater reliabil
ity, to save production time, and for compactness 
you should examine GT’s-34S ... another reason for 
General’s leadership in the manufacture and devel
opment of transistors for computers.

Write for Bulletin GT-34S for complete specifications.

LR.L Booth 3828 GT’s-34S magnified lOVè times.
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Sources of extremely high frequency, utilizing 
interchangeable tuning units, provide known fre
quency output for testing microwave equipment, 
components and systems. They cover the band 
18,000 to 50,000 mc. The tuning units plug in, and 
need no further adjustment. They provide cw or 
modulated signals of known frequency.

Polarad Electronics Corp., Dept. ED, 43-20 34th 
St., Long Island City 1, N.Y.
Radio Engineering Show, Booth 3210-3214.
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Maximum collector to base voltage 
Maximum emitter to base voltage 
Peak current

DC current gam is > 10 when lb 20 ma,

¡(Bi

40 volts
40 volts 
V2 amp

Vee ? .3 V.

1
> LOAD 

?
PNP

-DIRECTIONAL UNIT)

GENERAL TRANSISTOR CORP. 91-27 138th Place, Jamaica 35, N. Y.
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OLympia 7-9700
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Generation of Functions of 
Two or More Variables

Ta^a^
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FUNCTION

• Allows direct generation of slopes up to 12 volts/volt 
without paralleling diode segments.

• 10-turn potentiometers for both "slope" and "break point" 
give excellent resolution. Still further improvement in resolu
tion is obtained by splitting slope adjustment into two ranges.

1000-division direct read-out 10-turn dials permit logging 
of function for fast reproduction later.

I*».**.
-- --w-W****"**^» »

• Flexible switching system allows number of segments 
per channel to be varied from 2 to 30.

• Built-in calibration circuit permits functions to be 
set up quickly and easily without use of external 

. plotting board.
• ©

9 © ♦ ■ 
♦ ©

• * eoe

A Ball and Disc Integrator 
For Servo Breadboards

Used to solve differential equations for

I Use< 
Itmli"

d an i 
idapta 
ipple 
circuit

Sae our Booths 1702-1708

I.R.E. SHOW 

Now York Coliseum 

March 18-21, 1957

REAC Analog 
Computers

Precision 
Resolvers and 
Phase Shifters

... a complete self-contained unit
The DFG-401 is a completely self-contained unit consisting of 5 channels of function generation, 
15 DC amplifiers (with VTVM and all control circuits for monitoring and balancing), and all 
necessary power supplies (except relay and reference voltages). In the event that any amplifiers 
supplied are not needed in the problem, they can be made available in groups at the patchbay 
as inverters with one gain of one.

This unit is ideal for the addition of up-to-date diode function generation equipment to an 
existing analog computer installation.

Electronic generation of functions of two or more variables is another outstanding Reeves 
contribution to the flexibility and efficiency of the electronic analog computer. Before installing 
new equipment, it will pay you to consult us. A comprehensive new REAC "400" series com 
puter technical brochure will be sent upon request.

REEVES INSTRUMENT CORPORATION 
A Subsidiary of Dynamics Corp, of America, 223 East 91st St., New York 28, New York

Servo
Mechanical
Part*

puters, as a sensing or control element in servo sy J 
terns, or as a servo system output in rate generator J 
this accurate ball and disc integrator has beeJ 
added to a line of electromechanical breadboard! 
parts. For durability and accuracy, the integral J 
disc is hardened to Rockwell C65 and precision! 
lapped. The ball carriage has a two-inch maximum! 
travel; the torque at its input shaft required to movJ 
the ball carriage is 1 oz-in. Maximum disc inp r| 
torque required at zero load is 3 oz-in. Recom-I 
mended maximum output torque is 5 oz-in; recoml 
mended maximum speed is 1000 rpm.

Helipot Corp., Dept. ED, Newport Beach, Calif ’
Radio Engineering Show, Booth 2602-2606.
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A Information Indicators 
Several Colors

load.
j Pac' 
k oi

[circle

«■Ml
Over 40 of these rectangular units will fit into al 

panel space only 5 x 9 in. Lenses are available in| 
amber, blue, green, white or red plastic. The body! 
of the unit is anodized aluminum, which mounts by I 
two machine screws. Any message, abbreviation, I 
word or entire phrase can be engraved of the plas-l 
tic lens face. The lens is backlighted by two AN 

3140 lamps; the indicator remains operative even 
though one lamp bums out. Each lens face meas
ures 1-3/8 in. x 9/16 in. The Type L5500 Indicator 
is intended for use in annunciator, control or air
craft panels, to permit instant and accurate co®-| 
prehension of any message.

Hetherington, Inc., Dept. ED, Sharon Hill, Pa.
Radio Engineering Show, Booth 2337.
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151 93

Bolden 8422

oad, with appropriate external reference.
Packard-Bell Electronics Corp., Dept. ED, 12333 

W. Olympic Blvd., Los Angeles 64, Calif. 
Radio Engineering Show, Booth 3705-3707.
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Belden 8411

Transistorized

A Control Amplifier

Used for aircraft fire power, this transistorized 
¡ontrol amplifier weighs 11 oz and has a life ex- 
)ectancy of 10,000 hours. It is designed to operate 
n an ambient of from —65 to +125 C. The unit is 
idaptable to voltages of ±50 to ±1000 v, has a 
ipple less than 50 mv peak-to-peak, and an overall 
circuit gain of 60 to 80 db. The voltage regulation 

coro s ±1 Per cent from 30 per cent to 100 per cent

• • • it’s worth Engineered Cable
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A Dual Recording Galvanometer 

10-Speed Chart Drive

For simultaneous recording of two independent 
wave-forms this Dual recti/riter utilizes one chart 
drive and one chart, two fine-line pens and two gal
vanometers. The galvanometers are available in 1, 
5, 10 or 25 ma movements, have 4-1/2 in. scales, 
accuracy ± 1 per cent of full scale, and a rise time 
of 0.25 sec. Charts are 100 ft long; drives may be ac, 
de, spring or external. Closed inking systems are 
non-spill, non-skip; ink is protected against con
tamination or evaporation. Additional event marker 
pens can be mounted on either side of the chart; 
and manual notations can be made accurately by 
use of the convenient “writing desk” rest provided 
by the instrument’s construction. The front panel 
mounts the terminals and controls, including the 
10-speed drive gear control. This dual recorder is 
a further development of a single-pen, single-gal
vanometer instrument that has been in satisfactory 
use for a year. The dual instrument comes in a 
portable case that measures 15 in. long, 13-1/2 in. 
wide and 9-1/4 in. high. Weight is 47 lb.

Texas Instruments, Inc., Industrial Instruments 
Div., >ept. ED, P. O. Box 6027, Houston, Tex. 
Radio Engineering Show, Booth 2816-2820.
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Belden 84-12

■
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Belden 
microphone 

cables

! Whatever the installation,j '

whatever the requirements, 

there is an accurately 

rated Belden Microphone 

Cable built for the job.

Belden 
WIRBMAKKR FOR INDUSTRY

SINOS 1002 
CHICAGO



THE NATIONAL sex:NX! A Dish Antenna 
1700-2400 MC

il .

New semiconductor inverter and converter

CIRCLE 156 ON READER-SERVICE CARD FOR MORE
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G-8-881—A melamine bondec 
grade with excellent flame an 
resistant characteristics and good fie 
and impact strength. Has high dim 
«AjnkllUt# **^«*r4**4**a*4

FAMOUS NYLON JOINS NATIONAL’S MATERIALS FAMILY. Proved in thousands of tough 
applications, versatile Nylon now becomes more useful to the designer than ever. 
National makes it so in extruded rods and 100% usable finished fabricated parts. 
Standard rod sizes range from 14 " through 2" in 3 and 6-foot lengths. Inquiries on 
other sizes and shapes are invited. National’s expert engineering counsel assures the 
commercial soundness and economy of your product. And men, machines and capacity 
place National in ■ unique position to serve your immediate needs.

INTRODUCING 5 NEW superior
PHENOUTE* Laminated Plastic Brades:

■ -nr

NATIONAL CAN HELP YOU 
reduce unit product cost or improve 
product performance at no added 
cost. Here’s why: You can select the 
"one best material” from over 100 
grades of Phenolite®, Vulcanized 
Fibre and National Nylon—without 
compromise in properties or cost. You 
can simplify production and purchas
ing with the timed delivery of 100%

usable parts—from a single reliable 
source. You gain competitively with 
National’s new materials and grades 
—the direct results of programmed 
mater ials-research.

You benefit by calling National 
first. Check Sweet’s PD File 2b Na, 
the Telephone Directory Yellow 
Pages, or write Wilmington 99, Dela
ware, Dept. E.

E-2C 40—A new low «-old flow, not p 
ing paper base grade with gbod dielectric 
strength.

o.

A new thick-walled silicone 
fiber glass tubing ma il with excep-

heat electrical
■

G-10-865—A new epoxy res.
glass doth sheet laminate with very low 
water absorption and excellent electrical 
properties.

THESE FIVE NEW PHENOLITE GRADES bring to over 
80 the number of standard and special grades of 
this versatile laminated plastic. See them on dis 
plav at the I.R.E. show, booth 4507-4509

* ivatioival
VULCANIZED FIBRE CO.

/ WILMINGTON 9 9, DELAWARE

In Canada: 
NATIONAL FIBRE COMPANY nF cum. LTO . Toronto 3. Ontario

INFORMATION

This dish antenna handles 190 w in the 1700-2400 
me range, withstands 250 mph windload, and has 
a gain of approximately 34 db over isotropic source. 
Beamwidth is 4 deg at half power point; impedance 
is 50 ohms. Designated AS-554/U dish, the antenna 
is formed of heat-treated, cast aluminum frames 
and expanded mesh, irradiated and painted for 
weather protection. It can be rotated 360 deg in 
azimuth and ±10 deg in elevation. Shipment is in 
four sections for easier portability. The antenna 
conforms to MIL-R-13963. It is one of an extensive 
line of aircraft, submarine, telemetering, glide-path, 
disc cone and dish antennas by the same maker.

Technical Appliance Corp., Dept. ED, Sherburne, 
N.Y.
Radio Engineering Show, Booth 1428.
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conductor 
Inverters

150 VA Rating

models which will convert low voltage de to ac or 
higher voltage de are intended to replace vibrator 
and rotating machinery equivalents. They feature 
improved circuitry and incorporate the latest types 
of transistors. Additions to the line include six in
verter models which convert 6, 12, or 24 v d-c 
battery input to 115 v ac, 60 or 400 cps. These new 
inverters are available in power ratings up to 150 
va. Additional models provide outputs of 150 v de 
and 300 v de at current ratings of 100 or 200 ma. 
and available in regulated or unregulated designs.

All models are potted in transformer housings 
but transitsors are located on an inner header for 
servicing or replacement purposes. A choice of octal 
plug-in type or solder loop terminal is available.

Electronic Research Associates, Inc., Dept. ED 
67 East Centre St., Nutley 10, N. J.
Radio Engineering Show, Booth ¿705.
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ED,
Writ* for Bulletin 206-1
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(a) 
(b) 
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Linear: 5 volts, rms
Pulse: 30 volts, negative
High Pulse: Greater than 100 volts, 
negative, open circuit

SPENCER - KENNEDY

5 K L / LABORATCR,ES’>NC- / 1320 SOLDIERS FIELD ROAD

/ BOSTON 35, MASS.

A High 
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The 1/2 w PT501 and 1 w PT1001 are usable to 
ambient temperatures of at least 400 C, and exceed 
MIL-10509B load life requirements at 160 C, de
rated 50 per cent. These resistors are made by py
rolytic deposition of carbon on ceramic rods. The 
leads are weldable tinned copper clad iron, 1-1/2 
in. long. The two resistors measure 3/16 in. in di
ameter, the PT501 being 1/2 in. long, and the 
PT1001 1 in. long.

Pyrofilm Resistor Co., Dept. ED, 8 Whippany 
St, Morristown, N. J.
Radio Engineering Show, Booth 3938.
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A Narrow Band FM Detector 
Hermetically Sealed
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Providing an output current linearly proportional 
to frequency, this F-992 Magmeter detector oper
ates in the band 375-425 cps. Other similar de
tectors can be supplied that will cover a 10 per cent 
bandwidth at any center frequency from 30 to 5000 
cps. The output is suited to operating a d’Arsonval 
indicator, servo type recorder, or a control circuit, 
and may be used for instrumentation, telemetering 
or automatic control.

Linearity is within 1/4 per cent of midband fre
quency. Temperature range is —55 C to ¿-72 C. 
The unit withstands 10 g vibrations to 2000 cps and 
omni-directional shocks to 30 g. Output at the low 
frequency end of the band is zero, thereby indicat
ing absence of input.

The standard type Magmeter fits a standard octal 
socket, but special mounting and terminal arrange
ments can be supplied. Height, seated, is 2 in., diam 
1-1/2 in. Weight, 6 oz.

Airpax Products Co., Dept. ED, Middle River, 
Baltimore 20, Md.
Radio Engineering Show, Booth 2505.
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NEW ULTRA WIDE-BAND AMPLIFIER
for fast rise pulse reproduction

Me

MODEL 206

SPECIFICATIONS
Bandwidth:
300 Me at 3 db point
Gain:
18 to 20 db depending on plug-in accessory
Rise Timo:
Less than .002 p seconds
Output:
Panel switch selects

Gain Regulation: 
+0.5 db for lino voltage between 105 and 
125 volts
Gain Control:
Fanel control varies gain 6 db
Phase:
Linear to 300 Me
Impedance:
180 ohms input, 200 ohms output
Size:
19* wide, 8%" deep, 7* high
Power Requirements:
115 volts, 60 cycles

Here is another advance in the art . . . Spencer- 
Kennedy’s new Ultra Wide Band Amplifier, Model 206. 
Now for the first time fast-rise-time pulses can be faith
fully reproduced by providing a stable 20 db gain over 
a 320 Me band! . . . Although nominal gain for 
Model 206 is 20 db, sloping to 18 db at 300 Me and 14 
db at 320 Me, flat and gradual roll-off characteristics 
are readily available by means of small, inexpensive 
plug-in accessories (see curves above). Three output 
modes . . . linear, pulse and high pulse... are selectable 
by means of a front panel switch. Integral regulated power 
supply and rack mounting are also provided. Applications 
include amplification of the following: short fast-rise-time 
pulses from pulse generators, input to wide-band vacuum 
tube voltmeters, output of scintillation detectors, multi
channel VHF signals, wide-band IF signals, narrow band 
IF signals with wide range for choice of center frequency. 
Model 206 also serves ideally as a distribution amplifier 
for wide band receiving systems feeding multiple diverse 
channel receivers.



Looking for reliability? A Variable Autotransformer
For Aircraft Controls

Where there must be no slipups, there will 
be no slipups, if you depend on CTC.

These components are guaranteed uncon
ditionally in quantities from one to millions.

For samples, prices, write Cambridge 
thermionic corporation, 457 Concord 
Ave., Cambridge 38, Mass. West Coast 
stocks maintained by E. V. Roberts & 
Associates, 5068 West Washington Blvd., 
Los Angeles 16 and 988 Market St., San 
Francisco, California.

See CTC's Guaranteed Components on Display

CAMBRIDGE THERMIONIC CORPORATION
makers of guaranteed electronic components / 

custom or standard

at Booth 2219. IRE Show, New York Coliseum, March 18-21

CTC QUALITY SHIELDED COIL FORMS
Miniaturized. Highly shock resistant. Me
chanically enclosed, completely shielded 
for maximum reliability.

CTC QUALITY CAPACITORS
Miniaturized Variable Ceramic Capacitors 
that outperform much bigger capacitors. 
(Extreme right): Stand-Off Capacitors with 
ceramic dielectric. Rugged K-F by-pass 
capacitors for high quality equipment. 
Shock-, vibration-, humidity-resistant.

CTC QUALITY DIODE CLIPS
Seven different types, including spring- 
loaded units primarily for holding fragile 
diode pigtail leads from .005" to .085" in 
diameter. CTC also offers lines of quality 
battery clips and miniature plugs and 
jacks.
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Designed to replace resistive-type light controls! Radi 
in aircraft, these variable autoformers accept 115 v I 
400 cps and deliver an output which is variable I 
between 0 and 28 v, ac. The Vari-lite PA-1028, has I 
a 4-amp capacity; measures 2-3/4 in. x 2-3/8 in. I 
diam, weighs 19 oz, and meets MIL-T-9219 and I 
MIL-E-5272A.

United Transformer Corp., Pacific Div., Dept * 
ED, 4008 W. Jefferson Blvd., Los Angeles 16, Calif. I 

Radio Engineering Show, Booth 2413,14.
CIRCLE 163 ON READER-SERVICE CARD FOR MORE INFORMATION I

CTC QUALITY TERMINAL BOARDS
Custom-made, standard all-sets, standard 
ceramics. Variety of materials available — 
paper, cloth, nylon, glass laminates — 
phenolic, melamine, epoxy, silicone resins. 
Moisture — and fungus-proofed.

A Rugged 2-W Pot
Teflon Shaft Seal

CTC QUALITY 
PERMA-TORQ 
COIL FORMS
Constant-tensioning 
devices for tuning 
cores of standard 
CTC ceramic coil 
forms. Keeps coils 
tuned as set despite 
shock, vibration.

CTC QUALITY
KNOBS AND 
PANEL HARDWARE
Selected materials, 
carefully processed 
and finished. Metal 
parts polished before 
plating. Hard-wear
ing surfaces, lasting 
lusters.

CTC QUALITY INSULATED TERMINALS
Wide variety of stand-off and feed- 
through models in Teflon and ceramic. Ex
tremely resistant to shock, vibration, 
moisture and temperature. Solder termi
nals hold even after prolonged soldering 
operations.

CTC QUALITY PRINTED CIRCUIT
COIL FORMS *
Phenolic and ceramic types. Can be 
soldered after mounting. Available as 
forms alone or wound as specified. Two- 
to six-terminal models.

1

The 75-M30 Maureypot potentiometer here 
shown exceeds the requirements of JAN-R-19, and 
is recommended for rugged service of a precision 
instrument. The mechanical stops withstand a 
torque of 8 in.-lb. A standard 3/8-32 bushing pro
vides firm panel mounting. The shaft is sealed with 
a Teflon bushing. An internal spring keeps the shaft 
at its assigned setting during even severe operating 
conditions. Independent linearity of ±1 per cent is 
available, and for values of 10,000 ohms and above 
a resolution of 1/3 deg can be attained.

Maurey Instrument Corp., Dept. ED, 7924 S. 
Exchange Avenue, Chicago 17, Ill.
Radio Engineering Show, Booth 3845.
CIRCLE 164 ON READER-SERVICE CARD FOR MORE INFO MATION
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Honeywell

Transistors!

TION

MAX

MAX MA/

and list of current

MINNEAPOLIS *■ HHoneywell
jove

ltion

Gold Plated 
Contacts

For additional information on the Honeywell 
transistor line, write or phone for complete

Input Resistance 
Power Conductance 
Curront Gain, Median

Also the famous XH1O HIGH POWER 
WELD-SEAL TRANSISTOR. The giant of 
the industry—with 10 Amp. maximum collector current.

BOSTON
ALgonquin 4-8730 
1230 Soldier Field Rd,

MINNEAPOLIS 
FEderal 2-5225 
2749 4th Ave. So.
LOS ANGELES 
RAmond 3-6611 or 
PArkview 8-7311 
6620 Telegraph Road
CLEVELAND 
TOwer 1-0400 
1900 Superior Ave.

A Rack and 
Panel 

Connector

New rugged terminals— 
permit easy soldering of 
connections.

specifications, prices 
available literature.
UNION, N. J 
MUrdock 8-9000
P. O. Box 161
CHICAGO
IRving 8-9266 
7350 N Lincoln Ave.

A resilient insert to facilitate pressurization and 
to give maximum protection against vibration is 
one ol the features of this rack and panel connector, 
which is designated Type SR. Other features in
clude heavily gold-plated contacts, solid shells, low 
contact engagement forces (easily pressurized to 
latest MIL specs), closed entry7 sockets and cad- 
mium-plated clear irridite finish. Insert patterns 
will mate with equipment now in service. Tempera
ture range is —67 to -1-250 F.

Scintilla Div. Bendix Aviation Corp., Dept. ED. 
Sidney, N.Y.
Radio Engineering Show, Booths 2332, 2425.
CIRCLE 165 ON READER-SERVICE CARD FOR MORE INFORMATION

A Multiple Sequence Timer 

For Cyclic Switching

Up to 6 separate timing sequence operations can 
be controlled simultaneously by this rapid response 
multiple sequence timer. A magnetic clutch and 
cam arrangement, which resets to zero upon com
pletion of a timing cycle, controls some operations, 
while others are subject to switches that pulse con
tinuously. One of the latter remains in open posi
tion during 0.450 ± 0.040 seconds, and in closed 
position during 0.050 ±0.010 seconds, thus com
pleting one cycle every half-second. Switches oper
ate under 0.250 amp load at 115 v 400 cps over an 
input voltage range from 24 to 30 v de. There are 
no tubes nor other electronic equipment. All con
tacting devices are readily accessible for adjust
ment and servicing. Designated Type ST-9610-01, 
the controller conforms to MIL-E-5400.

John Oster Mfg. Co., Avionic Div., Dept. ED, 
Racine Wise.
Radio Engineering Show, Booth 2129.
CIRCLE 1 66 ON READER-SERVICE CARD FOR MORE INFORMATION

They’re welded—so you can build new ruggedness 
and durability into your equipment! And the new 
line of Honeywell transistors gives you superior elec
trical performance and high, uniform power gain 
over a wide range of collector current values. You 
get long life along with outstanding performance.

Take advantage of these new and improved 
transistors now.

ELECTRONIC DESIGN • March 1, 1957

Not« th««« n«w specification« — d«v«lop«d with 
th« d««lgn «ngln««r In mind

New welded case—gives 
a hermetic seal for 
superior ruggedness and 
durability.

H6 H7

48 ohm* 27—54 ohm« 30—00 ohm« 
■3S mho« 35—7*1 mho« 7*1—141 mho« 

40 eo

See the Honeywell display at the I.R.E. Show 

Booths 2202-2212.

CIRCLE 167 ON READER-SERVICE CARD FOR MORE INFORMATION



Cool That Cabinet—Save Sensitive Components
GENERAL FEATURES

• Pressurizes Cabinet 
With Filtered Air

• Rubber Isolated Motors 
For Quieter Operation

• Widely Accepted for Use 
In Military Equipment

• Maximum Air Delivery 
For Efficient Filter Action

RACK MOUNTED FOR EASY ASSEMBLY • FIT STANDARD 19" RACKS
THREE STANDARD MODULAR PANEL HEIGHTS COVER WIDE RANGE OF AIR DELIVERIES

=1= 
mc[ean

ADDITIONAL FEATURES FOR 
BLOWER TYPE UNITS

• Provide Better Air Delivery 
Against Pressure

• Provide Quieter Operation 
Against Pressure

• Higher Air Velocity 
For Faster Cooling

• Air Flow Maintained 
With Dirty Filter

• Duct Connections Can 
Be Made If Desired

McLEAN » FANS and BLOWERS
‘Pat. Applied For

Excessive or fluctuating temperatures In electronic racks make thousands of 
tubes die young . . . make crystals, transistors and sensitive electronic equip
ment perform erratically. System failure at critical times is disastrous . . . 
replacement costs are high. That Is why leading manufacturers Install McLean 
Fans and Blowers in Computers, Control Systems, Data Processing Systems,

etc. These small packaged units pressurize the cabinet with cool filtered 
air, keeping dust out. They are complete in one unit and ready for use. Stand
ard RETMA notching allows mounting on rack ... no cutting or fitting Is 
necessary. All units contain an easily replaceable filter. Smart stainless steel 
grilles add beauty and eliminate the necessity of matching cabinet finishes.

SPECIFICATIONS

MODIFICATIONS OF ABOVE MODELS CAN BE MADE TO 24" OR SPECIAL WIDTH RACKS TO ORDER

PANEL 
HEIGHT MODEL DEPTH CFM REMARKS TYPE

2A300 7 ft" 80 Standard Rack Mounting Blower
2E300 7ft" 80 For Trim Strip Racks Blower

5V4" 2B300 7ft" 150 Basic Model Blower
3E40 5%" 190 For Special Clearance Propeller
2P408 11 MT 300 Inside Height 7" Blower

2E55 8V4" 250 Basic Model Propeller
2E408 10" 300 Basic Model Blower

7" 2A408 81/4" 300 No Projecting Outlets Blower
2E408V 8%" 300 Vertical Discharge Blower
2E55H 81/4" 310 400 cps Model Propeller

2E80 81/8" 500 Basic Model Propeller
10W 2B610 13V4" 550 Slow Speed Model Blower

2A610 13V4" 800 22" Rack Width Blower
2E610 131/4" 800 Basic Model Blower

OUR NEW CONDENSED CATALOG! pK*^ SEND FOR IT TODAY.
McLEAN ENGINEERING LABS PRINCETON, NEW JERSEY 

PHONE: PRINCETON 1-4440

F SAN FRANCISCO: WM. J. PURDY CO., 3127th St., San Francisco 3 • Underhill 3-4321
y LOS ANGELES: RICHARD C. DUDEK, 407 No. Maple Dr., Beverly Hills • Bradshaw 2-8097

CIRCLE 168 ON READER-SERVICE CARD FOR MORE INFORMATION

Vernier-Potentiometer 

For Severe Environments

Designated RP04-0101, this vernier potentiometer 
combines flexibility in mounting provisions, me
chanical travel and electrical characteristics with 
ability to withstand severe environments and to 
meet exacting and rigid operating conditions. Tem
perature range is — 65 F to 4-275 F; vibration 10 g 
at 10 to 1500 cps, shock up to 60 g.

Travel distance is 4.13 in.; vernier scale reads to 
0.010 in. increments, resolution is 0.001, life is 1,000- 
000 cycles. Power dissipation is 2 w, resistance, 30 
k ohms 10 per cent, linearity ±0.2 per cent 
Weight is 2.5 oz.

Humphrey, Inc., Dept. ED, 2805 Canon St, San 
Diego 6, Calif.
CIRCLE 169 ON READER-SERVICE CARD FOR MORE INFORMATION
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△ Vibration Mount 

For All Flight Angles

T he mechanical isolator pictured here is not
limited in its action to horizontal positions or maxi
mum inclinations of a few degrees, but affords con
tinuing isolation through all positions in jets and 
missiles, during steep climbs, dives and maneuvers. 
The B-64 All-Angl Barrymount protects heavy elec
tronic equipment against shock or vibration. Maxi
mum load rating is 40 lb. The damping is effective 
in all directions, and keeps transmissibility at reso
nance below 3. Operating temperature range is 
—65 C to 4-120 C. Performance is unaffected by 
the salt spray, humidity, sand and dust environ
ments of MIL-E-5272A. Still further improvement in 
structural stability of the mounted system under 
shock can be obtained by means of a wide-flange 
countersunk core, available with the mount, that 
permits seating its attachment screw in a dimpled 
base.

Barry Controls, Inc., Dept. ED, 875 Pleasant St., 
Watertown 72, Mass.
Radio Engineering Show, Booth 2534.
CIRCLE 170 ON READER-SERVICE CARD FOR MORE INFORMATION
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Terminations. Aluminum construction. Engineered to absorb virtually 
all incident power. Load is adjustable with locking device to secure it 
in any position.
Attenuators. Vane type designed to provide 20 db of attenuation with 
a minimum of mismatch. Calibration curves available.
Directional couplers. Bolted and doweled aluminum construction. 
Power split to customer requirements.
Special components. Including waveguide switches, duplexers, diplex
ers, series and shunt tees, rotary joints, and special shapes.
All items are in production now and are available on short term delivery. 
For more information, write I-T-E Circuit Breaker Company, Dept. 35,

A Transistor Curve Tracer 

Used With Oscilloscope

A Synthetic 
Mica 

Low-Loss Factor
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Special Products Division, 601 East Erie Ave., 
Philadelphia 34, Pa.

VISIT THE I.R.E. SHOW, March 18-21
See this equipment displayed at Booth 1313-1315

l-T-E CIRCUIT BREAKER COMPANY
Special Products Division
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Used with any oscilloscope, the instrument here 
jictured provides a basic method of transistor in- 
pection and evaluation. The scope presents either 
in eight-family curve or a single curve of the 
lynamic output of the transistor under inspection, 
nstant indication is afforded of its gain, breakdown, 
eakage current, linearity, saturation resistance, col
ector resistance and operational anomalies.

The evaluator itself is of transistorized design, 
md incorporates a digital type step generator that 
irovides the base current drive. This drive is con- 
rolled by the panel base drive selector switch 
which affords selection of ranges of 5, 10, 50 and 
LOO [tamp, thus permitting low-power evaluation 
without danger of damage to the transistor to be 
tested. Setting the continuous base drive control at 
the right side of the panel on full, with the selector 
switch at 100 pamp, then provides a maximum total 
drive of 700 pamp. The output is in the form of 
either single or family curve presentation of collec
tor voltage versus collector current.

Designated Model 504 transistor curve tracer, the 
instrument is small, light, self-powered and port
able. Dimensions are 8-1/2 in. x 5 in. x 4-1/2 in.

Cubic Corp., Dept. ED, 5575 Kearney Villa Road, 
San Diego, Calif.
Radio Engineering Show, Booth 1723.
CIRCLE 171 ON READER-SERVICE CARD FOR MORE INFORMATION

LARGE WAVEGUIDE

Slotted line for waveguide size WR 2100. Covers range of 350-530 me. Probes tunable over entire band. 
Inherent VSWR less than 1.02—slope less than 1.01. Features bolted and doweled aluminum construction.

LARGE

This synthetic mica has a heat factor of continu
ous usage at 1000 F as compared to 800 F of regular 
mined and glass bonded mica. The loss factor of 
Mykroy is 0.0009 per cent as compared with 0.0028 
per cent in glass bonded mica. The synthetic mica 
is made in sheet form and in molded shapes.

Electronic Mechanics, Inc., Dept. ED, 101 Clifton 
Blvd., Clifton, N. J.
Radio Engineering Show, Booth 4239.
CIRCLE I 2 ON READER-SERVICE CARD FOR MORE INFORMATION

WAVEGUIDE & COMPONENTS
WR 770 to WR 2300
To complement the waveguide presently being supplied for major military and commercial applications in 
radar and scatter communications systems, we now offer a complete line of components and test equipment.

ïst.,

no*»
CIRCLE 173 ON READER-SERVICE CARD FOR MORE INFORMATION
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Waveguide to coaxial transitions. High- 
strength, lightweight aluminum construction. 
Supplied as standard with 3ké in. coaxial con
nector (for WR 770 size, 1 % in.). Adapters to 
other sizes available. All transitions designed 
for high power handling capacity.
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ST09
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R45

«48

ST09

«49 ST09

PIONEER OF

POTENTIOMETERS

•X t . .

PROTOTYPE

CIRCLE 177 ON READER-SERVICE CARDCIRCLE 174 ON READER-SERVICE CARD FOR MORE INFORMATION

MANUFACTURER Of 
THE WORLD'S FINEST 

POTENTIOMETERS

MODEL 411 for maximum stability 
Meets or exceeds the zero stability 
of the most costly equipment; 
recommended for long-term control, 
alarm, and monitoring work, as 
in thickness gaging and reactor 
control. No transients created by 
switching from range to range

DESCRIPTIVE LITERATURE 
is now available. A request on 
your company letterhead will bring 
your copy promptly.

MODEL 4X0 for maximum sensitivity 
The general purpose instrument for 
measurement and control of 
microcurrents. Typical uses: currents 
m ion gages, ion chambers, photo
cells, vacuum tube grids, back 
currents of silicon transistors.

555 Main Street. Acton, Mass., COIonial 3-7711
West Coast Mail Address, Box 3941, No. Hollywood, Calif., POplar 5-8620

BOTH MODELS include a 250-volt 
tap for polarizing ion chambers, 
an output that drives 50-millivolt 
and 5-milliampere recorders, 
input and output connections at both 
front and back. Suited to both 
bench and rack mounting, and 
available with a contact meter in 
place of standard meter.

ELECTRONIC DESIGN • March 1, 1957

Full specification on the ST09 and other units of the 
TIC precision ball-bearing series available upon request.

FOREMOST IN THE 
DEVELOPMENT OF 

NEW DESIGNS

★ Ranges two per decade, from 10’3 
to 3 x 10* 3 ampere full scale

★ Zero drift: less than 2X per day, with 
source voltages above 300 millivolts

* Time constant- less than one sec
ond on the 10*1 ’ range with 5000 mmf 
across input.

■wbm
KEITH LEY ISSI
INSTRUMENTS. INC
12415 Euclid Ave., Cleveland 6, Ohi

★ Ranges- two per decade, from io 3 
to 10'11 ampere full scale.

♦ ZERO drift- less than 2% per week 
with source voltages above 10 volts

★ Time constant: less than 4 seconds 
on the 10 ” range with 5000 mmf 
across input

Designed for those applications 
where less than the best means 

failure ... by the world’s first and lead
ing manufacturer of precision single
turn wire-wound potentiometers. Ad
vanced production and quality-control 
techniques by the pioneer in mass pro
duction of precision potentiometers 
offer unequalled delivery ... of proto
type and production quantities.

All models of the TIC Ball-Bearing Series 
are designed to the latest industrial dimensions. 
Servo mounting is AIA standard. Stainless-steel 
ball-bearing construction is used for low-friction 
. . . low-torque operation. Other precision me
chanical features include precious-metal slider 
contacts . . . centerless-ground stainless-steel 
shaft.. . and onc-picce stainless-steel clamp ring 
developed by TIC for simple, precise phasing of 
individual units of ganged assemblies.

Designed for precision applications in auto
matic control systems, the subminiature ST09, 
for example, features standard independent line
arity of ±1% (0.3%, special) of the total 
resistance, and ±5% standard total resistance 
accuracy. High resolution . . . equivalent noise 
resistance less than 140 ohms . . . wide standard 
temperature range ( — 55°C to 80°C) increases 
application versatility. ST09 is available in stand
ard resistances of 100, 200, 300, IK, 2K, 5K, 
10K, and 20K.

As small as only 25 per cent the size and weight 
of standard AN connectors, these Pygmy connectors 
free* weight and space for other uses. Both military 
and commercial aircraft may reap distinct advan
tages. The Pygmy connectors come in a great vari
ety of shell styles and insert arrangements. Shells 
incorporate from 1 to 55 contacts, and range in size 
from 3/8 in. i. d. to 1-3/8 in. i. d. Contacts are 
heavily gold plated, size 20. They can be supplied 
with quick disconnect coupling or positive, 3 point 
bayonet lock; and with varied provisions for grom
met sealing, potting, conduit applications, etc.

Bendix Aviation Corp., Avnet Eastern Sales, 
Dept. ED, 36 N. Moore St., New York 13, N.Y. 
Radio Engineering Show, Booth 2322-2425.
CIRCLE 175 ON READER-SERVICE CARD FOR MORE INFORMATION

A Miniature Aluminum Connectors 
75% Smaller Than AN

Suited to mixer or low level video detector use in 
the range of 26.5 to 75 kmc, a silicon diode milli
meter waveguide crystal has been made available 
for military and industrial applications. It measures 
9/16 x 3/4 x 3/8 in., and is cased in silver plated 
brass. The case forms a section of ridged wave
guide, with the crystal as an integral part. Tapered 
transition sections adapt the ridged waveguide 
crystal input for use with RG-96, RG-97 or 
RG-98/U waveguides. The MA-512 transition sec
tion is available for use with this crystal in RG-98/U 
waveguide over the 50-75 kmc band. Two important 
immediate applications will be in the field of high 
definition radar and in microwave spectroscopy. 
Designation is MA-412.

Mircowave Associates, Inc., Dept. ED, 22 Cum
mington St., Boston 15, Mass.
Radio Engineering Show, Booth 3237-3239. .
CIRCLE 176 ON READER-SERVICE CARD FOR MORE INFORMATION

SPECIFY SUPERIOR 
BALL-BEARING ( 
POTENTIOMETERS

A Silicon 
Waveguide 

Crystal

26.5 to 75 Kmc

TECHNOLOGY INSTRUMENT CORP



Per Cent

Hamner Electronics

P.O. Box 531, Princeton, N. J. • PEnnington 7-1320

CIRCLE 178 ON READER-SERVICE CARD

57

Perforated metal shields available for top 
and bottom.

Regulated Power Supplies - constructed 
on W chassis plate — have extremely 
low ripple and excellent regulation and 
transient recovery characteristics ,

Standard RET MA overall size for convenient 
rack mounting. Panel size 8%" x 19*.

NEW!
j to DC and DC to AC 

¡oli state power converters 
roll 9® reprinted, frequency 

controlled, for missiles, 
tek metering, gyros, sorvos

A Valve Position Indicators

For Aircraft and Missiles

■

*

Interelectronics Inter- 
verter solid-state thyra- 
tron-like elements and 
magnetic components 
convert DC to any num
ber of voltage regulated 
or controlled frequency 
AC or filtered DC outputs 
from 1 to 1800 watts, 
light weight, compact, 
90% or better conversion 
efficiency.

Ultra-reliable in opera
tion, no moving parts, 
unharmed by shorting 
output or reversing input 
polarity. Complies with 
MIL specs for shock, ac
celeration, vibration, tem
perature, RF noise.

Now in use in major 
missiles, powering tele- 
motoring transmitters, ra
dar beacons, electronic 
equipment. Singh and 
polyphase AC output 
units now power airborne 
and marine missile gyros, 
synchros, sorvos, mag
netic amplifiers.

Interelectronics — first 
and most experienced in 
the DC input solid-state 
power supply field, pro
duces its own solid-state 
gating elements, ail mag
netic components, has the 
most complete facilities 
and know-how—has de
signed and delivered 
more working KVA than 
any other firml

For complete engineer
ing data write Interelec
tronics today, or call 
LUdlow 4-6200 in N. Y.

INTERELECTRONICS 
CORPORATION

M32 GR. CONCOURSE, N.Y. 58, N.Y.

Switches that signal the position, or the func
tioning, of a valve in a missile or aircraft or rocket 
engine, are made now in two lightweight models. 
The Capswitch model 65M41 is a spdt switch 
weighing 0.095 lb. Model 65M83 is a dpdt switch 
weighing 0.19 lb. Switching is accomplished by a 
sealed plunger, which is depressed by the valve 
stemp. The switch is completely sealed in epoxy 
resin, and the entire mechanism encased in a steel 
shell. It is adapted to any type of control where 
repeatability within ±0.001 in. is desired.

Robertshaw-Fulton Controls Co., Bridgeport 
Thermostat Div., Dept. ED, Milford, Conn.
Radio Engineering Show, Booth 2708.
CIRCLE 179 ON READER-SERVICE CARD FOR MORE INFORMATION

A Servo 
Accelerometer

Precision sturdily built 
unit, pre-drilled and 
tapped, ready to as
semble Modular de 
sign allows great 
flexibility.

Highly stable regulated power sup
plies, constructed on modular chassis 
unit — Series covers all normal 
demands of modern circuitry.

HASSIS and POWER SUPPLIES
... Save You TIME and MONEY

• Combines ready-toassemble chassis with 
high quality regulated power supplies — 
Saves time - Construction starts where It 
should with the circuits proper.

• Instantly demountable construction for cir> 
cult salvage or substitution.

• Two sizes of assembly - 9* and 13V»” 
depth, utilizing three interchangeable chas- 
sis plates 4MT, 9", and 6%" deep.

Incorporating a high-gain electromechanical 
amplifier in closed-loop operation, a servo acceler
ometer designated Model 4112 provides precise 
measurements of or control of linear acceleration 
under severe environmental conditions. It is especi
ally suited to aircraft and missile applications where 
high accuracy and rugged construction are needed. 
Frequency range is 0 to 25 cps.

The Model 4112 provides resolution better than 
0.001 per cent and linearity within ±1 per cent at 
full range. It withstands hundreds of g’s of shock. 
Compensation within 0.1 per cent of full scale over 
a temperature range of 100 C can be achieved. 
Available standard input ranges are from ±0.1 g to 
±20 g. High output levels, requiring no further 
amplification, are available.

Donner Scientific Co., Dept. ED, Concord, Calif. 
Radio Engineering Show, Booths 3616, 3618.
CIRCLE 180 ON READER-SERVICE CARD FOR MORE INFORMATION
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WRITE FOR 
DESCRIPTIVE 
BROCHURES 
AND PRICES:
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Electrometer' Tubes. Victoreen 
electrometer tubes provide 
extreme sensitivity for measurement 
of minute currents in extremely 
high resistance circuits.

Here’s what to see at the IRE...

VICTOREEN
Components at Booth 2231

If tough specifications have you in a bind—check 
Victoreen first. For Victoreen is a major producer of 
prime quality electronic components. Many are off- 
the-shelf items we can ship immediately. If not, we 
can design and build them to exceed specification 
requirements . . . can generally beat delivery require
ments, too.

Precision Encapsulated Deposited 
Carbon Resistors offering the 
ultimate in stability over thousands 
of operational hours; temperatures 
to 200°C; low temperature exposure; 
and moisture resistance.

New Corona Type Voltage 
Regulators offering new, simplified, 
and more economical means of 
solving high-voltage power supply 
regulation. January 1957 reprints 
and technical design considerations 
available on request. The author 
of these articles, Don Ward, will be 
in attendance to help solve your 
problems.

Exclusive Export Agency, Terminal Radio International, Ltd.
135 Liberty Street, New York City

The^Mictoreen Instrument Company
Components Division

5806 Hough Avenue, Cleveland 3, Ohio
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Klystron

69.5-77.5 Kmc

Flexibility 
for

Designers
Power output of this 4 mm klystron is 40 mw at 

band center, minimum of 10 mw. Heater power of 
only 4 w yields a beam current of 16 ma at a reso
nator voltage of 2400 v. Maximum repeller voltage 
is 400 negative with respect to cathode. A Philips 
“L” cathode furnishes the required beam current 
density of 2 amp per square centimeter.

Amperex Electronics, Dept. ED, 230 Duffy Ave., 
Hicksville, N.Y.
Radio Engineering Show, Booth 2522-2524.
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A Pulse Amplifier

320 Me Bandwith

5OOBU
VARIABLE AUTO-TRANSFORMER

With the Model 206 wide band amplifier fast-rise 
pulses can be reproduced by providing a stable 20 
db gain over a 320 me band. Nominal gain for this 
model is 20 db, sloping to 18 db at 300 me and 14 
db at 320 me, but both flat and roll-off character
istics are available by means of plug-in accessories. 
Three output modes, linear, pulse and high pulse, 
are selectable by a front panel switch. There are 
nine possible combinations of three response char
acteristics and three output modes. Integral regu
lated power supply and rack mounting are also 
provided.

The bandwidth of this amplifier is 300 me at 
the 3 db point; rise time is less than 0.002 psec. 
The output panel switch selects linear characteristic 
at 5 v rms, pulse at 30 v neg and high pulse at 
greater than 100 v neg, open circuit. Gain regula
tion is ±0.5 db for line voltage between 105 and 
125 v, and the gain control varies 6 db. Phase is 
linear to 300 me. Impedance is 180 ohms input, 200 
ohms output. Its size is 19 in. x 8-3/8 in. x 7 in., and 
it requires 115 v 60 cycle power.

Spencer-Kennedy Laboratories, Dept. ED, 1320 
Soldiers Field Rd., Boston 35, Mass.
Radio Engineering Show, Booth 3502-3504.
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2-GANG 5OOBU
(Alt* available in 3-;anf)

Designed for back-of-panel mounting, 
the versatile 500BU Adjust-A-Volt 
variable auto-transformer offers the 
dependability and flexibility you have 
been looking for.

Shaft can be adjusted without dis
turbing rotor and commutator align
ment. Terminal board connections 
allow for either clockwise or counter
clockwise rotation, as well as over
voltage or line-voltage operation.

Ganged units are available to pro
vide increased current output, increased 
voltages, or for polyphase operation.

Specifications of the 500BU type- 
input voltage, 115 V; load rating, 10 
KVA; output—0 to 135 V; output amps 
max. 7.5 A; driving torque in oz., 20- 
40. For more data, send for the catalog 
on the complete Adjust-A-Volt line.

Sav 
sele 
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STANDARD
ELECTRICAL PRODUCTS CO.
2240 E. THIRD ST., DAYTON, OHIO

ELECTRONIC DESIGN
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Johnson pilot lights 
immediately available 
for original equipment or 
in-the-field replacement!

a completely 
new kind of 
regulator!

A Ruggedized Meter
20 Microamp Movement

See th« new 
APR 1010 
at Booths 2627- 9 
I.R.E. Show I

( f joHttse:
WASH* wag

select 
the right 
pilot light

A Press-Fit Terminals 
Need No Hardware

3% max. 
0-1000VA 
Unity to 0.7 lagging 
0.1 »ec.

95-130 VAC, 
14 (50 or 60 cp» ±10%) 
115 VAC, adj. 110-120V 
±0.1% against line 
±0.1 % against load

Output 
Regulation 

accuracy 
(RMS, average, 
or peak, switch 

selected)

Distortion 
Load

P.F. range 
Recovery time

ACTUALLY THREE REGULATORS IN 
ONE-PLUS MULTIPLE SENSING!

New pilot light catalog 
— contains complete 
specifications, prices 
and technical data ... 
everything you need to 
select the proper unit 
for original equipment 
or in-the-field replace-

A vailable types in
clude: continuous 
indication neon 
types; models for 
high and low volt
age incandescent 
bulbs; standard or 
wide angle glass 
and Incite jewels 
in clear, red, green, 
amber, blue or 
opal. Specilla, in
cluding those 
meeting military 
specifications are 
also available in 
quantities.

-Sj- 3413 Second Ave. S.W. • Waseca, Minnesota
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Sensitivities as low as 20 pa are accomplished 
with a coil resistance of 3000 ohms in this core 
magnet meter movement. Shock mounted jewel as
semblies incorporated in its construction ruggedize 
the instrument. The movement is available in a 
2-1/2 in. round, clear plastic case, and in many 
attractive custom styles.

Phaostron Instrument and Electronic Co., Dept. 
ED, 151 Pasadena Ave., S. Pasadena, Calif.
Radio Engineering Show, Booth 3116.
CIRCLE 187 ON READER-SERVICE CARD FOR MORE INFORMATION

RMS VOLTAGE REGULATION 

AVERAGE REGULATION 

PEAK REGULATION

FIVE PRINCIPAL SENSING 
ARRANGEMENTS

1. Internal 2. External 3. Remete 
4. Constant Current 5. DC

ELECTRONIC DESIGN • March 1, 1957

Save valuable specification time by 
selecting your panel indicators from 
Johnson’s “preferred” line. This group 
contains over 47 separate assemblies 
carefully selected from Johnson’s stand
ard line by many of the nation’s top 
design and development personnel. 
Available in a wide variety of types, 
these “preferred” units are immediately 
available at parts distributors through
out the country, for original equipment 
or in-the-field replacement. Write for 
your free copy of Johnson’s newest pilot 
light specification catalog—see how easy 
it is to select the right pilot light... fast!

The APR 1010 combines many new regu
lation and sensing systems in one ver
satile package. Here's flexibility of 

operation never before possible... saves 
space, eliminates instrument duplication, 

means greater economy in engineering 
operations.

Without nuts, washers, lockwashers or sealing, 
but with only a simple insertion tool and drill-press 
equipment, these miniaturized terminals, desig
nated Press-Fit, are installed simply by pressing 
them into place. Labor requirement is minimum. 
The terminals are shock and vibration proof, es
sentially unbreakable, immune to ordinary high 
temperatures, and they resist corrosion and fungus. 
Despite diminutive size, permitting their*use in 
compact equipment and tight spots, they withstand 
the service requirements of guided missiles, radar, 
electronic computers and communications equip
ment. They measure 0.093 in. dia, and range in 
overall height from 0.250 in. to 0.5 in., depending 
on whether they are stand-offs or feed-throughs.

Sealectro Corp., Dept. ED, 610 Fayette Ave., 
Mamaroneck, N.Y.
Radio Engineering Show, Booth 3714.
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Wheeler’s new epoxy resin cast electronic components... including inductors, 
transformers, and subminiature assemblies of tuned circuit elements... offer the 
following specific advantages:

• Extremely wide ambient and internal temperature tolerance.
• Exceptional mechanical and physical stability... freedom from cracking, deformation, 

chemical or physical changes, and deterioration under service conditions.
• Exceptional electrical properties without tendency to deteriorate.
• High resistance to humidity, chemicals and other contaminants.
• Flexible leads and/or terminals.
• Elimination of hermetically sealed cans.
• Elimination, in many cases, of mountings.
• Further steps in miniaturization.

Wheeler's equipment for the casting of epoxys complements already very complete 
engineering and production facilities in the field of custom transformers, coils, ampli
fiers and electronic assemblies for military and civilian service.
Here is your logical source for both development assistance and experienced production.

WHEELER
Division of Sperry Rand Corporation 
1131 EAST AURORA STREET • WATERBURY 20. CONNECTICUT
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A Subminiature 
Pilot Light 

Uses NE2D Neon 
Glow Lamp

Drawing as little as 0.00002 amp the NE2D glow 
lamp used in this pilot light consumes about 0.04 w 
of power, produces practically no heat and has an 
average life of 25,000 hr. The pilot light that houses 
it measures 3/4 in. x 1-1/4 in., and mounts from the 
front of the panel in a hole with 17/32 in. clearance. 
Its plastic, stovepipe-shaped cap provides 180 deg 
visibility and is available in clear and in any of six 
colors. The series of pilot lights housing the NE2D 
neon glow lamp is designated No. 137-7336-931. 
Metal parts are made of brass finished in black 
nickel, white nickel or chrome, as ordered. Termi
nals are perforated for wire and tinned for easy 
soldering. Insulation is phenolic material of mil
spec grade.

Dialight Corp., Dept. ED, 60 Stewart Ave., 
Brooklyn 37, N. Y.
Radio Engineering Show, Booth 2730-2732.
CIRCLE 191 ON READER-SERVICE CARD FOR MORE INFORMATION

A Switch 
Actuators

Leaf, Roller, 
Pushbutton

These leaf, roller and pushbutton actuators in
crease the utility of the basic switch and add con
siderably to its range of application. All provide 
additional overtravel. All are of stainless steel con
struction, with rugged positive stops and long-life 
torsional springs. The basic switch, which is desig
nated •KX4 series, has a capacity of 10 amps, re
sistive, 115 v ac/30 v de, and is a snap action unit 
for use in aircraft, guided missiles, industrial con
trols and other applications that require immunity 
against environmental conditions. Switch and ac
tuator have high shock and vibration resistance. 
Their combined weight is slightly over 1 oz.

Metals and Controls Corp., Spencer Thermostat 
Div., Dept. ED, Attleboro, Mass.
Radio Engineering Show, Booth 1226.
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BEST SOURCE
FOR

SOLDERING LUGS 
TERMINALS 

PRINTED CIRCUIT 
HARDWARE

HERE'S WHY:
• Specialized high production 
techniques afford lowest possible 
unit cost.

• Precision tooling, rigid quality 
control assure tolerances to critical 
specifications.

• Ample stocks of over 1000 differ
ent parts permit prompt delivery.

• Malco specializes in a complete 
line of small stampings for Radio
TV, electrical/electronic and auto
motive industries.

• Our line includes terminals and 
printed circuit hardware in loose 
or in chain form for automatic 
insertion.

Let Malco show you how you can save 
on production time and costs. Contact 

us today.

A Request handy ref- 
V erence catalog con
taining specifications 
on standard and cus
tom-made lugs, termi
nals, corona rings, 
pins, contacts and 
similar stampings.

TOOL and MANUFACTURENOS
^^^^ 4027 W. Lok. S».. Chicos H * 
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TRANSISTOR TESTING A PROBLEM?

LOOK TO
'Baird ^Atomic

FOR THE ANSWER

Supet^eiup
and Co. Test frequency from 100 cps

Accepting numerical information either as uni-

Complete technical data available on B-A Transistor Test Equipment
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Model KPI 
POWER 
TRANSISTOR 
TESTER

A Electronic Counter 
Unitary or Binary

Model GP4 - TRANSISTOR TEST SET

Model KT1 
BETA, hn, 
U TESTER

FECIALTY WIRES USING 
:0N, GLASS AND SILICONE

cut-off.
to 1 me.

A Slotted Lines 
1.7 to 5.85 KMC

Complete, accurate testing requires test equipment 
especially designed for the job — not modifications of 

standard apparatus. B-A has developed a complete line 
of transistor test equipment. The features of some of 

B-A’s Transistor Test Equipment are listed below:

TRANSISTOR TEST SET — The transistor tester that is 
rapidly becoming the standard of the industry ... for 
h parameters and equivalent T coefficients . . . NPN 
and PNP junction and surface-barrier transistors . . . 
grounded-base or emitter circuits . . . alpha and beta

POWER TRANSISTOR TESTER — Measures all h para
meters . . . provisions for measuring transistor reverse 
characteristics and external measurement of 4®. Wide 
range of test conditions — Ic and It, variable from 0.5 
to 300 ma; Vr, 0 to 100 volts; frequency 200cps to 200 KC

BETA, hluIcOf TESTER Light ... porl ><ble coiopletely self
contained . . . utilizes transistorized, printed-circuit construction. 
Contains 1 KC oscillator and long-life mercury-cell power supply. 
Provision for collector waveform observation . . . meter overload 
protection.

American Supe’tfeuip Wires, Inc.
West Canal St., Winooski, Vt. 

Burlington 2-9636

Teflon* Insulated 
Magnet Wires 
Hook-up Wires 

Cables

tary pulse trains or in parallel in binary coded form 
this electronic counter, designated Add-Tractor, 
adds and subtracts, and is applicable to many in
dustrial and laboratory uses. It adds, sums and sub
tracts; controls servos, digital positions and ratios; 
weighs, measures frequency deviations, converts 
digital to analog data and does other things. It 
functions as an accumulating register, it can be op
erated as a right and left shift register. It converts 
to nine’s complement for subtraction in ten micro
seconds.

Tube complement is four type 5963. Power re
quirement is 6.3 v ac at 1.2 amp; 300 v de at 16 ma.

Victor Adding Machine Co., Dept. ED, 3900 N. 
Rockwell St., Chicago 18, Ill.
Radio Engineering Show, Booth 1320.
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For maximum flexibility and accuracy in standing 
wave measurements in the 1.7-5.85 kmc region the 
basic design of this universal carriage accepts inter
changeable precision slotted sections in waveguide 
sizes RG-104/U, 112/U, 48/U, 49/U and WR-229. 
Additional slotted sections are soon to become avail
able in the 0.750-0.985, 0.450-2.580 and 0.450-1.200 
kmc ranges. Most standard probes can be used with
out alteration. Features include a stationary spin
ner knob for vernier control of probe position 
(which can be motor driven for remote operation 
by adding a suitable motor and limit stops), a push 
button probe release for faster operation, scale 
vernier and low residual VSWR.

Diamond Antenna and Microwave Corp., Dept. 
ED. 7 North Ave., Wakefield, Mass.
Radio Engineering Show, Booth 2733-2737.
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(BAIRD ^^ATOMIQ "Baird—^Atomic, Inc.
33 UNIVERSITY ROAD. CAMBRIDGE 38. MASSACHUSETTS
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NEED THE ABOVE 
NEED IT FAST ? 
SEE US FIRST!
Send for Our Catalog

General Sales Office • Princeton. N J 
Princeton 1 -44 50

A Few Choice Territories Still Opi 
For Qualified Representative
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INSUROK XT-896

MOLDED

COMPANY

10Ó

A Missile Tape Recorder 

250 Sec Recording Time

PARK, ILLINOIS 
CIPAL CITIES 
MORE INFORMATION

A Unbalanced Ladder Networks 

Low Impedance Controls

Here’s an all-new Richardson product. . . that will cut your pro
duction costs in mechanical assembly and printed circuitry!

New Insurok XT-896 punches sharp and clean at average room 
temperatures. It is ideal for precision-punching of mechanical and elec
trical parts since it’s not subject to dimensional changes that occur in 
materials which must be heated before processing.

This XXXP laminate has low moisture absorption, low dielectric 
loss and excellent insulation resistance. In copper clad form it maintains 
its bond strength throughout heat cycling and has good blister resistance.

For increased production of automatic assemblies . . . for greater 
precision in printed circuits. . . specify Insurok XT-896. Call on 
Richardson engineers to assist you in the application of NEMA, copper 
clad and special grades to meet your product requirements. A note on 
your letterhead to Dept. 18 will bring data and samples by return mail. 
Better still—phone today. Chicago telephone: MAnsfield 6-8900.
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Recommended for broadcast, public address re
cording systems, as mixer or master gain controls, 
these compact, unbalanced ladder networks offer 30 
steps of attenuation in housings only 1-15/16 in. x 
1-3/4 in. diam. Their extremely small size makes 
them particularly useful in recording equipment, 
or where panel space is at a premium. A large se
lection of various impedance combinations and 
decibel losses is available. Designation is LA-130

Daven Company, Dept. ED, Livingston, b J. 
Radio Engineering Show, Booth 2717-2719.
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RICHARDSON 
_____ PLASTICS_____

The Model 600 system consists of a remote-con
trolled, two-track magnetic tape recorder. The unit 
will record and play back typical IRIG FM/FM 
subcarrier signals from 200 to 100,000 cps on a 1/4 
in. tape for a recording time of up to 250 seconds.

The recorder is completely contained in two 
cases, which are designed for missile mounting. 
Total weight of the two packages is 21.5 lb. The 
tape transport has a maximum flutter and wow con 
tent of 1 per cent, peak-to-peak. Signal to noise 
ratio is 30 db, with 2 per cent maximum harmonic 
distortion. The unit is designed to withstand 30 g 
shock, sinusoidal vibration of 10 g, 2 to 2000 cps 
and white noise acceleration density of 0.2 g2/cps, 
2 to 2000 cps.

Minneapolis-Honeywell Regulator Co., Davies 
Laboratories Division, Dept. ED, 10721 Hanna St., 
Beltsville, Md.
Radio Engineering Show, Booth 3118.
CIRCLE 199 ON READER-SERVICE CARD FOR MORE INFORMATION

The RICHARDSON
Founded 1858

2682 LAKE STREET • MELROSE
SALES OFFICES IN PRIN
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.RONI'

Length 1 in., 
Weight 9 Oz

A Miniature 
Load Isolator

CABLE: MINTHORNE
CANADA Radio Condenser Co. Ltd. 6 Bermondsey Road, Toronto, Ontario

Davi« & Copewood Street« • Camden 3, New Jersey
EXPORT: Radio Condenser Co., International Div., 15 Moore St.. N.Y. 4. N.Y.

A Direct-Reading Phase Meter 
1 Cps to 500 Kc

Now you can get the same magnetic clutches used in today’s finest sig
nal seeking radio tuners. Originally designed by R/C for the* rigid price
performance requirements of the automotive industry, they are finding 
new applications throughout electrical manufacturing. Designers are 
using them to replace cumbersome, complex assemblies ... to save space 
and eliminate costly production steps. They show further promise in 
accomplishing jobs now being wastefully done with heavy duty and servo 
types at fifty to one hundred times the cost.

Two types of R/C magnetic clutch are in high volume production 
now. Designed for operation at from 11 to 16.2VDC, they are also avail
able for 32V operation . . . and can be further modified to meet your 
special requirements.

We’ll be happy to send you complete information on the two types 
shown, or if you wish, we’ll have an R/C engineer at your desk ready to 
work with you to better fit R/C clutches to your needs.

oise 
onic

A stable and convenient device for measuring 
phase angle between two voltages without either 
amplitude or frequency adjustment, the 405 Series 
phase meters display phase angle directly in de
grees on an 8-in. rectangular-panel mirror-scale. 
The instrument is also capable of plotting phase
frequency curves on a recorder or oscilloscope. It 
is stable when measuring small fractions of one 
deg on all ranges including the 0-12 deg range.

Consisting of a coincident slicer and cathode
coupled limiter stages with plate-to-plate degenera
tion, the meter features independence of the ratio 
of input signal amplitudes, equal accuracy for sym
metrical wave-forms of any shape and identifica
tion of “lead” and “lag,” self-calibration.

Relative accuracy is ±1/4 deg, absolute accuracy 
±1 deg (or 2 per cent) at any range. There are 
eight phase ranges, covering the entire span from 
0 to 360 deg. Model 405L has a frequency range 
from 1 cps to 20 kc and an input voltage range 
from 0.3 v to 70 v. Type 405H has a frequency range 
8 cps to 500 kc and an input voltage range from 
- v to 40 v. Both types have high impedance inputs.

Advance Electronics Lab, Inc., Dept. ED, 249 
Terhune Ave., Passaic, N. J.

Engineering Show, Booth 3412.
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Operating Characteristics 

Of New R/C Magnetic Clutches

Voltage ................................. 11 to 16.2V
32V also available

Torque .......... ,......................8 in.-oz minimum
Residual Torque ................... 0.3 in.-oz. maxhaum
Operating Temperature ......... 130F to-20F
Relative Humidity ................ tested to 95% 
Life ......................................successfully completed

120,000 operations with 
no sign of failure

Operating over the frequency range 8.5 to 9.6 
kmc this miniaturized ferrite microwave load isola
tor is for waveguide size RG-52/U, flanges UG- 
39/U. Designated Model X-125, it has a total length 
of only 1 in. and w’eighs 9 oz. Peak power is 100 kw. 
average power into 2:1 mismatch, 100 w. VSWR 
into matched load is 1.15. Isolation is 10.0 db over 
band; insertion loss 1.0 db.

Cascade Research Corp., Dept. ED, 53 Victory 
Lane, Los Gatos, Calif.
Radio Engineering Show, Booth 3607-3609.
CIRCLE 202 ON READER-SERVICE CARD FOR MORE INFORMATION



PIG TAILORING
production
Fasted PREPARATION and
ASSEMBLY Resistors

PIG-TAILOR

PATENT PENDING
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COUNTING STRIP

hundreds of models

modular construction

PRESET COUNTER

inputs, outputs, and counting units

"Baird—^Atomic, Inc
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- over a year in constant opera- 
has been reported by satisfied

33 UNIVERSITY ROAD, CAMBRIDGE 31. MASSACHUSETTS 
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• STANDARD COUNTERS - 
preset counters and totalizers.
• SPECIALIZED COUNTERS

Combining toroidal power transformers, toroidal] 
filter chokes, high temperature capacitors and sili
con rectifiers, these sealed units offer multiple outJ 
put and low ripple, low stray field without internal 
shielding. Magnetic regulation where required. |

Communication Accessories Co., Dept. ED, Led 
Summit, Mo.
Radio Engineering Show, Booth 3908-3910.
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— Edition II.
Sales Representatives in principal cities.

Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and 
MINIATURIZED ASSEMBLIES.

* . . . a revolutionary new 
mechanical process for higher

SPIN-PIN"*

lower costs

For information on various

provide Reliability in use 
tion without any servicing 
industrial customers.

Write lotfy
Ask loi fr»» bulle
tin "H" covering the 
complet» AEMCO 
relay lin».
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Featuring long scales and plastic covers, a nef 
line of Weston meters is offered in Models 1341 anf 
1346. Model 1341 can be supplied from 100 ua mail 
mum full scale sensitivity up 5 amp, self-contain. I 
Model 1346 is for applications requiring 50 pa senl 
sitivity. Used as d-c voltmeters, they can be sum 
plied with sensitivities of 1000 ohm/v or great.1 
They can also be supplied as rectifier type a-l 
voltmeters in most standard ranges.

Being intended for panel mounting, these instrul 
ments are provided with shielded mechanisms thl 
can be mounted on magnetic or non-magnebcl 
panels with no special adjustment. They do not ml 
terfere magnetically with adjacent instruments and 
are not affected by adjacent instruments. The oom 
piece transparent cover admits light from manl 
angles, improving visibility of the indication. Basil 
accuracy when used as d-c instruments is ± 2 , I 
cent of full scale. When used as rectifier-type a J 
instruments accuracy is ±3 per cent of full scale 
when measuring a sine wave 60 cps input at 25 C

Weston Electrical Instrument Corp., Dept. ED 
Newark 5, N. J.
Radio Engineering Show, Booth 2907-2915.
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Industrial Counting 
and

Control Instruments

Write for illustrated, descriptive text on "PIG-TAILORING" to ED-3P

26 Stat» Street • Mankato, Minnesota

permits reasonable prices.
• PLUG-IN STRIPS — to use in your own applications. 
Low heat, long-life counting tubes and conservative design

△ Long Scale Panel Meters 
Have Plastic Covers

A Missile Power Supplies 

Multiple Output

TYPE 48 — Her» it a relay of unusual patented design — ideal 
for unusual applications. Latching action is positive . . . 
trouble-free construction offers far greater dependability than 
ordinary cam or ratchet relays.
Available with contact combinations of SPST through DPDT 
rated at 10 amps., 115V-60C., inductive. Intermittent duty 
coil* in voltages ranging from 6 VAC or DC to 230 VAC or 
DC. Lust covered or hermetically sealed enclosures.

(up to 20,000 counts per second). . . write for Industrial Bulletin

A J. L a ATOMIC)

ion

YORK INDUSTRIES CORPORATION
manufacturers of e l e g t p o n i c equipment

BRUNO-NEW
D I S I i h F I 5 AND

The "PIG-TAILOR" plus "SPIN-PIN" — Accurately Measures, Cuts, Sands, 
Ejects and Assembles bath leads simultaneously to individual lengths and 
shapes — 3 minute set-up — No accessories — Foot operated — I hour 
training time.

PIG-TAILORING provides:
1, Uniform component position. 6 Individual cut and bend lengths.

2. Uniform marking exposure 7. Better time/rate analysis
3. Miniaturization spacing control 8. Closer cost control
4. “S’' lead* for terminals 9 Invaluable labor saving
5. “U” leads for printed circuits 10. Immediate cost recovery 1 PIG-TAILORING eliminates:

1. Diagonal cutters. 6. Broken leads,

2 long-nose pliers 7. Short circuits from clippings.
3 Operator <udgmenl 8. 65% chassis handling.

4 90% operator training time. 9. Excessive lead tautness.
5 broken components. 10. Haphazard assembly methods.
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A Synchro Tester 

Reads Synchro 

Voltages ±0.2%

Ward Leonard of Canada Ltd., Toronto.

ENGINEERING DATA
An rms reading voltmeter is designed to read 

voltages of synchros and synchro systems rapidly 
and simply with a higher degree of accuracy than 
can be obtained by more conventional instruments. 
Designated Model 100 Transformation Ratio Meter, 
it reads directly in per cent of deviation of the 
transformation ratio from the ideal ratio. Model 100 
consists of a precision voltage divider, input switch
ing and an expanded scale voltmeter.

Nominal input voltages are 57.3, 78, 90, 105 and 
115; frequency range 50-1000 cps; input impedance, 
10,000 ohm/v; scale ±3 per cent; smallest division, 
0.1 per cent; accuracy ±0.2 per cent.

Shasta Division, Beckman Instruments, Inc., 
Dept. ED, P. O. Box 296, Station A, Richmond, 
Calif.
Radio Engineering Show, Booth 3411-1728.
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H 1027 Newark Avenue Elisabeth, New Jersey
Pioneer» iri pneumafic fiming
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NYLON LACING CORDS 
DACRON FLAT BRAIDED TAPES 

COST MUCH LESS THAN YOU THINK!

NOW/ 
Vitrohm MIL-R-26C 

Resistors in all styles!

Famous Ward Leonard Vitrohm® vitreous-enameled 
resistors are now available in every style to meet all 
requirements of Military Specification MIL-R-26C.

What’s more, this line offers you all characteristics— 
G, V, and the exacting Y—and all specification sizes 
and resistance values—even the highest values using 
the finest wire (0.00175").

Tab-terminal, axial-lead and stack-mounting types 
are available in styles and characteristics shown in 
table below.

For complete data on these MIL-R-26C resisters, 
write us for Bulletin 12. (And incidentally, for Vitrohm 
resistors to highest commercial and industrial stand
ards, get W/L Catalog 15.) Ward Leonard Electric 
Co., 77 South Street, Mount Vernon, N. Y. In Canada:

SEE US AT THE I.R.E. SHOW - BOOTH #4105 
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A Slotted Line for Waveguide 
Size WR-2100

• Ties easier, faster, tighter • Knots will not slip
• Higher heat resistance and stability

, Nylon tapes and cords meet new

GOVT.APPROVED! ,
Dacron tapes have Air Force approval

AGAS I AT allows y ou to stagger the starting of three motors 
¡without imposing their load on the line at the same time.
The AGASTAT is • electrically actuated, pneumatically timed

• light, versatile, dependable.
• instantaneous i ecycling.
• adjustable in timing from 0.1 second to more than 

10 minutes.
• available in AC or DC models which offer delays 

on energizing ond de-energizing, manually-actuated 
time delay switch, remote push button control, h*-- 
metically-sealed units.

Write our application engineers for help with
your timing problem. Address Dept. A25-321.

M Elastic Stop Nut Corporation
, * V of America

Representing but one type of an entire line of 
waveguide and component equipment, this slotted 
line for waveguides features bolted and doweled 
aluminum construction. Probes are tunable over 
the entire frequency band. Inherent VSWR is less 
than 1.02 over the entire applicable band; slope less 
than 1.005 VSWR. Sizes range from WR-770 
through WR-2300. The same manufacturer also 
produces directional couplers, waveguide loads, at
tenuators, plungers, waveguide-to-coax transitions, 
rotary joints, bends and other special configurations.

I-T-E Circuit Breaker Co., Special Products Div., 
Dept. ED, 601 E. Erie Ave., Philadelphia 34, Pa. 
Radio Engineering Show, Booth 1313-1315.
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DACRON

AGASTAT,

'EM IN WAT x 
JÌARTLETT

rneei Write today for f

Whatever type of lacing cords 
and tapes you are now using... 

consider the advantages of

NYLON and

TheHemthway & Bartlett Mfg Co., ELECTRONICS DIVISION 
f, T. 36 Sales Offices: Chicago. Philadelphia, Boston. ( 
• Los A ng eld's',-« Detroit. Charlotte, N. C., Glove
..-^burg va Foreign Agent Turner Halsey Co In: 4C .

AGA■w-----------
DIVISION

♦Characteristic Y applies to styles RW30, 33, 37 and 47 
only. Characteristic Y Is similar to V but requires high in
sulation resistance at end of moisture-resistance tests.
t Maximum values for single-layer-wound resistors with 
0.00175" diameter wire.

TYPE STYLE AVAILABLE IN 
CHARACTERISTICS

RESISTANCE 
RANGE

Stack Mtg.—Tab RW20 thru 24 G All values in Spec.

Tab ierminal RW29 thru 47 V, Y* and G All values in Spec.

Axial lead RW55 thru 59 VandG All values in Spec.t

LIVE BmtR...&ear/ca//y
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Throws out electron tubes... 
keeps chopper

Today’s aviation electronic standards are often tough to 
meet. Demands for extreme miniaturization are coming 
hard on the heels of new reliability and performance 
standards.

We’ve heard of one well-known manufacturer, for ex
ample, who has gradually eliminated all electron tubes 
ana most other conventional electronic parts from his jet 
engine control system.

But it’s significant that this manufacturer is still using 
the Bristol Syncroverter® Switch to convert servo signals 
from d-c to a-c.

The reason? There’s no equivalent that comes up to the 
Syncroverter Switch’s performance.
Long life and Immunity to Severe 
Shock and Vibration are outstanding 
characteristics of the Syncroverter 
Chopper.

During vibration over the range 
of 5 cps to 2000 cps and up to 30G, 
the effect on output waveform is 
negligible.

Write today for data on this out
standing chopper for your critical 
signal conversion problems. The 
Bristol Company, 151 Bristol Road, 
Waterbury 20, Connecticut.

6.73
Bristol Syncroverter Switch.
Covered by potent».

TYPICAL OPERATION
Driving frequency range: 0-2000 cps (400 cps used for these 

characteristics)
Coil voltage: 
Coil current: 
Coil resistance:

♦Phase lag:
♦Dissymmetry:
♦Switching time: 
Temperature: 
Operating position 
Mounting:

6.3V sine, square, pulse wave 
55 milliamperes
85 ohms 
55° ± 10* 
Less than 4%

—55°C to 100°C
Any
Flar^i or plug-in—fits 7-pin miniature 

socket
♦These characteristics based on sine-wave excitation.

RRIXTill nNE PRECISION instrumentsUlllU I UL FOR OVER 67 YEARS
CIRCLE 215 ON READER-SERVICE CARD FOR MORE INFORMATION
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A Precision DC Supply

Wide Range

This instrument, the Model 30IC, is designed to 
produce an output voltage from 1.02 to 1012 v de 
at 0 to 400 ma, positive, negative, or floating ground. 
The supply is chopper stabilized and referenced 
against a standard cell. Resolution is better than 
0.5 mv at any output voltage. Calibration accuracy 
is greater than ±0.1 per cent. Regulation is 0.005 
per cent for a 10 per cent line voltage change or 
200 ma load current change, while long term sta
bility is less than 0.01 per cent per day. This sup
ply is equipped with a removable cabinet for bench 
or rack mounting.

John Fluke Mfg. Co. Inc., Dept. ED, 1111 W. 
Nickerson St., Seattle, Wash.
Radio Engineering Show, Booth 3047.
CIRCLE 216 ON READER-SERVICE CARD FOR MORE INFORMATION

A Servo Tachometer

60 or 400 CPS

Available for either 60 or 400 cps 115 v drive, 
this tachometer delivers an output of 6.0 v per 1000 
rpm. Linearity is ± 0.5 per cent above 1000 rpm 
and ± 0.25 per cent between 1000 and 50 rpm. 
Total residual voltage is 5.0 mv. The tachometer 
can be supplied either separately, as shown, or 
mounted integrally in an a-c servomotor. It is not 
only a useful component in servo systems but also, 
because of its accurate linearity, it can be used as an 
integrator in computing applications.

Diehl Mfg. Co., Dept. ED, Somerville, N. J.
Radio Engineering Show, Booth 2237.
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NEW TYPE 405 SERIES
PRECISION PHASE METER

Direct Phase Reading With No Adjustment
From 1 cps to 500 kc

FEATURES
0.3 volt sensitivity, 1/4° relative accuracy. Measures a small fraction of 
1° from 1 cps to 500 kc. Meter reading independent of signal amplitudes 
No ambiguity at sero degree. Provision for self-calibration and self-adjiut- 
nient. 6.5" long mirror scale on panel meter. New cathode-coupled limiter 
stages with plate-to-grid degeneration.

SPECIFICATIONS
Frequency Response: Type 405—10 cps to 100 kc; Type 405H—10 cps to 
500 kc; Type 405L—1 ep» to 20 kc. Phase Range: 0-12 , 0-36 , 0-90, 
0-180 and 180-192, 180-216, 180-270, 180-360 degrees. Accuracy: 0.25* 
relative, 2% absolute. Input Voltage: 0.3 volt to 70 volts for Type 405 
and 405L; 2 volts to 40 volts for Type 405H. Price: Type 405—$485.00: 
Type 405H—$524.00: Type 105L—$546.00.

®
 Visit our Booth No.

ADVANCE
249-259 Terhune Ai

3412 at the Collisoum

Electronics Lab., Inc.
Ave.. Passaic, N. J
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Tubulars model 81 
the Versatile riveter

AUTOMATICALLY feeds and sets any style 
of TUBULAR’s rivets up to 16/16" long x 
9/64" diam. heavy setting or 3/16" diam. 
light setting.
can permanently fasten HUNDREDS of 
different products.
precision automatic setting to SAKE you 
hours of fastening TIME and LABOR.
• Motorized or pneumatic opera

tion.
o Has 10" throat.
O Anvil Arm or Horn Adjustment 

of 19".
O Rivet-setting speed limited only 

by speed of operator.
O Single revolution clutch eliminates 

repeat settings, prevents damage 
to your products.

O Accessories include dial tables, 
loop anvils, etc. for more eco
nomical fastening.

Fastening ’’the Tubular Way ’ — with a Model 81 single 
head automatic riveter will equip your production line with 
the most versatile of riveting machines. Hundreds of prod
ucts are permanently fastened every hour of the day with 
this versatile machine. There is no limit to its uses. The 
savings you can realize in labor and assembly time can be 
substantial. For further information on this Model 81 or 
Tubular't other automatic riveting machines, write direct
or call your nearest Tubular Branch Office.

vlar Rivet
BRANCH OFFICES

BUFFALO • CHARLOTTE 
CHICAGO • OAllAS • HI«“' 
INDIANAPOLIS • LOSMGtl^ 
NASHVILLE • NEW TOR*1 * 
PHILADELPHIA • SÎ ‘ >SAN FRANCISCO • S1A lLt

Wollaston (Quincy) 70, Mass.

See your local classified directory for phons numb »

CIRCLE 219 ON READER-SERVICE CARD FOR MORE INFORMAT ON
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PIERCING

BLANKINGCAPPING

GENERATE PULSES

DELAY PULSES

WIDEN PULSES

REGISTER PULSES

1 2

COUNT PULSES

SUM PULSESELECTRICAL WAVE
FILTERS
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DRILLINGAWING

STAMPING SERVICE

For Non-Destructive Tests

CIRCLE 222 ON READER-SERVICE CARD FOR MORE INFORMATION
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as small
as .5 Cubic inch!

FREDDY

FEDERAL SAYS:
"A itt e bit here and a I itti e
bit there is a little bit in
efficient* Lets get all those

and so *e time, trouble, and
expense.”

March 1. 1957

TOOL & MFG. CO
Small Quantifie!

CIRCLE 220 ON READER-SERVICE CAR DFOR MORE INFORMATION

Write for Bulletin 72-F 
See these new miniature filters at PIC

ONE STOP—SHORT RUN

jobs pinpointed at FEDERAL

Th« next time you require parti of any thape or the up 
to 10“x 14*x ’A* thick of any ttampable material tend
your print, tketch or part for an .. .

lyzed Quotation

Quality Stamping! in

3650 Alabama Av«., Minneapolis 16, Minn.

UM

MINIATURE

• Miniature Low Pass Telemetering Filters 
Standard RDB channels.

• Miniature and Subminiature Filters of All
Types Low Pass, High Pass, Band Pass, 

and Band Rejection.
• High Attenuation Low and High Pass

Chebishev Filters
Polyphase Miniature Electrical Wave Filters con
form to Mil Specs, feature excellent temperature 
stability, good attenuation characteristics, low in
sertion loss. Units can be hermetically sealed, potted,
or encapsulated.
PROMPT ENGINEERING OESIGN SERVICE ON SPECIAL FILTERS

Booth No. 2235, IRE Show.
Polyphase Instrument Company

Bridgeport, Penna
CIRC è 221 ON READER-SERVICE CARD FOR MORE INFORMATION

57 RONIC DESIGN

A Power Transient Analyzer

Single-Step Technique

The Model TA-120 measures and records gen
erator output voltage, frequency and KVA, provid
ing this information simultaneously under both 
steady-state and transient conditions. Appropriate 
scales for metering voltage, frequency or KVA can 
be selected on dials, and accuracy is within 0.1 per 
cent for voltage and frequency and within 1 per 
cent for a constant phase to neutral voltage.

The voltage channel measures 120 to 416 v 
potentials across standard Y-connected circuits. Anv 
one of four nominal voltages—120, 208, 240 or 416 
v—can be selected. Step response of this channel is 
15 milliseconds between the 10 per cent and 90 
per cent point. The frequency channel measures 
frequencies from 46 to 54, 56 to 64 and from 375 
to 425 cps. Three frequency scales—50, 60 and 400 
cps—are available. Step response is 4 milliseconds 
between the 10 per cent and 90 per cent points.

American Machine & Foundry Co., Dept. ED, 
1085 Commonwealth Ave., Boston 15, Mass.
Radio Engineering Show, Booth 1506-1508.

A 100 Kv D-C Test Set DO BINARY LOGIC

For non-destructive testing of insulation the unit 
here shown develops and reads 100 kv de. It has 
sufficient capacity for rapid charging of full reels ol 
cable. It conforms to the new 1PCEA standards and 
to MIL, JAN and ASTM specs. Its features include 
automatic output shorting, external interlock pro
vision, kv meter and ammeter for determining leak
age resistance, and overcurrent trip-out to de
energize hv.

Peschel Electronics, Inc., Dept. ED, 19 Garden
St, New Rochelle, N. Y.
Radio Engineering Show, Booth 1921.

DRIVE TRANSISTOR CIRCUITS

You can do all of these functions with the new 
integrated line of NAVCOR transitorized pulse 
programming equipment . . . available in minia
turized building blocks.

Make a note .. . Booth 1909—4.R.E. Show

NAVIGATION COMPUTER CORP

1621 SNYDER AVE , PHILADELPHIA 45 PENNA / HOward 5-/7Û0
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giving reliability protection where failure cannot betop secret

LOW CONDUCTIVITY MATERIALS HIGH CONDUCTIVITY MATERIALS

Sheet Thickness Wire Diameter

1012 C005 tn .010 ■j0015 to 030 .0003 to 005 .0001 to .015

1015 0005 tn 020 0002 tc 060 0003 to 010 .0002 to 030

1016 0005 to 015 0001 to .045 0003 to .008 0001 to .020

1020 0005 tn 035 0003 to 020 001 to .060

Write for descriptive literature and details of sample welding service.

CIRCLE 225 ON READER-SERVICE CARD FOR MORE INFORMATION

MODEL 
NUMBER

All-angl Barry Mounts are meeting the tougher requirements for 
shock and vibration isolation in such high-performance aircraft and 
missiles as North American Aviation’s F-100 Super Sabre. Convair’s 
supersonic F-102A, Martin’s Matador, and in others still classified

SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES

• in every attitude of flight or launching 
• under sustained high-g acceleration 
• at high amplitudes of vibration input 
• during severe shock conditions 
• at high vibration frequencies

<01 to .095

ELECTRONIC DESIGN • March 1

Weldmatic model 1015 illus
trated — bench mounted. 
Accommodates special 
electrodes and handpieces.

Weld stainless steel, copper and other 
"problem" metals easily and 
in millisecond time. Weld
matic resistance welders 
readily join dissimilar metals 
and parts of widely varying 
thicknesses. Strong, Uniform SEbt.
welds. You can even weld -WjS 
without removing insulation

775 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS

These curves show why 
ALL-ANGL Barry Mounts 
really work through all 
attitudes. Data Sheet 
57-02 gives detailed 
specifications. Write 
now for your copy.

on small wires with sandwich-weld tech- 
M nique. No discoloration or
■ metallurgical change, no

excessive deformation.

Gives shock end vibration isolation where 
MH-spec mounts won't work

Visit our Booths #4917 & 4519 at the I.R.E. Show
CIRCLE 226 ON READER-SERVICE CARD FOR MORE INFORMATION

Sheet Thickness Wire Diameter

Recommended for final amplifier in high 
power microwave transmitters this klystron 
tube, designated VA-806, is of all-ceramic 
and metal construction. Its performance 
characteristics permit amplification of am, 
fm or phase-modulated signals with power 
gains of the order of 50 db. It supplies 2 kw 
of continuous power in the 7125-8500 me 
range; is water-cooled and operates as a 
four-cavity cascade amplifier.

Varian Associates, Applications Engi
neering Dept., Dept ED, Palo Alto, Calif
Radio Engineering Show, Booth 2530 2532, 
3514.

reme 
rang

tolerated. “Only All-angl Barry Mounts gave effective isolation . . .’ 
is the way their performance in one of today’s hottest fighters is described

When your problem is protection under the tough, complex require
ments of jet and missile flight, your answer is All-angl Barry Mounts

See All-Angl demonstration at Booth 2534, I.R.E. Show 
------------  Barry's new Western Division, in Burbank, California,   

offers fast, on-the-spot design and prototype 
-------------------- service, and production of special systems. - — -

Silicon rectifiers now available can be 
supplied in a choice of six 7/16 in. stud
mounted types or six wire-in types. The six 
wire-in types are designated CK840 
through CK845, and the six stud types 
CK846 through CK851. The stud types 
have forward current of 1 amp at a cast 
temperature of 150 C; and inverse voltage 
ratings in six steps from 100 to 600 v. The 
wire-in types have forward current ratings 
of 500 ma at 100 C ambient temperature; 
250 ma at 150 C at ambient temperature.

Raytheon Mfg. Co., Dept. ED, 55 Chapel 
St., Newton 58, Mass.
Radio Engineering Show, Booth 2611-2614.

A 2 Kw Klystron 

7125-8500 Me

A Silicon Rectifiers 

In Twelve TypesALL-ANGL BARRY MOUNT
for Jets and Missiles

Belili

QUANTITIES

BARRY

MIL 
SIZE

MIL 
SIZE

molded nylon spring seat 
and top snubber
stainless steel core 
stainless steel cup 

damper spring 
phenolic damper 

stainless steel load 
V carrying springs 
molded nylon spring seat 

and bottom snubber

NOW AVAILABLE in PRODUCTION

MIL SIZE 2 
loads up to 40 lbs. 

per mount _

nini



Vacuum Tube Voltmeter

700 Me Response
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Put the PLUS in your microwave systems
with AIRTRON FÊRRÎtE devices!

CIRCLE 230 ON READER-SERVICE CARD

CIRCLE 231 ON READER-SERVICE CARD FOR MORE INFORMATION
Visit our Booth No. 3318 at the I.R.E. show.

CIRCLE 232 ON READER-SERVICE CARD FOR MORE INFORMATION
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Engineers: Inquire about the unlimited career opportunities 
at our new ferrite center 317 Vassar St., Cambridge, Mass.

Weighing 7-1/2 lbs, it measures 6-1/8 x 
6-3/4 x 10-5/8 in. The a-c probe is 3/4 in. in 
diam.

Acton Labs, Inc., Dept. ED, 533 Main St., 
Acton, Mass.
Radio Engineering Show, Booth 1424.

These UHF Attenuator Panels, Model 
AT-106, consist of two or more variable 
step attenuator assemblies of up to six or 
twelve steps each. They are interconnected 
to provide a wide range of attenuation 
values. Increments as low as 0.1 db, and 
ranging in total attenuation to values up to 
120 db may be obtained.

Empire Devices Products Corp., Dept. 
ED, 38-15 Bell Blvd, Bayside, N.Y.
Radio Engineering Show, Booth 3818-3820.

With a d-c voltage range from ±1 to 
±1000 v and a-c from 1 to 300 v rms, the 
Type 810-A VTVM exhibits a frequency re
sponse of ±1 db from 30 cps to 700 Me. 
This meter is single scale calibrated from 
0.2 to 500 ohms with 7 multipliers ranging 
from XI to X1M. Its accuracy is rated at 
±2 per cent of full scale d-c. and ±3 per 
cent of full scale a-c.

The input impedance of the unit is 100 
megohms on all d-c ranges and 10 megohms 
in parallel with 2 ujif with probe nose cap 
removed, 3 ppf with cap in place on the a-c 
ranges.

1121 W. Elizabeth Ave 
Linden, N.J.

Airtron has stepped well beyond conventional designs through the 
use of remarkable non-reciprocal ferrite materials to give you microwave 
components with characteristics never before realized in the microwave 
design art!

Such vast improvements as isolating action, duplexing action, polar
ization diversity, electronic phase shift, remote attenuation and R.F. mod
ulation are now possible with ferrite components.

These and Airtron’s other great advancements are the plus factors 
that will minimize long line effects ... provide rapid switching ... im
prove AFC performance ... permit rapid receiver recovery time ... op
timize magnetron operation ... and eliminate mechanical mechanisms. 
Too, Airtron ferrite components will strengthen the reliability of your 
radar and microwave systems bv increasing the operational life.

Airtron has successfully developed ferrite materials to a practical 
stage of application in a wide variety of designs, such as resonant absorption 
isolators, duplexers, switches, electrically variable attenuators and phase 
shifters, modulators, polarizors, beam switching antennas, single side band 
generators and similar devices that are unparalleled in comparison!

Add The Plus To Your Achievements with superior performing 
ferrite components by Airtron! For more detailed information and 
assistance tn solving your specific microwave or ferrite component 
problems, contact Airtron immediately.

COATED WIRES

Comprising on ex
tensive range of 
electroplated grid 
wires . . . Enamel 
insulated wires for 
precision resistors 
and potentiometers.

A UHF Attenuator Panels 

Laboratory Standard

in SMALL WIRE

L'f PNO»4

SIGMUND COHN CORP

BOOTHS 
2428-2521 
IRE SHOW

BASE
Ver y

NPARALLELED 
comparison

ERFECTION 
in design

ONGER 
life operation

UPERIOR 
performance

METAL WIRES 
small díame 
for filaments



Condensed Engineering Data

♦trademarks applied for • Write for bulletin No. 431

VISIT US AT BOOTH 3034—I. R.E. SHOW
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MIDGET 

TYPE 

600

STANDARD 

TYPE 

700

Manufacturers of 
Precision Electrical Resistance Instruments

A Illuminated Push-Switch 

Dual-Purpose Lock-Down

Resistance Range 
Linearity
Resolution
Ambient Temperature 
Torque

extremely high 
-55“ C to 125° C 
low or high

• Solid silver contacts and stainless silver 
alloy wiper arms.

• TECH LABS can furnish a unit for every 
purpose

A Speed Reducer Kit 
For Breadboards

• Can be furnished in any practical 
impedance and db. loss per step upon 
request.

This dual-purpose switch functions as a 
conventional pushbutton when pushed 
straight down. When pushed and turned 
approximately 20 deg clockwise, the switch, 
Model 52PB7-T2 is held maintained in the 
operated position. When turned counter
clockwise from this position, the switch 
pops up to unoperated position.

A new7 subminiature bulb, independent 
of the switch circuit, illuminates the trans
lucent button. Two subminiature basic 
switches are actuated by positive over-cen
ter snap-action. These switches are listed by

Expedited delivery on prototypes; prompt servicing of production orders. 
Send for Fact File and application data sheets.

Let the facts speak for themselves! ACE Sub-Miniature Precision Wire
Wound Potentiometers and Potentiometer Trimmers are the result of 4 years 
development and over a year of successful use by leading electronic equipment 
manufacturers. Users have conclusively proved that ACEPOTS and ACE
TRIMS meet requirements for space and weight saving compactness, while at 
the same time meeting MIL specs’ most stringent qualifications for perform
ance and dependability. Why invite trouble with untested components when 
you can protect your reputation with ACEPOT and ACETRIM . . . the 
subminiature potentiometers and trimmers proved in actual use.

• Rotor hub pinnod to shaft prevents un
authorized tampering and keeps wiper 
arms in perfect adjustment.

ACETRIM 
(trimmer) 

10-^ to 150K ± 3% 
±3% 

excellent 
-55° C to 125° C 
low or high

Dept. ED, 101 Dover St. • Somerville 44, Massachusetts
See the newest & latest at Booth 1807, the IRE Show

ACEPOT 
(potentiometer) 

200 to 250K ± 2%

ELECTRONIC DESIGN • March 1

These speed reducer kits are designed for 
reuse in breadboard applications, allowing 
assembly and disassembly to component 
hangers as desired with a complete range 
of ratios. All units come assembled in a felt- 
lined case with associated hardware, such 
as couplings, cleats, screws and tools.

The U4 kit has a 1-3/4 in. outside diam. 
and the U5 kit has a 1-1/16 in. outside diam

PIC Design Corp., Dept. ED, 477 Atlan
tic Ave., E. Rockaway, N.Y.
Radio Engineering Show, Booth 3057.

CIRCLE 236 ON READER-SERVICE CARD

The above specifications are standard — other values on special order.

Available in threaded bushing, servo, flush tapped hole or flange mounting, and 
ganged units. All units sealed, moistureproofed, and anti-fungus treated. Meet 
applicable portions of JAN specs and MIL-E-5272A standards.

♦New X-500 ACEPOT operates to a new high of 150° C.

UL at 5 amp 125 or 250 v ac.
Micro Switch, Dept. ED, Div. Minne .po. 

lis-Honeywell Reg. Co., Freeport, Ill. 

Radio Engineering Show. Booth 2202-2212
CIRCLE 235 ON READER-SERVICE CARD

''Midget'' model 
is especially de
signed for crowd
ed apparatus or 
portable equip
ment

iecm

Sub-Miniature 
Potentiometers

, and

Trimmers
I I

Vz size, precision wire-wound, 
up to 25OK. ±.3% linearity

setting new standards 
for dependability 

in sub-miniaturization
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Fast Action

CIRCLE 237 ON READER-SERVICE CARD
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CIRCLE 238 ON READER-SERVICE CARO

WAIN

FUNGUS

SALT-SPRAY

SAND

W^AYDON
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5F-8.000 SS.

Write for Bulletin AWH TD401
Bulletin AWH TD401 Describe«

6400 Serie* — DC unit*
11400 Serie* — AC unit*

Hermetic Adjusting Knob
Glas* Window and Calibrated Dial

per
or

11F-6.000G.

ond low cost.

26F-8.OOO CDS.

5 g vibration while operating.

VISIT US AT THE
I.R.E. SHOW,

BOOTHS 2701 & 2703

adverse
ons _

4F-8,OOO S.

10 g vibration while operating.

WATIRBURY 20, CONNICTICUT
8*siee end Meeefettere el ll*<tre-MMbe*i<*l Th*l*g 8*vi«M

MIL-R-26B.

41F-2.0OO SK.

overheating. Tungsten contacts 
toted at 1.0 amp.

cental

no

no

Three-Position Controller

The unit corrects a signal to a specific
point within a preset range. Two contact 
meter-relays are included in the circuit to
provide limit control, but they are adjusted

meter may be adjusted to coast the signal
back to the control point.

Assembly Products, Inc., Dept. ED,
Chesterland, Ohio.
Radio Engineering Show, Booth 3916-3918.

A Silicone Resistors
For Power Application

panacea

for 
ing 
ent
Ige 
elt- 
ich

so that there is none of the delay inherent
with periodic locking and unlocking of con
tacts while a signal is being sampled. Cor-
rective action is steady rather than pulsing.

One of the meter-relays used in the con
trol is a double contact model, adjusted for
both high and low error. The other is a
single contact model on which a control
point is preset anywhere between the high
and low limits of the first meter-relay. The
control may be furnished with meter-relays
in most standard ranges. The single contact

The Type R silicone coated miniature
resistors with radial leads in 3, 5, 7 and 10
w powers, and the Type BT, a metal-clad
subminiature resistor in 10 and 15 w pow-
ers, aluminum housed, are available in tol-
erances from ±3 per cent to ±0.05
cent. They meet the requirements

Sage Electronics Corp., Dept. ED,
N. Goodman St., Rochester 7, N.Y.
Radio Engineering Show, Booth 3945.

do you use time tV
delay relays?

Illustrated above ar* a few of the many 
environmental condition* which these
compact timer* ar* d**ign*d to with-
stand. Mor* rigid requirement* frequently 
can b* mot upon special consideration.

In addition to a variety of rather spe- also available in a variety of sensitivities,
cialized sensitive relays developed for
particular applications, Sigma also makes
several "basic" types, among them the
five DC sensitive SPDT types shown here.
The unenclosed styles (illustrated) allow
contact observation, and readjustment or
cleaning in case of accident. They are

8,000 ohms, wt. — 21 
Price for one $6.00. Operates
on 1.6 ma., releases on 0.75 ma.,

withstands 11 ma. continuously
without overheating. Silver contacts

rated at 2.0 amp. Withstand

Radio Control Modelers long-time
choice because it is fairly

Sensitive, highly reliable, easy
to mount and adjust. Lately
overshadowed by the "26".

coil resistances, mounting styles and
enclosures (open frame, dust cover or
hermetically sealed; permanent or plug-in
connections). One-at-a-time purchases
can best be made from Sigma jobbers.

Complete catalog is available on request.

8,000 ohms. wt. — 4' { ox.
Price for one $975. Operates
on 0.35 ma., releases on 0.15 mo
withstands 15 ma. continuously
without overheating. Palladium 
contacts rated ot 0.25 omp. Too
sensitive for applications where 
vibration will be encountered while

/ SUN \

for WeTw.HAYDON
rhe a w Hovdon Co offers a complete line of

ADJUSTABLE -

""de, TS
'"virón- er

24300 Serie* — 400 cyclo unit* 
Nominal Range of Adjustment: 8-1 
Timor* supplied with:

AN connector

2,000 ohm», wt. — 2 Ji ox. Price
for one $4.50. Operate* on 4.0 ma., 

no specified release, withstands
22 ma. continuously without

Keying relay giving clean,
bounce-free pulses on normally

Open contact circuit at speeds up tn 
100 pulses per second. Coil should

get at least 6 ma. signals from at 
least 150 volt supply. (Plate

circuit, not cathode follower.)

8,000 ohm», wt. — 2 ox. Price 
for one $8.50. Operate» on 0.7 ma.,

releases on 0.4 ma., withttondt
11 ma. continuou»ly without

Overheating. Drop-out i» held within
0.1 to 0.2 ma. of pull-on and within

above limit». Palladium contact»
rated at 0.5 amp. Withstand»

Designed especially for use in
low power radio control circuits.

operating. Other adjustments 
give secure contacts under 5,10
or 15 g vibration.
Good for condenser time delay
circuits and for holding during

6,000 ohm», wt. — I ot. Me* tor
on* $1.70. Operates on 2.9 ma
no specified relea»*, withstands
13 ma. continuously without 
overheating. Silver contact» rated 
at 1.0 amp. Withstands 10 g
vibration whil* operating.
Within it* rating», a good
combination of high quality

SIGMA
SIGMA INSTRUMENTS, INC.

91 Pearl Street. So. Braintree, Boston 85, Massachusetts

CIRCLE 240 ON READER-SERVICE CARD FOR MORE INFORMATION
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married toI guess we're

CIRCLE 243 ON READER-SERVICE CARD

sensi

Radio Engineering Show, Booth 2714. com
CIRCLE 244 ON READER-SERVICE CARD

BE SURE TO SEE

COAXIAL CABLE

CONNECTORS

reliability and adjustment! Are these all re-

at the Dage exhibit
1957 I. R. E. National Convention

New York Coliseum, Booth 2633
HERMETIC SEALS. MULTI-CONTACT. POWER. HERMETICALLY SEALED RELAYS, ACTUATORS

PHILLIPS CONTROL CORPORATION JOLIET, ILLINOIS

SANTA MONICA

your relays
propose problems? Long life, compactness, high

WASHINGTON - WINSTON SALEM • CLEVELAND

famous DM series

standard UG series

ELECTRONIC DESIGN • March 1, 1957

The Type 57 power relay meets the ap
plicable parts of MIL-R-5757C, MIL-R- 
25018, MIL-R-6106B and MS-25024. It has 
4pdt contacts rated at 10 amp de resistive 
load. Its temperature range is from —65 to 
4-125 C, and operation vibration rating is 
10 g at 10 to 500 cy per min. Operating 
shock is 25 g.

Phillips Control Corp., Dept. ED, Joliet.

erence MÜ-C-3098B Types CR-37/U, CR. 
38/U, CR-42/U and CR-50/U.

Bulova Watch Co., Inc., Dept. ED, Elec
tronics Div., 40-06 62nd St., Woodsid 77 
N.Y.
Radio Engineering Show, Booth 3930

△ Shock Mounted Crystal 
16 Kc to 350 Kc

These crystals have a frequency range of 
16 kc through 350 kc, with lower frequen
cies possible in holders of different config
uration. They have w ithstood shock tests of 
100 g. Vibration per Mil-T-5422, Mil-E- 
5272 and Mil-E-5400 met with this unit 
without adverse results.

Storage temperatures over a range of —65 
to -f-135 C can be coupled with an opera
tion temperature range of —55 to ¿-100 C. 
Excursions of frequency as low as ±0.015 
per cent are available over this range. Ref-

AN ALLIED PAPER CORPORATION SUBSIDIARY 

SALES OFFICES: new YORK - Philadelphia ■ boston - san Francisco - o

quiremrnts for your electronic control, communicu
tion or data handling application? Then, the multi
contact telephone Type 8 relay is for you. To assure 
performance while retaining precision adjustment. 
Type 8 is fitted with a heavy duty bronze armature 
hearing. Standard twin contact springs insure maxi
mum reliability with minimum contact resistance. 
Versatile, too, this relay is available with many vari
ations in coils, contact assemblies, contact rating, ad
justments, terminal arrangements and mountings — 
each combination for a specific application. Single 
or double-wound coils, for almost any voltage or 
current operation, may» be equipped with slugs or 
sleeves for time delay on pick-up or drop-out.

Whatever your specifications, whatever vour ap
plication—get in touch with the reliable “man from 
PHILLIPS.” Write, wire or phone the Phillips office 
nearest you.

A Power 
Relay

For Aircraft

DAGE ELECTRIC CO., INC.
67 N. Second St., Beech Grove, Indiana

CIRCLE 242 ON READER-SERVICE CARD 
< CIRCLE 241 ON READER-SERVICE CARD

COIL CHARACTERISTICS: 
Operating Voltage: up to 300 volt« DC

Resistance up to 21,000 ohms. 
Single or double wound

Operating Current: 0.002 Amps., minimum 
Operating Time: 0.060 Sec» , maximum 

0.002 Sec»., minimum

CONTACT ASSEMBLY:
All forms A thru £ 

Single or double pileup
• *24 Twin Palladium contacts, standard 

Other contacts available

MOUNTING:
Iwo No. 6-32 Tapped holes, standard

VARIATIONS:
Plug-uimounting and terminals 

Printed circuit terminals 
Taper tab terminals 

Metal enclosures 

Hermetically sealed



A TACAN Test Set 

For In-Plane Testing

This test set may be used with either 
military airborne TACAN (AN/ARN-21) or 
the new commercial version of airborne 
TACAN. The test set, designated as Type 
FTR 3156, provides testing of frequency, 
sensitivity, power output, range, bearing, 
and identity tone.

It weighs 17 lbs and measures 9 x 7 x 
11-1/2 in. It has a handle for carrying and 
operates from standard aircraft power out
let (115 v 60 to 1000 cps, ac). No direct 
connection to the aircraft is needed. The 
unit is rainproof.

Federal Telephone and Radio Co., Dept.

ED, 100 Kingsland Rd., Clifton, N.J. 
Radio Engineering Show, Booth 2510-2625.

CIRCLE 245 ON READER-SERVICE CARD

A Fork Unit
For High Vibration Applications

The sensitivity to external vibrations of 
this unit is reduced at least one order of 
magnitude through a vibration range of 2 
to 2000 cps. No shock mounts are used. 
Inherent stability is 0.001 per cent at ±5 C 
or 0.00001 per cent with oven. Fork fre
quencies from 1000 to 4000 cps are avail
able.

Times Facsimile Corp., Dept. ED, 540 W. 
58th St., New York 19, N.Y.
Radio Engineering Show, Booth 1824.

CIRCLE 246 ON READER-SERVICE CARD I'm THE T&S customer

A new sealed, 
shaft-driven precision 

AC voltage divider 
for accurate positioning 

and calibration.

and I'm glad"

Gertsch Rotary RatioTran*

Why am I glad I’m the Thomas & Skinner customer? 
Because T&S gives me service... it’s as simple as that. 
Big orders, little orders or very special orders — I know 
I can depend upon T&S for all my magnetic material 
needs... whether for permanent magnets, wound 
cores, laminations or silicon iron magnetic tapes.

100-turn or 1000-turn 
models available, both in 
anodized aluminum cases, 

sealed against dirt and 
moisture. Ratio is 

controlled by a single 
ball-bearing mounted shaft. 

An internal mechanical 
counter provides easy 

readout. Printed silver 
switches assure long life 

and reliability.

• High accuracy... as good as 
.005% linearity

• High resolution... as good as .0005%

• Low phase shift...less than 1'

• High input impedance... approx. 50 henrys 
(200 henrys in 1000-turn model)

• Continuous transient-free output
«TRADEMARK

FOR COMPLETE DATA SHEET. CONTACT YOUR NEAREST 

GERTSCH ENGINEERING REPRESENTATIVE. OR

Of course Tm not the only customer ... T&S fust makes me feel that way!

SPECIALISTS IN 
MAGNETIC MATERIALS

Permanent Magnets Magnetic Tapes @ 

Laminations and Wound Cores

1157 E. 23rd Street, Indianapolis 7, Indiana

CIKISCH PRODUCTS. INC. 11846 MISSISSIPPI AVENUE 

LOS ANGELES 25. CALIFORNIA

CIRCLE 247 ON READER-SERVICE CARD CIRCLE 248 ON READER-SERVICE CARD FOR MORE INFORMATION
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CIRCLE 251 ON READER-SERVICE CARD

A Precision Differentials

Use No Oil

nois

usee

reac

NEW FM
CIRCLE 252 ON READER-SERVICE CARDDEVIATION MONITOR WHY NOT FIND OUT

BEFORE YOU BUY BLINDLY

Frica $720.00 Delivery Immediate

I.R.E. SHOW, BOOTHS 3315-17

1767 GRACE STREET CHICAGO 13, ILL.

CIRCLE 250 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 249 ON READER-SERVICE CARD FOR MORE INFORMATION

The Marconi range of FM taat ¡mtrumants Include*.
• Signal Generator Model 1066/1 10 to 470 Me
• Signal Generator Model 995A/2 1.5 to 220 Me
• Signal Generator Model 913 22 to 176 Me
• Deviation Monitor Model 928 for Telemetering
• Ruggedized Deviation Monitor Model 934 2.5 to 500 Me
• Eddystone Receiver Model 770R 19 to 165 Me
• Eddystone Receiver Model 770U 150 to 500 Me

Model 
791C

Frequency Range ... 
Mod. Freq. Rango . 
Deviation Rangos 
Accuracy ...................  
Harmonic Distortion 
Tubes ........................

All parts of the Models V10, VU, and 
V12 are stainless steel except the aluminum 
spider gear. The units are black anodized. 
Lost motion between any two end gears is 
not more than 30 min of arc. They feature 
a removable clamp ring for assembling end 
gears, and have 1/8, 3/16 and 1/4 in. shafts 
—72, 64 and 48 pitch.

PIC Design Corp, Dept. ED, 477 Atlan
tic Ave, E. Rockaway, N.Y.
Radio Engineering Show, Booth 3057.

Brief Specification
................. 4 to 540 Me
................. 50 cps to 35 kc
................. 0 to ±5, ±25, ±75, ±125 kc
................. 3%, crystal standardized
................. Less than 0.2%
................. 6AK5, 6C4, 6CD6, 5718. 6AL5, OB2, 5Z4G

other Croname product* - 53 year* of leadership 
Nameplates, dials, panels, escutcheons, mechanisms, 
light assemblies, masks, bezels, cabinets, control 
panels; decorated glass, CroRoto embossed

MARCONI instruments
44 NEW STREET • NEW YORK 4, N. Y.

Operating from a plate supply of 150 v 
de at 7.5 ma from 0 to 100 kc, these decade 
counting units have direct read-out in deci
mal numerals, a counting rate of 100,000 
pps, a pulse pair resolution of 5 usee. They 
require a negative pulse of 35 to 75 v peak 
with a rise time of 0.8 usee and a duration 
of 2 |xsec. The Model 100LA (pulse) output 
characteristics are a negative pulse, ap
proximately 50 v peak, the Model 100LB 
(analog), a staircase and negative pulse of 
approximately 50 v peak, and the Model 
100LC (binary) a 4-line 1-2-2-4 binary 
coded and pulse of approximately 50 v 
peak. These units are of modular plug-in 
construction and weigh 14 oz, with dimen
sions of 1-3/8 x 5-1/2 x 5-1/2 in, utilizing 
4 type 5963 tubes.

Computer-Measurements Corp, )ept 
ED, 5528 Vineland Ave, No. Hollywood 
Calif.
Radio Engineering Show, Booth 1620 1622

Remember the benefits promised by Circuitry . . . 
savings In time, effort, and costs in your production. 
You will get them If your circuits are produced by 
economical mass production techniques. If they are 
uniform in quality. If they are delivered on schedule.

It makes sense to pick a supplier who promises 
these and more. CRONAME DOES. Mass pro
duction has tripled our production In one year. Our 
circuits are covered under Underwriters’ Laboratories 
Recognition program for UL listed items. Specify 
CRONAME "printed circuitry processing” for your 
circuits.

CRONAME
INCORPORATED

WIDER modulation frequency range is a feature of Marconi 
Deviation Monitor Model 79IC, 50 cps to 35 kc.

HIGHER carrier frequencies are covered, 4 to 540 Me In 
6 ranges.

LONGER life is not claimed. No Marconi Deviation Monitor 
has yet worn out.

LOWER price, yet still Marconi precision.



wherever

HIGH OPERATING TEMPERATURES

are a matter of fact

CIRCLE 253 ON READER-SERVICE CARD CIRCLE 254 ON READER-SERVICE CARD

ontinental
WIRE CORPORATION

CIRCLE 255 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 256 ON READER-SERVICE CARD FOR MORE INFORMATION

119

Then it’s time to face the facts. Just any insulated wire or 
cable won’t meet the test. But you can be sure that there’s 
a Continental heat-resistant wire or cable that will. And when 
you meet high operating temperatures combined with mois
ture and corrosive vapor problems, the fact of the matter is 
ONE Continental wire that offers insulated advantages to 
meet your requirements all ways.

Proven for 36 months 
hundreds of different applications

BOOTH ***•
WALLINGFORD, CONNECTICUT • YORK, PENNSYLVANIA

ELEC RONIC DESIGN • March 1, 1957

FACT-FILLED CATALOG
NEW, COMPLETE CATALOG OF CONTINENTAL INSULATED 

WIRE AND CABLE AVAILABLE ON REQUEST. WRITE TODAY.

The Model PA-2A provides amplification 
and control for the measurement and oscil
loscope display of statis and dynamic strain. 
Sensitivity is provided by combining a 400 
cy chopper and amplifier, with a resulting 
noise level of approximately 3 pv. Amplifier 
frequency response is flat from 5 cps to 50 
kc. Any resistive type strain gage may be 
used. Two strain measuring ranges of 
±5,000 and ±10,000 microinches per in. 
read directly on a 10 turn dial permit peak 
to peak measurements of dynamic strain. 
This analyzer operates on ac.

Polyphase Instrument Co., Dept. ED, 
Bridgeport, Pa.
Radio Engineering Show, Booth 2235.

A Strain Analyzer 

Static and Dynamic

ELECTRONIC INSTRUMENT INSULATED WIRE

600-3000 volt service. Sizes: 32 AWG to 6 AWG inclusive. 
CONSTRUCTION; stranded tinned copper, polyvinyl insulation 
with or without nylon jacket. Maximum operating tempera
ture: 100°C.
CONFORMS TO: MIL-W-16878B
COLOR CODED: 1, 2, or 3 spiral stripes over polyvinyl 
insulation.

1312 N. Halsted St., Chicago 22, III 
Canadian Rep.: Atlas Radio Corp., Lti 

50 Wingold Ave., Toronto, Canada

A 60-cycle two phase servo with excep
tionally high torque for its size and weight 
is now available. Coded Type 15-5156-03, 
it is a size 15 servo, weighing 7.6 oz, but 
delivering 1.45 in.-oz, minimum stall 
torque. Phase 1 is 115 v and phase 2 
115/57.5 v. The unit comes housed in stain
less steel. It can be built to conform to 
MIL-E-5272A. Speed is 3200 rpm at no 
load; at stall, current is 0.06 amp per phase 
and power 6.1 w per phase.

John Oster Mfg. Co., Avionic Div., Dept. 
ED, Racine, Wis.
Radio Engineering Show, Booth 2129.

b

NEED A 
Multi-Swi

bank

non-illum
noted push-button designs

Single or mu 
assemblies. 
Illuminated c

Flexible tools make possi 
ble easy adaptation tc 
your requirements.
Functions to meet your 
needs.

Can it be engineered?
How soon can we get delivery?
How much will it cost?
These are points to check with 
Switchcraft—one of the largest 
producers of Multi-Switches.



LOOK TO TOBE FOR PROGRESS

electronic
interference
filters

spa

FTERETTES
6B5 RAMSEY AVE., HILLSIDE S, NEW JERSEY

CIRCLE 257 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 258 ON READER-SERVICE CARD FOR MORE INFORMATION

FUSED SILICA

AND QUARTZ

TOBE FILTERETTES, available in wide 
range of ratings, sizes and mounting 
styles, are engineered to operate 
under the most severe environmental 
conditions.

Computer Measurements Corp., r < pt, 
ED, 5528 Vineland Ave., No. Hollyv )od 
Calif.
Radio Engineering Show, Booth 3501- 503

• ROTOSIL
• OPTOSIL
• HOMOSIL
• ULTRASIL

lems in securing the precise laboratory or industrial equip
ment required for your production.

Standard apparatus, crucibles, trays, cylindrical contain-
ers in a complete range of sizes and tubing (up to 25" 
diam.) are available for early delivery. Amersil engineers 
are available to assist in developing special equipment to 
individual requirements, Your inquiry is invited. it . ★

CENTER FOR HIGH-PURITY
The Amersil processes for producing and fabricating fused 
quartz and silicaware of critical purity, simplify your prob-

ÌÌW

ELE

poi 
Al 
bei 
las

A Digital Printer 
For Binary Code

Featuring rapid print-out, parallel entry, 
and up to 12 digit printing, this unit uses 
no stepping switches and can be connected 
to other electronic counting instruments. It 
will print, on standard adding machine 
tape, the total count accumulated by the 
basic instrument during each of its count
ing periods. The recycling rate may be in
creased several hundred per cent. The 
CMC Model 400A Digital Printer has been 
designed to operate from 4-line 1-2-3-4 
binary code.

Specifications include: print-out capacity, 
6 digits (up to 12 digits optional), accuracy, 
and counting period identical to character
istics of counting instrument, display time, 
0.2 sec minimum controlled by counting 
instrument, dimensions: 14 in. width x 8 in. 
height x 10 in. diam.

À SEND FOR FUSED QUARTZ—FUSED SILICA 
DATA FILE

We invite inquiries on specific 
applications. The services of 
our engineers are always avail
able. Write TOBE-DEUTSCHMANN 

Corporation, Norwood, Mass., 
the acknowledged authority on 
electronic interference — manu
facturers of “filterettes”

Guaranteed attenuation char
acteristics—under full-load op
erating conditions.

Miniaturization with maximum 
quality.

Tobe Exclusives ;

Feed-thru capacitor construc
tion in filterettes.

TOBE brings unequalled experience to 
the solving of your filtering prob
lems. TOBE’s advanced design
techniques, and the technical data 
accumulated by tobe filter special
ists over the years, meet your prob
lems with solutions that are quicker, 
more efficient, and more reliable. For 
all your filtering needs, look to TOBE 
Deutsch MANN, the oldest name in 
interference filters.

A Push-On Connectors

Subminiature

These push-on connectors are made in 
the following types: straight plug, angle 
plug, straight jack, and three types of panel 
jacks; 1/4 in. double D hole, 5/16 in, 
double D hole and 5/16 in. keyed hole. 
They are available in miniature and sub
miniature sizes up through 1/4 in. maxi
mum O.D. The outside dimensions of each 
unit remain constant regardless of cable 
size used. Three types of receptacles are 
available for the above plug and a feed- 
through adapter.

Automatic Metal Products Corp., Dept. 
ED, 315 Berry St., Brooklyn 11, N.Y. 
Radio Engineering Show, Booth 4426.
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COMPANY, INC. j
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RG-52/U

with DIT-MCO model
200 Circuit Analyzer.

Teinco Aircraftcraft. Inc.

5 x 6 x 9 in. and can withstand shock ac-

20 channels.

Price»-
Universal Power

ENGINEERS
DIT-MCO needs executive calibre

aircraft and missile industries.
Write todayl

US AT THE IRE SHOW
BOOTHS #2608-09-1V

modifications. Here's how the new DIT-MCO

cables.

Electronics Division

For Guided Missiles

195.
195
195
195.
195.SPECIFICATIONS

Se rvut feriivair
Con-

Partial List of DIT-MCO Users
Ben-

Fairchild Aircraft
Division

New Model 850

SECTION

Write;

Dept. ED-3, 14 Maple Avenue, Pino Brook, N. J. CAIdwell 6-4000

/\ Tiny Test Point Jack A Recording Oscillograph
Bulldog Grip

Designated Type SKT-10, this tiny test
point jack has exceptional holding power. 
A four-leaf floating contact of heat-treated

from

MULTIPLIER

another startling new
development in automatic
electrical system testing!

in

ie! 
in. 
ile.
ib-

ich 
ble
are
ed-

beryllium-copper provides maximum and
lasting spring power. The metal insert is
gold-over-silver plated. Insulation is Teflon.
The jack meets MIL spec requirements.
This SKT-10 test point jack is press-fitted
into a chassis hole with a simple insertion
tool, needing neither hardware nor sealing.
It mounts even into thin aluminum stock.
eliminating insulating panels, and is avail-
able in eight RETMA colors.

Sealectro Corp., Dept. ED, 610 Fayette
Ave., Mamaroneck, N.Y.

Radio Engineering Show, Booth 3714.

featuring

Weighing 15 lbs, the Model 561 measures

celerations over 1500 g. It is designed to
operate in an ambient of —65 to -4-160 F
and at altitudes from 0 to 70,000 ft. Paper
speeds are 1/2 to 80 in./sec. The magazine
will hold 95 ft of DuPont Lino-Writ No. 4.
This recording oscillograph handles up to

Midwestern Instruments, Dept. ED, P.O.
Box 7186, Tulsa, Okla.

Radio Engineering Show, Booth 3103.

Microwave

Mega-Nodes

Calibrated Noise Sources at Microwave Frequencies

Designed for the measurement of noise figure, receiver gain, and to 
calibrate standard signal sources in radar and other system», the Kay 
Microwave Mega-Nodes are available with either argon or fluorescent 
tubes. Argon tubes cover the ranges from 1200-1400 me and 2600 to 
26,000 me; fluorescent tubes from 1120-12,400 me.

Noise Output, all sizeti Fluorescent, 15 8 db ±0.25 db; argon, 15.28 
db ±0.1 db.

Temperature Correction Factor; Fluorescent,—0.05 db per degree C 
above 32 degrees C. Argon—no temp, coefficient

Power Supply: Input approx. 65 watts, 117 V (±10%), 50-60 cps ac. 
For Complete Information Regarding These, and Other Kay Instruments,

KAY ELECTRIC COMPANY

ELECTRONIC DESIGN • March 1, 1957

Supply $ioo.
RG-69/U $400.
RG-48/U
RG-49/U
RG-50/U
RG-51 /U

•One power supply and 
any 3 of the following 

RG-48/U,waveguides;
RG-49/U, RG-50/U, RG-
51/U, RG-52/U, PRICE 
$600. Additions of any 
of the above waveguides
to the set of 3. $167.

plugboard

programming
new |umper-wire system
simplifies test make-up
and maintenance testing

Model 850 multiplier
section mobile unit

Now! Test Modified Wiring Systems
Withoot Altering Adapter Cables!

Now! In one operation at his desk,
planner can design circuitry, layout
matrix chart and jumper plugboard
to conform to test sequence

Nowl Thorough, periodic mainten-
onco tests con be mode quickly
and economically throughout the
life of any airplane or missile.

Du modified and improved electrical sys
tems throw your testing section into a tailspin?
Normally, it means existing test machinery (or
the adapter cables, if DIT-MCO equipment is
used) must be changed to conform to the circuit

plugboard system has solved that problem.
Circuitry can now be connected to the tester

by the most convenient point-to-point method.
Connecting wires (adapter cables) do not have
to conform to any pattern. The testing sequence
is programmed, quickly and easily, on the
portable plugboards. Any subsequent circuit
modifications are also handled on the plug*
boards ... without changing existing adapter

This is just one advantage offered by this
new development. Write for full details on how
DIT-MCO can help solve all your test problems.

Write today for complete information

sales and design engineers right
nowl Excellent opportunity with
respected organization on tho
movt. Work with key men in

DIT-MCO, INC

Box 03-20, 911 Broadway
Kansas City, Missouri

Bell Aircraft Corporation. Texas Div.
dix Aviation Corporation, Sidney, New York

Boeing Airplane Company, Seattle, Wash-
ington and Wichita, Kansas • American Bosch
Arma Corporation
pany, Tulsa, Oklahoma

Douglas Aircraft Com-

Goodyear Aircraft Corporation
Martin, Baltimore e Naval Ordnance Labora-
tory. White Oaks, Maryland

Corporation

anisms, Inc.

Motorola, Inc.
Northrop Air-

Tran» World Airlines
Chance Vought Aircraft

Radio Corporation of America
Pacific Mercury Television Mfg. Corp.



MEW ... COMPACT .. •

For high loads at minimum deflection
The Energy Cartridge* fills the need for a spring with con
stant load deflection characteristics acting in compression. 
It is a one-piece unit of preassembled Belleville washers 
. . . stacked in varying sequence according to load and 
space requirement. For complete information about this 
versatile spring write for booklet "Energy Cartridge."

•R»» US.Pat.Off.

Associated 
Spring 

Corporation «70»
General Offices: Bristol, Connecticut © ’•” * ,c-

CIRCLE 265 ON READER-SERVICE CARD FOR MORE INFORMATION

NEW TEFLON SILICONE HERMETIC TERMINAL

components in 
the intermediate

1500 V operating.

‘WCW< + u 1 21

Lundey Series 399 Hermetic Terminals are rugged, 
simply constructed terminals, utilizing Teflon and silicone 
rubber for improved performance. Designed to meet 
MIL-T-27A specifications, they have an operating volt
age of 1500, test voltage of 4000 and current rating of 10 
amps. Assembly needs only simple tooling. Depending 
upon the electrode, assembly is accomplished by clinch
ing in a press with rudimentary jigging, or by drive fit with 
a press. As an added service, Lundey Associates will in
stall terminals in customers’ covers. The hermetic seal is 
completed by soldering the eyelet to the electrode at the 
time internal leads are soldered.

Available in three electrode styles: hollow electrode 
with lug, for minimum clearance; solid electrode with 
single turret; solid electrode with double turret.

Send for Lundey Bulletin #399.

LUNDEY ASSOCIATES
694 Main Street • Waltham 54, Massachusetts

CIRCLE 266 ON READER-SERVICE CARD FOR MORE INFORMATION
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Vacuum Cell

Senses Pressure Changes

By means of a sealed metal bellows, which 
changes pressure on a load cell, a device with no 
moving parts, this vacuum cell senses changes in 
atmospheric pressure. With a power rating of 1 w, 
it operates directly into an ohm meter, or as a 
function of a circuit without amplification. The 
unit has a preloading adjustment, making initial 
resistance values to match a circuit parameter.

The size of the cell is 1/2 in. diameter by 1-1/2 
in. overall, and has a total weight of 22 grains.

Clark Electronic Labs., Dept. ED, Box 165, Palm 
Springs, Calif.

CIRCLE 267 ON READER-SERVICE CARD FOR MORE INFORMATION

A Automatic Tube Tester

Uses Punched Cards

In the Model 123 tube tester pre-selected voltages 
on screen, grid, plate or filament are tabulated on 
an automation card. The 0.22 v rms signal used on 
the grid permits testing of the newer sensitive tube 
types without distortion. A large number of con
trolled voltages are furnished for testing tubes used 
in special-purpose circuits. Cut-off point, zero bias 
current (up to 200 mils) and other specific controlled 
emission or gm tests at designated points can be 
made.

Regulated d-c voltages available from this unit 
are 12 to 160 v plate, and 12 to 160 v screen, with 
combined plate and screen currents up to 100 ma. 
Bias voltage varies from 0.1 to 100 v. Filament 
voltage is 0.1 to 119.9 v ac, and signal is 0.22 v.

The Hickok Electrical Instrument Co., Dept. ED, 
10514 Dupont Ave., Cleveland 8, Ohio.
Radio Engineering Show, Booth 3516-3518.
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NEW-self-lockinq Unbrako 
socket head cap screws

Unbrako Products are sold 

through Industrial Distributors

The Nylok* self
locking feature 'ocks 
these screws sec urely 
in place, seated or 
unseated, wherever 
you stop wrenching!

They won’t work loose. Can be used 
repeatedly. Tough, resilient nylon 
locking pellets permanently installed. 
Successfully withstand temperatures 
ranging from —70 to 250°F. Familiar 
Unbrako knurled heads for sure fin
ger grip and fast assembly—accurate 
hex sockets for positive, nonslip in
ternal wrenching. Heat treated alloy 
steel, controlled fillets, continuous 
grain flow lines, fully formed Class 
3A threads for maximum strength 
and exact fit. Can be used as adjust
ing screws. Pellets act as liquid seals. 
Standard sizes from #6 to 1 in. 
diameter. Also available in plated 
finishes and in stainless steel. Write 
for Bulletin 2193. Unbrako Socket 
Screw Division, Standard Pressed 
Steel Co., Jenkintown 12, Pa.
*TM Peg. U.S. Paf. Off , Th* Nylok Corporation

STANDARD PRESSED STEEL CO.

JENKINTOWN ■ PENNSYLVANIA
CIRCLE 269 ON READER-SERVICE CARD FOR MORE INFORMATION

TRANSISTOR CLIP

Patent Pending

A silver-plated beryllium copper clip for holding B a p< 
G.E. and Texas Instrument oval silicon transistors B jhoi 
under the rugged requirements of aircraft and B "J 
missiles. This clip has been designed by a com- B ® 
pany* that knows these requirements at first hand. B stan 
See this NEW IDEA and many others for holding I tod 
components under conditions of extreme heat, B «su 
shock and vibration. B be^

BOOTH 4235 — 1. R. E. SHOW Beps,
* Manufactured and sold under exclusive license from ■ resi; 
Northrop Aircraft, Inc. B *&ci

ATLAS E-E CORPORATION
47 Prospect Street • Woburn, Massachusetts B or
3757 Wilshire Blvd. • Los Angeles, California B

CIRCLE 270 ON READER-SERVICE CARD FOR MORE INFORMATION
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SERIES R RELAYS

Pat. Pend

123

Write for

complete
information

Provides Clock Pulses

The sidelobes are 24 db down and the VSWR is

and 10 ft are available.

CIRCLE 274 ON READER-SERVICE CARD FOR MORE INFORMATION

M & M line of environmental

formance and economies ol

Illustrates and describes the

mental test units. Write for
it today.BOOTH 1428 AT

ALL ABOUT
ENVIRONMENTAL
TEST EQUIPMENT

euor
EXPERIMENTER'S CHASSIS

7000 Me

TECHNICAL APPLIANCE CORPORATION
SHERBURNE N

transistor leads. Kit. sockets and brackets assemble with self-
tappmg screws.

characteristic which maintains an undeteriorated

CIRCLE 273 ON READER-SERVICE CARD FOR MORE INFORMATION

1350 South Mich loon Avonuo

CIRCLE 275 ON READER-SERVICE CARD FOR MORE INFORMATION

-65° .

3352 SAN FERNANDO ROAD
LOS ANGELES 65. CALIFORNIA

TELEPHONE Clinton 7 8237
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ANTENNAS

Antennas for every need: airborne, teleme
tering, point-to-point, glide path, and dishes 
ranging from 4' to 60'. Design develop
ment and manufacture of antennas is our 
business. Send for technical catalog...

New York IRE Show

T or DRY
USE ‘DIAMOND H

Where the temperature hits 200’C
... or drops to .. where a

ing 
ors 
md 
im- 
nd.

ing 
jat,

dry circuit is downright arid ... or
a power circuit employs 10 amperes (or even 20 amps for a 
short life need) ... your best bet for reliability is a “Diamond 
H” Series R miniature, hermetically sealed, aircraft type relay. 
Their shock and vibration resistance you may take for granted.

Variations on the basic 4 PDT Series R relay perform out
standingly over such a broad area that they are frequently used 
to do many different types of jobs in a given application, with 
resultant savings in spare part inventories. The range of possi- 
He characteristics covers:

Various brackets of vibration resistance from 10 to 2,000 
cPs, coil resistances from 1 to 50,000 ohms, operational shock 
resistances of 30, 40, or over 50 “G”; mechanical shock resist-

to 1,000 “G”, contact capacities from 350 V., D.C., 400 
"A to 10 A., at 30 V., D.C., as well as signal circuits.

ror complete information send for a copy of Bulletin R-250

THE hart manufacturing company
' 10 Bartholomew Avenue, Hartford, Conn.

CIRCLE 272 ON READER-SERVICE CARD FOR MORE INFORMATION
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A Pulse Generator

standardizer Pre-Amplifier Input is incorpo
rated in the Model 100B. The unit generates stand
ard 2.5 v system pulses and 25 v variable amplitude 
pulses of both polarities, with digitized pulse in
terval selection. The new Input Standardizer sec
tion will trigger on any waveform with a positive 
rise time of at least one usee, and ten v amplitude.

The unit is designed to operate as a general pur
pose laboratory generator, or to provide accurately 
timed clock pulses for logic units. Pulse intervals of 
10 to 100 usee in decade one psec steps (plus or 
minus 2 per cent accuracy) are complemented by an 
extended range position to 150 Kc, a doubler for 
low frequency extended range, and push-button 
operation. Output impedance of the variable 25 v 
pulse is 5 kv with pulse width of 1.5 |tsec and rise 
and fall times of .25 usee.

The transformer coupled output stage of the 
standard negative 2.5 v pulse has a constant voltage 

pulse when loaded between 0 and 200 ma. output 
current; or into resistive loads as low as 15 ohms.

A scope synchronizing pulse for a sweep lead of 
.3 usee is also available from this unit.

The unit requires only —10 v and an average 
current range of 20 ma at 100 kc.

Navigation Computer Corp., Dept. ED, 1621
Snyder Ave., Philadelphia 45, Pa.
Radio Engineering Show, Booth 1909.

A Relay Antenna

This relay antenna has 65 to 70 per cent gain 
efficiency over a 5925 to 8100 me frequency range.

1.15 over the band. Parabolic reflectors of 4, 6, 8,

The Gabriel Co., Dept. ED, Electronics Div., 
135 Crescent Rd., Needham Heights 94, Mass.
Radio Engineering Show, Booth 2917-2918.

This 20 page digest of the 

test equipment gives you quick 
facts on the application, per-

Murphy & Miller equipment.

industry's most modern units— 
provides tips on selection and 
use of all types of environ-

& MILLER, INC
Chicago 5, Illinois

Save Set-up Time
On Experimental

Featuring the unique PUSH-IN Terminal that springs snugly 
into the holes of the board to provide quick set up of circuitry.
The serrated edges of the terminal forks firmly grip the leads of 
resistors and capacitors for testing without soldering. Terminal 
has through hole, two side connections and small fork tor

■ VECTOR ELECTRONIC COMPANY

CIRCLE 276 ON READER-SERVICE CARD FOR MORE INFORMATION



7 RINSEEL TEFLON* 
sub-miniature terminals

A Tube Tester 
Universal Type

for

►
 installation IKI

SPEED .
in Hr Seconds

“Cork” into chassis...TEFLON insula
tion holds and seals PERMANENTLY.

* TM Tri-Point

• d
u

po
n

t

consistent

t PERFORMANCE
r 60 cps—30,000 MC

AH TEMPERATURES. .. HIGH- 
HUMIDITY SHOCK conditions. 
Insulated with special “TSI” TEFLON 
developed by Tri-Point.

AVAILABLE in standard sub miniature stand-off, 
feed-thru sizes, fixtures, variety of pin finishes 
...in test or production quantities.

WRITE for Bulletins MT-157-F and MT-157-S.

Q thiphihplastics 

176I.U Willets Rd • Albertson, L I , N.Y. ROslyn 3-5801

PIONEERS in TEFLON Extrusion Plastics MACHINING^

CIRCLE 277 ON READER-SERVICE CARD FOR MORE INFORMATION

VRITE TODA' 
for this catalog 

containing the complete 
LOCKING Terminal line

Shakeproof I erminals combine soldering lug and 
famous Shakeproof Lock Washer in one easy-to- 
handle unit. Assure positive electrical connections. 
Multiple locking teeth anchor terminal to base, prevent 
shifting, penetrate oxidized or painted surface. Plain 
terminals also available. Send for complete information.

SHAKEPROOF
DIVISION OF ILLINOIS TOOL WORKS 

St. Charles Road, Elgin, Illinois

CIRCLE 278 ON READER-SERVICE CARD FOR MORE INFORMATION
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SHAKEPROOF • 
TERMINALS 

incorporating built-in 
lock washers —A

With the Model RMP 400, sixteen different types 
of tube bases are acceptable through as many 
socket adaptors. A patented adaptor to cross rail 
busbar construction insures that any future type of 
tube—irrespective of base or internal connections 
can be tested. There are fourteen meters with an 
accuracy of ±1.5 per cent full scale deflection. 
Meter protection is provided by relay devices. The 
unit uses rotary stacked selector switches.

In addition to testing tubes at rated character
istics complete families of curves can be plotted 
point by point. This applies not only to normal 
static characteristics but also to dynamic mutual 
conductance. Tubes can be tested for inter-electrode 
shorts and vacuum. Leakage can be detected. The 
mechanical structure is extremely rugged. A spe
cially designed tubular carrier on caster wheels pro
vides mounting and mobility. The weight including 
the carrier is four hundred pounds.

J. V. Kane & Co., Dept. ED, 1004 Cloverhill Rd., 
Wynnewood, Pa.
Radio Engineering Show, Booth 3014.
CIRCLE 279 ON READER-SERVICE CARD FOR MORE INFORMATION

△ VTVM

Laboratory Precision

The accuracy of the Model 1800-8 is better than 
±2 per cent on all ac and de voltage ranges, and its 
shielded diode probe is designed for use into the 
uhf range. It has a high input impedance, de 
polarity' switch, illuminated meter scale with mirror 
and knife-edge pointer. All input terminals are in
sulated from the panel.

General Radio Co., Dept. ED, 275 Massachusetts 
Ave., Cambridge 39, Mass.
Radio Engineering Show. Booth 2319, 3302-3306.
CIRCLE 280 ON READER-SERVICE CARD FOR MORE INFORMATION

Fast Service is the big “plus” you get at GEE-LAR—the 
House of Knobs. Hundreds of styles, sizes and types, in
cluding deluxe Gold Inlay Knobs, are stocked . . . quickly 
shipped to you m any quantity. Best of all, your costs are 
always moderate... there’s no charge for tooling or molds

r- • Lot *' Qet th«G®e*L 4»tìver'®s’ °

\ tad'

KNOBS FOR
Television • Home Radios 
Phonographs • Clock Radios 
Auto Radios • Instruments .. 
many others.

GEE-LAR MFG. CO.
Division of G - C Textron Inc. 

400 South Wyman Street • Rockford, Illinois

WRITE today for your big, free illustrated Gee-Lar Catalog 
No obligation!

IMPEDANCE
COMPARATOR

MODEL 
60

PRECISE, 
RELIABLE, 
AND RAPID 
COMPARISON 
OF ELECTRICAL 
COMPONENTS

• Tests Resistors, Condensers, Inductors
• Percentage Deviation From Standard 

Read On Largo Meter
• Rapid Response — No Buttons To Push
• Overall Regulation Assures High 

Accuracy
• No Zero Drift Adjustment Necessary

SPECIFICATIONS: 
Component Test Voltage........ 3 volts at 60 C.P.S. 
Full Scalo Ranges....±1%, ±5%, ±10%, ±20% 
Accuracy.........................................0.1 % on 1 % range
Impedance Rango............................. 5 ohms - 5 megohms
Supply.....................105 -125 volts, 60 C.P.S., 25 watts

Representatives In Principal Cities

INDUSTRIAL TEST EQUIPMENT CO.
55 EAST 11th STREET • NEW YORK 3, N.Y.

CIRCLE 282 ON READER-SERVICE CARD FOR MORE INFORMATION ■ Cl
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Transistorized

CHICAGO 12, ILLINOIS

CIRCLE 287 ON READER-SERVICE CARD FOR MORE INFORMATION

ithout cost 
obligation

A RF Voltmeter
Has 400 ¿tv Sensitivity

A Adjustable DC 
Power Packs

Cat. No. 4532- 
MFR, size 

5*x5'/a"x8" deep 
Range 0/1500°F, 

0/800°C. 
$127.00

1622-C W. WALNUT STREET

Interchangeible Coil AssonMtes
Visit Booths 2502-2504 

I.R.E. Show

*ire resistance. Load relay, 5 amperes S.P.D.T. 
Optional heavy duty relays to 40 A.
Either AUTOMATIC control or LIMIT shutoff. 
An automatic Simplytrol turns heat on and off 
to hold required temperature. Proportioning 
effect can be increased or decreased by 
changing cam on the sensing cycle. With 
shorter cycles, control more nearly approaches 
slight line. A limit Simplytrol locks up when 
the trip point is reached and remains locked 
until reset. Use limit Simplytrols for monitor- 
In9 and safety shutoff or alarm.

crew 265 Main St., Bartlett, III. 
' & OMf(Chicago Suburb)

Cabinet model for wall mounting or portable shown at top. To the right is 
an MFP Simplytrol for flush mounting in a cabinet or control panel. Several 
other mountings are shown in Catalog 4-A. Send for your copy. Assembly 
Products, Inc., Chesterland 17, Ohio. Phone (Cleveland, O.) HAmilton 
^36. (West Coast: Box XX, Palm Springs, Cal. Phone DHS 4-3133.)

Booth 232 Atomic Expo. Booth 3916 IRE Show

CIRCLE 284 ON READER-SERVICE CARD FOR MORE INFORMATION

The 91B rf voltmeter covers frequencies from 0.2 
to 500 me and is useful up to 1000 me with reduced 
accuracy. The voltage calibration extends from 
0.001 to 3 v, but detection of signal levels as low as 
400 |iv is possible.

Two probes are supplied with the meter, one for 
general purpose high impedance work, the other 
a low VSWR 50 ohm probe for monitoring high 
frequency coaxial systems. Each probe contains a 
full wave diode detector with rms response at levels 
below 0.1 v.

Boonton Electronics Corp, Dept. ED, Morris 
Plains, N.J.
Radio Engineering Show, Booth 8121.
CIRCLE 285 ON READER-SERVICE CARD FOR MORE INFORMATION

Contains over 30 different 
samples of the latest developments in set 

screws for you to examine—study—and try out. 
To have the Setko "Jewel Case" sent to you on loan, 

without cost or obligation, simply write your 
name and address in the margin, tear 

out this page and mail to us.

ELECTRONIC DESIGN • March 1, 1957

These new models are designed for either 60 or 
400 cy operation, 105 to 125 v a-c input and are 
available for output ranges of 5 to 10,10 to 20, 20 to 
30. 30 to 40, 40 to 50, 50 to 55 v de in current ratings 
up to 200 ma. These adjustable models are also 
available for 100, 150, 200, and 300 v outputs at 
100 ma ratings. Line regulation is better than 0.5 
per cent; load regulation is better than 0.5 per cent. 
Ripple is less than 0.05 per cent.

Units are potted in transformer type housing but 
transistors are available for sendcing and replace
ment. Voltage variation is made via screwdriver 
adjustment. Size of a typical 60 cy unit is 2-1/2 x 3 
x 4 in. and the 400 cy equivalent is correspondingly 
smaller.

Electronic Research Assoc, Inc, Dept. ED, 67 E. 
Centre St, Nutley 10, N.J.
Radio Engineering Show, Booth 2705.
CIRCLE 286 ON READER-SERVICE CARD FOR MORE INFORMATION

you can obtain the SETKO

JEWEL 
.. CASE

SET SCREW 
L IDEAS

DIMENSIONSlength 3H'. Width 2W. Height 2W. WWOHT-lloi.

Interchangeable Coil Assemblies 
provide innumerable operating variations 
for experimentation -production-field servicing!

No solder connections necessary when changing 
coils. This relay that introduced 25 ampere power 
and interchangeable coil assemblies—the Guardian 
Series 2100-U Power Relay—has become the stand
ard unit of control for a host of heavy duty ap
plications, in less than six months. Standard unit 
has D.P.D.T. contacts rated at 25 amperes con
tinuous duty A.C, with 75% power factor. Coil 
voltages available, 6 to 230 volts A.C, 6 to 220 
volts D.C. Operating power requirement is 9.5 VA, 
coil drain approximately .080 amperes at 115 V, 60 
cycles. Built to meet U/L specifications.

• • The Standard Unit of Control for:

9 HEATERS • MOTORS 
ELEVATORS • WELDING

TRAFFIC SIGNALS • AUTOMATION
Arrange for delivery of a production sample. Write for bulletin PR.

SIMPLYTROL AUTOMATIC PYROMETERS 
For Control of Temperature

9
10 standard 
ranges from 
—200° to 
4-3000 F.

Accuracy 2% 
(limit of cali
bration error).

Sensitivity 
4 ohms per 
millivolt.

35, size 10" x 6” x 7". 
Range 0/1000° F,0/500°C. $135.00

Thermocouple-type automatic pyrometer for controlling tem
perature in furnaces or ovens and manufacturing processes. Leads 
between Simplytrol and its thermocouple sensing element may be 
up to 100 feet or more depending on temperature range and lead
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MULTISCOPES MEET THE PROBLEM
By use of Tinker & Rasor Multiscopes it is now possible to 
rack mount oscilloscope indicating units more compactly 
than heretofore. Rack mounting achieves neatness, efficiency 
and greater convenience with oscilloscope tubes grouped for 
instant observation of trace variations. You may order Multi
scope indicating units (without sweep wave forms) in 1, 
2 or 4 tube multiples compactly mounted in a standard 
19-inch rack panel fully supported from the panel face. If 
you would like further information on Multiscopes and 
applications — Write for data sheets to —

Makers of electronic totting apparatus,indicating and 

signal rocording oquipmont for fiold and laboratory

TINKER S RASOR
417 AGOSTINO RD.,P.O. BOX 281, SAN GABRIEL. CALIF. 

Telephone: ATIantlc 7-7942

CIRCLE 238 ON READER-SERVICE CARD FOR MORE INFORMATION

'MICRO
MINIATURE 
CHOKE
• Smallest Ferrite-core choke 

in the world!
• Inductance up to 5 milli

henries

‘MINI-CHOKE

Si/W!
• Inductance up to 10 milli

henries
• Higher Q . , . lower D-C 

resistance
• Superior to conventional 

RF chokes
•Now available encapsulated

EARPHONESPRINTED 
CIRCUIT 
variable and fixed 

Inductances

SEE US
AT THE 
I.R.E.
SHOW 

BOOTH 
1112

LOW 
COST

. . . for the 
manufacturer

W For kits, Geiger counters, I
tape recorders . . . ANY ap- I 

H plication where low cost
earphones are required. f\ 

Write Dept. E for full line catalog.

successor to Grayburne

Radford PI Yonkers NY

A Digital Comparator
Provides Servo Control

This digital comparator is designed for use in 
digital servo control systems. In conjunction with a 
13-bit or 19-bit shaft position to the digital con
verter, the digital comparator can provide digital 
control through conventional servo amplifiers and 
motors. A 19-bit comparator allows control to one 
part in 524,288.

No relays or tubes are used. A built-in preampli
fier provides adjustable gain up to 5 v maximum at 
1000 ohms output impedance. The comparator has 
zero dead time. Voltage requirements are —40, 
—20 and —1-20 v de and 115 v at carrier frequency.

Norden-Ketay Corp., Dept. ED, Commerce Rd., 
Stamford, Conn.
Radio Engineering Show, Booth 2401-2403.
CIRCLE 290 ON READER-SERVICE CARD FOR MORE INFORMATION

A Data Counters

Visual and Electrical Readout

Electrically or mechanically driven and provided 
with manual or electric reset, these counters show 
accumulated totals and automatically create specific 
control circuit contact closures for each number dis
played. The electrically operated counter with elec
trical reset is illustrated. These instruments, with 
their five figure capacity, each provide 100,000 cir
cuit arrangements. The counters are compatible 
with standard data processing equipment.

Veeder-Root, Inc., Dept. ED, Hartford 2, Conn. 
Radio Engineering Show, Booth 1523.
CIRCLE 291 ON READER-SERVICE CARD FOR MORE INFORMATION

TELL YOUR
PERSONNEL MANAGER

ABOUT 
ELECTRONIC DESIGN’S 
“CAREER SECTION’’

If your company is

skilled electronic de
sign, development or 
research engineers, 
tell your Personnel 
Manager about ELEC- 
TRONIC DESIGN. 
Here is a concentrated 
audience of 25,000 en
gineers ready to read 
about the advantages 
offered by your plant.

Remember, more than 
5,500 ELECTRONIC 
DESIGN readers in
quire every issue— 
many of them will be 
interested in your op
portunities.

You can reach them 
in ELECTRONIC DE
SIGN’S “Career’s Sec
tion/' page 200 this 
issue.

CIRCLE 289 ON READER-SERVICE CARD FOR MORE INFORMATION
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HOWARD 
MODEL 9200 
INDUCTION 
MOTOR

Unusual Power in A Small Frame Size

HOWARD MODEL 9200 
1/300 to 1/30 h.p.
Permanent Split Capac
itor, Single Phase, 
50/60 Cycle Induction, 
Torque, Synchronous 
Type—Also available in 
two or three phase , 
designs.

STANDARD RAD MOUNTING

■"/j.

L----- “I % I-
-h* «-H0US

2 Vy

Now available from Howard Industries, Inc. is an exclusive 
Miniaturized Induction motor with all the features of an 
ultra modern power motor for use in tape recorders, com
munication equipment, office machines, turn table, movie 
projectors, air craft, instruments, electronic devices and 
many more applications.

Howard’s Model 9200 has been rated by experienced en
gineers as the finest small induction motor on the market. 
Performance ratings of these motors are outstanding, com
parable to those of considerably larger frame sizes. For 
complete details, engineering drawings and samples, write, 
wire or phone HOWARD today.

HOWARD
Other Howard motors: UNIVERSAL & D.C.
1 /200 to % h.p. . SHADED POLE
1 /2000 to % h.p. . INDUCTION 1 /1400 
to % h.p. • SERVO MOTORS .
GEAR MOTORS • BLOWERS

HOWARD INDUSTRIES, INC. 1725 st.t. «»>„.
Divisions. Electric Motor Corporation—Cyclohm Motor Corporation—Racine Electric Products

CIRCLE 294 ON READER-SERVICE CARD FOR MORE INFORMATION

A Single Turn 
Potentiometer

For Precision 
Applications

The resistance element and terminal leads of this 
potentiometer are moulded into a single unit. Units 
may be ganged and each cup may be individually 
phased in the field. All models have ball-bearing 

mounted shafts.
The 910 Series Micropot has a power rating of 5 

w at 40 C, and a resistance range of 50 to 10,000 
ohms, (50,000 ohms, special), standard tolerance 
±5 per cent. Standard linearity accuracy is ±0.5 
per cent independent. Starting torque is 0.5 inch
ounce per section. Continuous mechanical rotation, 
340 or less electrical rotation. Net weight is 4 oz 
per single unit, with 1 oz added for each additional 
unit. The length of a single unit is 1-3/64 in., width, 
1-7/8 in.; the shaft is 5/8 in. long with special 

lengths available.
George W. Borg Corp., Borg Equipment Div., 

Dept. ED, Jamesville, Wise.
Radio Engineering Show Booth 3840-3842.
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Designers—Engineers: 

AD VAC 
TERMINALS

win solve your 
toughest hermetic seal 
problem with a wide 
margin of safety!

SHORT . . .
in size

LONG...
in performance

NEW SODECO Type TCeBZ 
Electric Impulse Counters

△ Pulse Packages

High Power or Trigger

OUTSTANDING 
DESIGN 
ADVANTAGES 
INCLUDE -

The latest in the SODECO line, these new electric 
impulse counters offer designers a wonderful oppor
tunity to squeeze a high-performance impulse 
counter into a very limited space.

Look at these features:
• AC or DC Models
• Counters measure as little as 1-3/8" wide x 

2-1/16" high x 1-3/4" deep (designed for 
flush mounting)

• 4 or 5 digit models available
• Fast—can count up to 25 impulses/sec.
• Low power demand—as low as 1 W DC at 10 

impulses to 6.5 W AC max. at top speed
• Instantaneous mechanical push-button reset

You'll want more information on these unique 
counters. Write to—

LANDIS & GYR, INC.
45 West 45th Street, New York 36, N. Y.

The High power pulse package is built around 
the charging choke, pulse-forming network and 
pulse transformer of the line-type modulator, and is 
designed to provide an optimum required pulse 
shape.

The trigger-Jmlse package is designed to generate 
pulses of the required power and impedance to 
trigger any high-power hydrogen thyratron tube.

Filtron Co., Inc., Dept. ED, Flushing, L.I., N.Y.
Radio Engineering Show, Booth 2812.
CIRCLE 297 ON READER-SERVICE CARD FOR MORE INFORMATION

► Immunity to
Thermal Shock

► High Mechanical 
Strength

► Maximum Voltage 
65,000 V.

► Adaptable for 
Brazing, Welding 
or Soft-soldering

CIRCLE 295 ON READER-SERVICE CARD FOR MORE INFORMATION
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Specify ADVAC 
for temperatures to 
14OO°F. pressures 
to 2000 P. 8.1.
ADVAC Hermetic Seals are 
produced under an exclusive 
process that provides a superior 
seal capable of withstanding 
gruelling environmental condi
tions. Advac terminals feature 
a metallized high grade alu
mina construction that 
provides a super-strength seal. 
Performance-proven in critical, 
commercial and military appli- 
cations, ADVAC seals are 
available in standard types or 
custom designs for special re
quirements.

NEW BULLETIN — contains 
complete information on the 
ADVAC line. Address inquiries 
to Dept. DN.

ADVAC TERMINALS ARE PRODUCTS OF -
See us 
at the 

IJLE. Shawl 
Booth 
1119

VACUUM
PRODUCTS • INC

430 FAIRFIELD AVENUE, STAMFORD, CONN.
Telephones DAvls 4-2148

DIVISION OF GENERAL CERAMICS CORPORATION
CIRCLE 298 ON READER-SERVICE CARD FOR MORE INFORMATION
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new designs on the board? GRC

CIRCLE 301 ON READER-SERVICE CARD FOR MORE INFORMATION

PLASTIC CLAMPS

20 SIZES

AU SIZES, SHAPES and MATERIAL Hl

u
p

n

Junior

Ovens

GRIES REPRODUCER CORP

03

erances 
And, 
are 
costs

cavity 
flexible
answer

►1 
ft
o 
0 
3 
5 
ft 
0

and ready 
high - speed, 
operation!

NEW ENGLAND
OVEN & FURNACE COMPANY

Ü 
ft 
C 
r+ 
01 
O
S'

*0 
c 
03 
tr

I

c

Alt 4 models have baked hammertone gray finish with an inside 
lining of Armco aluminized sheet steel.

STANDARD EQUIPMENT! Bottom drip pan, 2" above oven floor, 
interlocking switches for fan and heating element prevents heat 
element being turned on unless fan is running; pilot light for oven, 
pilot light for heating element.

SPECIAL EQUIPMENT: Temperature control

Ideal for:
Baking 
Drying 
Curing 
Processing 
Heat Treating 
Product Control 
Sample Testing

Junior Sixod: 24“ x 24“ x 34“ 
Temp, renne 10OO F.

4 Models to choose from 
at Booth #4133 IJt.f. Show

ALM A COMPLETE LINE 8F HEAVY DUTY. CUS- _ TDM BUILT INDUSTRIAL DVENS AND DRIERS. W
RsgroseetatlvM Io men nafer ritiri

trimmed 
in one

Cries' unique single 
molding facilities are 
—provide the practical

World*» Foremott Producer of Small Dia Catting» 
40 Second St., New Rochelle. N. Y. NEw Rochelle 3-8600
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C

S

and uniform quality 
because GRC methods 
completely automatic, 
are surprisingly low—

Send prints . „ ,________, ____
today for Bulletin and Samples.

instrumentation and non-standard power 
supply arrangement available.

duced, completely

to countless problems of prod
uct design and improvement. 
No matter how tiny, or how 
intricate, GRC molds nylon 
parts to meet your exact 
specification?, with precise tol-

• Low cost • Easy to operate
• Minimum maintenance

90 day Guarantee on workmanship and materials.

Model
Internal 

dimensions
Temperature 

range
CA 250 22” w by 20" d by 23" h up to 25O°F

CA 550 20” w by 17” d by 22" h 100° to 550°F

CA 650 20” w by 17" d by 22" h 100° to 650°F

CA 1000 18” w by 15" d by 21" h 100’ to 1000°F

A Video Monitors

Have DC Restorer

Designed for closed-circuit TV systems, these 
direct view monitors have eleven tubes and an 
aluminized picture tube. They are available in 14, 
17 and 21 in. screen sizes. Total weight is 55 lbs 
for the 17 in. unit. The model DVM monitors which 
have a d-c restorer circuit have a video response 
within 1 db up to 10 me. The input, either com
posite video or separate sync and video, handles a 
peak to peak voltage range from 0.25 to 5.0. Power 
requirement is 140 w from a standard 105 to 130 v 
60 cy source. The operating temperature range ex
tends from —10 C to 50 C.

Blonder-Tongue Labs. Inc., Dept. ED, 526-536 
No. Ave., Westfield, N.J.

Radio Engineering Show, Booth 1210.

GRC tiny nylon parts are pro

for use,
money • saving

lot quotation; write

TINY MOLDE1 

FARTS 
may be the 
difference 

V between 
“problems” 

", and profits!
GRC MOLDS ALL 

THERMO»' ASTICS 
SWIFTLY, 

DEPENDABLY 
ECONOMICALLY!

Automatic 
Continuous and 

individual Inserts* 
Single Parts!

Quick deliveries on 
quantities of 

25,000 to miilioM.

NO SIZE TOO 
SMALL!

MAXIMUM SIZE 
.03 ox.—1U" long 

LOW MOLD COSTS!

rm
Bl
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INC

ORANGE, CONN

△ Network 

Switching Relay 

Handles High Voltages

• FASTER
• SAFER 
• TOUGH

• SIMPLER 
e MORE SECURE 
e ENDURING

For wires, cables, conduits, tubing, light hose. 
Name the use and Commercial has a damp... 
er will design one. Pioneering “know-how” and 
advanced production methods of CPC offer 
»^matched quality... and at a saving, too! 

Send for sample damps and prices.

A 2S0SW. NORTH AVE. ft CHICAGO, ILL. A

Commercial plastics Lo

The Model BL-148 is a high voltage, hermetically 
sealed, armature type relay. It consists of one set of 
SPST high voltage switch elements and two sets 
of low voltage SPST elements, simultaneously op
erated from a 26.5 v d-c source. The high voltage 
elements are rated to handle 7500 v and 90 peak 
amps, 3.0 amp rms; the low voltage elements are 
designed to handle 1000 v and 1.6 amp de. The 
switching time is less than 0.1 sec. The switch por
tion is immersed in silicone oil during high voltage 
operation.

This unit weighs 3.6 oz and has over-all outline 
dimensions of 3 in. length and 1-1/16 in. diam.

Bomac Laboratories, Inc., Dept. ED, Salem Rd., 
Beverly, Mass.

Radio Engineering Show, Booth 3815-3817.
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connection is blind
<D .......

Blind-man’s buff is no child’s 
play when you’re trying to make 
ur break an electrical connection 
by Braille. Installation men grop
ing in the dark through a tangle 
of wires and gear__ grow old 
and bitter before their time.

Keep your crew young and j 
happy with Deutsch Push-Pull 1 
Connectors. They simply push 
in (on the end of a tube, if nec
essary) to connect, automati- i 
cally lock and seal. Pull back 
(with a lanyard, if it’s remote) 
for instant disconnect. Push- { 
pull, all in a straight line.
Connector-conscious engineers , 
will be interested in our com- 1 
plete line of miniature Push- i 
Pull, standard and AN con
nectors. Their portraits and 
exciting life stories are pre
sented in Bulletin 302. Snail । 
we send you a copy? All we i 
need is your name and address.

5
5

ER

lol 
let

8

The Deutsch Compa y
7000 Avalon Blvd.. Loa Angele* 3, Californ ia

CIRCLE 304 ON READER-SERVICE CARD FOR MORE INFORMATION CIRI

128 ELECTRONIC DESIGN • March 1, 1957 fl



of

>N

ux 
ICS 
LT, 
LT, 
LYl

ilk 
ini 
rtil 
rtil

00 
111
IZE 
ong 

¡TSI

C«CLE 306 ON READER-SERVICE CARD FOR MORE INFORMATION

MANUFACTURING CORP.
16 Rockaway Valley Rd., Boonton, N. J.

Quick, low-cost way to

ring wiring diagrams to life
BRADY PERMA-CODE WIRE MARKERS

» For any wire any temperature, any application.
e Tell which wire goes where—for less than l/8c per lead.
• Self-sticking — go on fast.
o Insure proper installation of your electrical system.
s Reduce down-time for repair or trouble-shooting
e and %" lengths stocked by distributors in 160cities.
• Over 2000 stock markers plus NEMA codes for imme

diate delivery. si

Write for FREE SAMPLES you can use!
■^■|llíilplíll■■^*®, W- Glendale Ave., Milwaukee 9, Wi». 

L-JLLILsJLJIJ Established 1914

IICLE 305 ON READER-SERVICE CARD FOR MORE INFORMATION

Johanson Scanning Capacitor #1741 
features rugged instrument quality
• Capacity variation SLC 7.5 mmf. to 128 
mmf. • Dynamically balanced rotor designed 

to operate at 1800 r.p.m. with no vibrational 
problem • Pink alumina ceramic rods for 

rotor and stator insulation • Split stators — 

no wiping contacts • Rugged metal-frame 

construction — stainless steel ball bearings • 
Silver plated for high Q • Ideal for use in 

sweeping and scanning circuits.

Write for complete information

y
»

A Sine-Cosine Potentiometer 

Two Voltage Outputs

The model C-300, a three-inch enclosed sine- 
cosine function potentiometer, has two separate 
voltage outputs. Independent brush contacts are 
mounted on a common shaft 90 degrees apart to 
produce sine and cosine voltages. Function accura
cies of 1 per cent are standard; function angle is 
360 degrees. Either sleeve or ball bearings can be 
supplied in one piece machined aluminum housings. 
Mounting designs include servo, three hole with 
central pilot, or threaded bushing. Multiple ganged 
units are available with sections in simultaneous or 
other conformity.

Dejur-Amsco Corp., Dept. ED, 45-01 Northern 
Blvd., Long Island City 1, N.Y.
Radio Engineering Show, Booth 3911-3913.
CIRCLE 307 ON READER-SERVICE CARD FOR MORE INFORMATION

A Frequency Meters 

0.1 per cent accuracy

The frequency meter assembly is composed of a 
3 in. D’Arsonval movement and an accessory box, 
both components built to conform to applicable 
military specifications. It can be mounted on con
trol or instrument panels. An accuracy of 0.1 per 
cent of input frequency is provided at a constant 
ambient temperature, with input voltages of 120 v 
±35 per cent.

All PFM models are available with temperature 
control to operate in ambient temperatures of 
—55 C to 4-55 C. The dimensions of the accessory 
box for a 400 cycle unit are approximately 1-1/2 
in. x 2 in. x 3 in. Power consumption is 1 w with 
intermittent values of 20 w in temperature con
trolled models.

American Machine & Foundry Co., Dept ED, 
1101 No. Royal St, Alexandria, Va.
Radio Engineering Show, Booth 1506-1508.
CIRCLE 308 ON READER-SERVICE CARD FOR MORE INFORMATION

HERMASEAL Specialists in 
Glass-to-Metal Seals!

—Hermaseal---------------------------

CALL US ON STANDARD 
AND SPECIAL TERMINALS.

Harmasaol OCTAL Plug.

Hannasaal NOVAL Header 
and Bracket Assembly.

Hermaseal----------------------------

... A successful pioneer since 
1943 in glass-to-metal seals, com
pression (cold rolled steel) and 
matched (Kovar), to meet your 
needs.

■Herm a seal--------------------------------

. . . with its expert engineering 
staff and the latest in production 
equipment is ready to serve you.

Hermaseal 10M Volt TERMINAL.

For further information, 
phone 2-3773 or write.

irmasech THE HERMASEAL COMPANY, INC. 
1010 N. Main, Elkhart, Indiana

CIRCLE 309 ON READER-SERVICE CARD FOR MORE INFORMATION

Terminal Connecting Strips
For Faster, Better II ¡ring 

Oj Multiple Connections 
To Terminal Blocks

Showing No. 650 Strip 
connected (but not wired) 
to our No. 600 Terminal Block

Mede of laminated phenone: 
Black XP and Natural XXXP 
Lugs ere of .031 thick brass. 

Hot-tinned for easy soldoring.

Here is a practical device to simplify wiring work and to 
assure correct connections. Cable is attached at either end 
of strip with clamp. Each wire is soldered to terminal lug 
at raised nib. Pointed ends are clamped over insulation, 
holding wire fast Work can be done at bench, or anywhere. 
Connect to matching terminal block by sliding spade-type 
lugs under binder screws and tightening. Lugs are double 
eyeletted and fit snugly between high barriers, so cannot 
shift. Upturned ends of lugs act as extra ‘lock’. Supplied 
flat, or with 90° angle (A), with cable mounting hole at 
left (L) or right (R) of strip.

For further Information 
contact our Engineering Department

REQUEST 
CATALOG

KUKA EH I ( MH. CO.. tn<
633-643 SOUTH FULTON AVENUE * MOUNT VERNON, N. Y

Monu/oc/ureM o/ Electrical W.ring Dwicci

Sm Oar Exhibit, 2nd Haar, 1.24. Booth No. 2901 

CIRCLE 113 ON READER-SERVICE CARD FOR MORE INFORMATION
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HIGHER EFFICIENCY H-F POWER TRANSFORMERS
THIS IS A TYPICAL FfRROXCUBf 

MAONfTIC CORI DtSION

Smaller, lighter and less costly H-F 
power transformers of outstanding 
efficiency are being designed 
around Ferroxcube magnetic 
cores. The unique advantages of 
Ferroxcube are particularly 
marked in transformers required 
to handle up to 2 kilowatts of pow
er in the frequency range from 2 
kilocycles to 2 megacycles.

Ferroxcube-cored transformers 
are being used successfully in ap-

plications as diverse as ultrasonic 
power generators and rectifier 
power packs operating from an air
craft’s normal a-c supply. In the 
latter application, the low leakage 
field of Ferroxcube eliminates the 
need for external shielding — for 
further reduction in transformer 
size and weight.

Ferroxcube cores are designed 
and produced to specifications. Our 
engineering department offers a 
complete, prompt service to assist 
in the design of Ferroxcube cores 
for specific applications. Your in
quiry will receive immediate 
attention. * * * * *

FERROXCUBE CORPORATION OF AMERICA
• A Joint Affiliate of Sprague Electric Co. and Philips Industries, Managed by Sprague * 

★ 347 BRIDGE STREET • SAUGERTIES, NEW YORK ★

CIRCLE 310 ON READER-SERVICE CARD FOR MORE INFORMATION

A Printed Circuit 
Laminate

Withstands Solvents

A new, low cost, paper-based laminate, Textolite 
11572, is a printed-circuit laminate capable of with
standing common degreasing solvents. Exposure to 

trichloroethylene vapors for 15 minutes creates no 
deleterious effects on the laminate. It has an insuh-j 
tion resistance of 100,000 megohms after 96 hour! 
at a relative humidity of 96 per cent. This materia 
meets the standards for XXX-P and the propertl 
requirements of MIL-P-3115-PBE-P. 11572 can ■ 
cold-punched in thicknesses to 1/8 in.

General Electric Co., Dept. ED, Chemical & Me 
allurgical Div., Coshocton, Ohio.
Radio Engineering Show, Booth 2904-2932.

CIRCLE 313 ON READER-SERVICE CARD FOR MORE INFORMATI)

A Miniature Connectors 
Floating Contacts

/IVI
350 to -
1200 cycle ® 

20 Ampere 
laput: 115 v., 

350-1200 c.
Load Rating:

3.0 kva
Output Voltage: 

0-115 or 
0-135

Rated Current: 
20 a.

Maximum Current: 
26 a.

Manufactured to conform with rigid military specifications for shock, 
vibration, salt spray and tropicalization.

Type M2O VARIAC (uncased): *48.00 
Available also in 2-gang and 3*gang 

uncased models for $107.00 and $155.

GENERAL RADIO Company

CIRCLE 312 ON READER-SERVICE CARD FOR MORE INFORMATION
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275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A.

Braad A«MM at Lindan. RidiaAaM, N. J. NEW YORK AREA 920 S. Michi(an A»a CHICAGO • 

1055 I» St. Mm Sprint, Md. WASHINGTON O. C. 1150 York Road. Abington Fa PHILADELPHIA 

1000 N. Saward St LOS ANGELES M 1112 Im Alto» Ava.. Im Allo». CaM. SAN FRANCISCO
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WILMAD GLASS CO., INC
Landisville, New Jersey
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PRECISION BORE 
GLASS TUBING

Wilmad Offers Unheard-Of Accuracy 
and Low Cost

Design Engineers ore constantly 
searching for new materials to reduce 
costs and improve preformance. Wil- 
mod has helped make gloss a “new" 
material by producing precision bore 
tubing of uniform accuracy with 
amazing tolerance limits. Wilmad 
Precision Bore Tubing can be used in 
making product components, Instru
ment assemblies or sub-assemblies, 
wave guide tubes, manometers, rota
meters, viscosimeters, barometers, 
McLeod gauges, dilatometers, bur
ettes, dash pots, capacitors, diodes . . 
in virtually hundreds of precision ap
plications in industry.

Learn how precision bore glass 
tubing can improve your product. 
Let our engineers help you determine 
how Wilmad Glass Tubing can solve 
your design problems.

Write for our new bulletin on 
Precision Bore Tubing.

5

The Series 22 precision Continental Connect« 
are suited for aircraft and instrumentation. The 
contact connector has an over-all length of 0.78 i 
width, 0.27 in.; mounting dimensions center 
center on mounting studs, 0.532 in.

Polarization is positive with a reversed guide pi 
and guide socket made of stainless steel. Floatin 
contacts insure positive self-alignment of each con 
tact. Machined phosphor bronze contacts are goh 

plated over silver for low contact resistance ant 
soldering ease.

Micro-Miniature Series 22 is available in 7, 11, 
14, 20, 26, 29 and 34 contacts, with or without 

aluminum hoods.
Dejur-Amsco Corp., Dept. ED, Electronic Sales

Div., 45-01 Northern Blvd., Long Island City 1, N.Y. 

Radio Engineering Show, Booth 3911-3913.
CIRCLE 314 ON READER-SERVICE CARD FOR MORE INFORMATION



NEW FREE

General Electric Double-diode

Cuts Costs as Much as 35%

OBINSTALL ITTIFIER
SERVE FIRST HAND ITS HIGH

WRITE TOPERFORMANCE

ELECTRICGENERAL
CIRCLE 317 ON READER-SERVICE CARD FOR MORE INFORMATION
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Jsmg a special coloring technique 
reloped in the Russell laboratories,

G-E Double-diode 
Vac-U-Sel Rectifier

SEE THIS GENERAL ELECTRIC 
VAC-U-SEL DOUBLE-DIODE REC-

6AL5 Tube 
and Socket

Tube Shield Mount
For Miniature Tubes

General 
double-

Insulating Tapes 
Eight Colors

CnONIC DESIGN • March 1

wss Z» Our Most Important Product

Sealed firmly in a durable, moisture - 
resistant housing the new General 
Electric Vac-U-Sei selenium rectifier 
is designed to be automatically as
sembled by machine. Longer leads are 
available for hand assembly in con
ventional chassis. Units consist of two 
single cells which may be either com
mon cathode or plate-to-cathode con
nected.

RECTIFIER 
for trial installation

se tapes are available in 
nge, blue, yellow, red, 
pvn and white. Choice of 
kes it possible for user to

DAY FOR A FREE PRODUCT 
SAMPLE.
*R«g. trade-mark of the General Electric Co.

charge one new 
Electric Vac-U-Sel 
diode rectifier.

black, 
green, 
colors 
select

General Electric Company 
Section B461-45 
Schenectady 5, N. Y.

Gentlemen: 
Please send me free of

■lily identifiable colors to simplify 
■nibly and maintenance.
woven of continuous filament glass 
■is, these Rusco glass electrical in- 
B’mg tapes have high tensile 
w gth, dimensional stability and 
■) resistance to deterioration. They 
■ be used as coil wrappers, protec- 
■ coverings, conductor insulating 

mechanical reinforcements.
lorganic and fireproof, these glass 
dating tapes are suited to applica- 
s where high ambient heat is de- 
)ped or where high internal 
peratures are encountered. In ad
on their stretch-proof and shrink- 
ol qualities insure permanent, tight 
Ppings which stay in place.
116 Russell Mfg. Co, Dept. ED, 
E. Main St, Middletown, Conn.

CIRCLE 316 ON READER-SERVICE CARD

With a few minor modifications in most 
basic circuits General Electric’s new 
double-diode Vac-U-Sel rectifier can 
replace the heavier, larger, 6AL5 tube 
and socket. Cost of the new Vac-U-Sel 
rectifier to you may be only about 65 % 
that of a tube and socket.

Although designed for a wide range 
of uses, the new General Electric 
Vac-U-Sel double-diode rectifier is 
ideally suited for use as a TV hori
zontal-phase-detector diode. Other out
standing features include:

• longer life

• breakage-resistant

• low cell capacitance

• no filament power required

[hi- heat-dissipating tube shield 
knt cools miniature tubes. It is 

I able in all sizes of 7- and 9-pin 
kron tubes. The shield features a 
I silver or copper wrap-around for 

glass bulb. A special beryllium
per spring clip provides maximum 
£ retention; design of the right- 

le mounting bracket assures proper 
I alignment between tube and 
Let. A copper slug provides maxi- 
ki contact and heat conductivity 
keen shield, base and chassis, 
be life and reliability are increased 
ordingly. Electrostatic shielding is 
ellent. The right angle design per
s the socket to be oriented to any 
four positions, allowing greater 
ibility in layout and design and a 
ater variety of solutions to prob
is of component crowding.
nternational Electronic Research 
rp. Dept. ED, 145 W. Magnolia 
d, Burbank, Calif.
Iio Engineering Shene, Booth 3704.
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LACING
TAPES

securely

slipping

gloves

NMIC 50 NMIC 200 NMIC 500 NMIC IK NMIC 2K trouble
50 Ohms 200 Ohms 500 Ohms 1000 Ohms 2000 Ohms

Pickup

answer to both
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6-10 V.D.C.
22 MA Max

18-30 V.D.C.
7 MA Max.

9-15 V.D.C.
14 MA Max.

12-21 V.D.C.
10 MA Max.

Relay Type 
D. C. Coil 
Resistance 
(± 10% G 
20*0

js your lacing 
your specifica-

A Oscilloscope 

Enclosure

problems 
tions . . . we can supply the

Perkin Engineering Corp., Dept. ED, 345 Kan
sas St., El Segundo, Calif.
Radio Engineering Show, Booth 3711-3713.
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work. Send

Mounts Large-Size 

Scopes

. .. it’s the most complete line of relays to meet almost every 
need. And they’re available from stock at leading distributors all 
over the country. Write today for catalog information.

ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH COMPANY 

Elgin, Illinois

A Compact Magnetic Amplifier 

2-36 V, 15 Amp

Illustrating the versatility of modular construc
tion and its lower costs, this "‘deep scope enclosure" 
is capable of housing many of the larger oscillo
scopes now available. It consists of two major parts, 
the main element vertical frame, designated F31, 
and the turret, designated FT21. Combined, they 
provide a means of mounting many of the largest 
oscilloscopes for instrumentation work, and af
ford a variety of other enclosure possibilities. The 
complete enclosure measures 40 in. high, with a 
minimum depth of 25 in. at the top and a maximum 
depth of 32 in. at the bottom of the enclosure face. 
The turret panel opening is 21 in. high, with a 
slope of 20 deg.

Amco Engineering Co., Dept. ED, 733 West Ains
lie St., Chicago 31, HI.

Radio Engineering Show, Booth 4122.
CIRCLE 320 ON READER-SERVICE CARD FOR MORE INFORMATION

GUDEBROD BROS. SILK CO., INC.
ELECTRONICS DIVISION 

225 W. 34th St., New York 1, N. Y.

EXECUTIVE OFFICES
12 South 12th St., Philadelphia 7, Pa.

Visit Gudebrod Booth No. 4025 
on tho 4th Floor 

at the I.R E Show
CIRCLE 321 ON READER-SERVICE C/RD

Designated Model MR532-15A, this tubeless unit, 
containing no moving parts, has a d-c output of 2 
to 36 v, an a-c input of 105-125 v, 1 ph 60 cps, and 
a ripple content of 1 per cent, rms. Voltage regula
tion is ±0.5 per cent between 5 and 32 v, ± 2 per 
cent between 2 and 5 and between 32 and 36 v. Re
sponse time ranges from 0.1 to 0.2 seconds, maxi
mum. The amplifier weighs approximately 110 lb, 
mounted in its cabinet; and in rack panel construc
tion measures 19 in. wide x 15 in. deep x 12-1/4 in.

Duty: Continuous
Dropout: 30 to 60% of pickup
Contact Rating: .25 AMP at 28 V.D.C. 

resistive load
Operation Time: 4 milliseconds max. @ 

rated voltage
Dielectric Strength: Sea level: 500 V

RMS. High ultitude: 500 V RMS

Shock: Shock test: 50 G. without 
damage

Vibration: 10 G to 500 cps
Contact Arrangement: SPDT Form C
Ambient Temperature Range: —55°C 

to +85°C
Life: 1,000,000 operations at rated load
Contact Resistance: .05 Ohms

GUDELACE . GUDE-NYLAti 
GUDELACEH • TEFLAU

ELECTRONIC DESIGN • March 1

Gudebrod fiat braided lacing 
tapes hold harness securely— 
no bite-through or slip, yet are 
easy on the hands. Some re
sist high temperature, some 
are color-coded ... and they 
come wax-coated or wax-free 
. . . rubber-coated ... or with 
special coating. Gudebrod 
makes many tapes for many 
purposes, including defense

ELGIN’S NEOMITE
Designers are excited about the unique /
advantages of Elgin’s new NEOMITE /
Relay. It’s the world’s smallest, weigh /
Ing just .09 ounces, and requires only S 
100 milliwatts of power to open and y JI 

close electrical circuits. There’s 
nothing like it for size or 
formance . . . and now^t V/jfl & 
they’re available from 
leading distributor*

HinrS THl RBLAV -
THBV'RB TALKING ABOUT 

IRKLAVSl

ACTUAL SIZE 

only 0 392" x 0 195 
x 0 530" high



NEW
AT BOOTH 1424 IRE SHOW
ALI VTVM TYPE 810

By The Pioneer of Compact Oscilloscopes

High 
Performance 

in Small Space

△ Precision Phase Detector 
To 1 % or 0.1 Degree
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Featuring:
• Balanced amplifier for high stability 
• 700 me high frequency probe — 

smallest in the industry
• Voltage regulator provides stable de 

for ohmmeter, minimizing line volt
age effects

• High loop gain in the amplifier and 
total feedback assure long-time ac
curacy and nullify tube parameter 
variations

• Balancing diode used to match char
acteristics of probe, adding further 
stability

This VTVM, a new presentation from 
Acton Laboratories, provides circuit im
provements and techniques which Com
bine to give stable characteristics and 
long-time accuracy. The mechanical de
sign provides an instrument of conven
ient size, and a miniature thermionic 
diode probe. Color coded meter scales, 
properly grouped, provides exceptional 
readability on all ranges.
SPECIFICATIONS

Voltage Ranges:
DC—Full scale ranges 1-3-10-30-100- 
300-1000 Volts (Plus and Minus) 
AC—Pull scale ranges 1-3-10-30-100- 
300 Volts (RMS) 
Resistance Ranges:
02— 300 ohms scale; multipliers, XI, 
X10, X100, X1K, X10K, X100K, X1M 
Accuracy:

i DC: ±2% AC: ±3%
i Frequency Response:
I ±1 db; 10 cps to 700 me

Write AU for complete technical infor- 
। mation — published in Laboratory Re

port, VoL II, No. 1.
This instrument, and other AU prod
ucts, can be seen at the IRE Show, 
Booth 1424

This instrument measures time delay or phase 
angle at high frequencies with error of less than 1 
per cent or 0.1 degree. It is recommended for high 
frequency precision work, as for example with color 
TV circuits. Designated Type 205A, the instrument 
consists essentially of two amplifier stages, two 
step-variable delay lines, a continuously variable 
delay line, a differential tuned amplifier, a balanced 
phase detector, and a sensitive output indicator. 
The continously variable delay line and the step
variable delay lines are used to delay input signals 
until the reading on the output phase indicator 
shows zero or minimum.

Specifications are: resolution time, 8 x 10-11 or 
smaller; smallest readable phase angle approxi
mately equal to 8 x 10-11 x 360 x frequency in cps; 
frequency range 100 kc to 15 me. Time delay of 
the continuously variable delay line is from 0 to 
0.1 microsecond; the step-variable delay lines have 
a total time delay of 11 microseconds in steps of 
0.1 microsecond each. Indicator sensitivity is ap
proximately 0.01 v full scale maximum without 
probe; 0.1 v with probe.

Advance Electronics Lab, Inc., Dept. ED, 249 
Terhune Ave., Passaic, N. J.
Radio Engineering Show, Booth 3412.
CIRCLE 324 ON READER-SERVICE CARD FOR MORE INFORMATION

A Double Ridge Waveguide 
2 to 5 KMC

I Actou Laboratories, lac.
I B MAIN STREET, ACTON, MASS.

A double ridge waveguide, designated D-37, this 
unit has a maximum loss of only 0.04 db/ft It is 
available, with components for the 2 to 5 kmc 
range, in both rigid and flexible models. Compo
nents include rigid bends and twists, and wave- 
guide-to-coax adapters, which can be used with 
Type N, Type C or Type LC coax connectors. The 
photo shows a 4.75 to 11 kmc double ridged guide.

Technicraft Laboratories, Dept. ED, Thomaston- 
Waterbury Road, Thomaston, Conn.
Radio Engineering Show, Booth 3810.
CIRCLE 325 ON READER-SERVICE CARD FOR MORE INFORMATION
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RAYONIC «« “ TOBES

Waterman's demand for peak per
formance in its wide range of oscillo
scopes has resulted in design of the 

RAYONIC Cathode Ray Tubes to meet 
now high standards of efficiency and 
reliability. Modern air-conditioned 
laboratories and assembly lines permit 

rigid quality controls which assure, 
consistently, the finest tubes obtain
able—now available to you!

Listed below in tabular form are the tubes 
normally maintained in stock by 
Waterman. Included in the chart are the 
characteristics which most concern the 
design engineer. All of these tubes are 
available in P), P2, P7 and Pll phosphors. 
Further detailed information will be sup
plied on your request. Waterman Products 
Company is a JAN approved source for 
3JP1, 3JP2, 3JP7, 3RP1, 3SP1 and 3XP1 
tubes. The Waterman experience and 
facilities which have solved many complex 
problems related to cathode ray tubes 
are always available to meet new chal
lenges. Send us yours!

•Desechen * wRi per tn«h
•*bgM ul a hnn in mtM—t Inmbuels per ewRMweAer art hng undth not tg exceed ASami

TUM
FM Y WC Al DATA IVAf»C VOI TAGE MHICTIOW MONT
FACI lINOfM AB AB VERT non OUTPUT**

3 BPI 1" 10" 3000 1300 III IM 40
3 RAPI V B" 730 99 MA 4
3RPI »" 9.12" 1000 41 M s
3 SPI IJ*»" 1000 41 M 5
3XPI UU" B87S" 2000 » M >2

BOOTH NOS. 1902-1904

WATERMAN PRODUCTS CO., INC.
PHILADELPHIA 25, PA. cable address; foketscope

MANUFACTURERS OF
PANELSCOPE* 

PANELPACK* 

POCKETSCOPE* 

PULSESCOPE* 

RAKSCOPE* 

. . . And Other 
Associated Equipment

*R»gút«r«d Trod» Marks

CIRCLE 326 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 323 ON READER-SERVICE CARD
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Small Hole Gage Set

Measures Diameters

HRST COMPLETE BOOK

accuracy of 0.0005 Diameter is read directly

detecting
liquid levels CIRCLE 329 ON READER-SERVICE CARD FOR MORE INFORMATION

Teflon Terminals

Subminiature Size

tí 184 «oft HW, m il».. Ilktion.

cuit«.

FROM RAW MATERIALS TO COMPLETE SYSTEMS Photocells. $2.90

CIRCLE 330 ON READER-SERVICE CARD FOR MORE INFORMATIONThermistor Division

CIRCLE 328 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 331 ON READER-SERVICE CARD
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COVERING ALL COMMERCIAI 
TRANSISTOR APPLICATIONS

#185 Introduction to Printed Circuits *2.70
#100 Fundamentals of Transistor» $2.70

A complete set of three of these gages measures 
hole diameters from 0.025 in. to 0.380 in., with an

Name_ _  
Company 
Address..

BEAD THERMISTOR 
33 TIMES ACTUAL SIZE

INTRODUCTION TO PRINTED CIRCUITS 
by Robert L. Swlggett
Comprehensive text on Printed Circuit« by an authority in 
the field covers thoroughly the various nianufncturlng pr
esses used Numerous practical application- discuss*4 
Explains maintenance techniques peculiar to '<rinted "

Increasing transistor applications 
electronic equipment of.................with the help of the 2-1/2 x magnifying lens. In ad

dition to the magnified scale, the gage consists es
sentially of a clutch mechanism and a tapered, re
tractable needle. The needle is inserted in the hole 
to be measured, the barrel is pushed down flush 
with the piece being measured, and the gage re
moved and read. The complete set of three Kwik- 
Chek gages is supplied in a velvet-lined case.

Hamilton Watch Co., Allied Products Div., Dept. 
ED, Lancaster, Pa.

JOHN F. RIDER PUBLISHER, INC. i 
116 West 14th Street, New York 11, N. Y.
Enclosed is $___Please rush book» check' d j 
_ #193 Transistor Engineering Reference $9.95| 
_  #188 Pictorial Microwave Dictionary $2.95 I 
_ #184 Basics of Phototubes A

ELECTRONIC DESIGN • March 1

Don't forget to mail your renewal form 
to continue receiving 

ELECTRONIC DESIGN.

electronic equipment of alf kinds have 
made necessary an easy reference hand, 
book for use in engineering, scientific n. 
search, and manufacturing of transistor 
devices.

TRANSISTOR ENGINEERING
REFERENCE HANDBOOK

by H. E. Marrows
A must for every design, development, re 
search and production engineer and pur
chasing agent concerned with transistor
ized equipment.

These Teflon-insulated subminiature stand-ofi and 
feed-thru terminals have capacitances ranging from 
0.35 to 0.75 upfd with “flash-over” points of better 
than 500 v ac. Service ratings include 60 cps to 
30,000 Me frequencies, temperature range of —450 
to 4-500 F. Sizes range from 0.148 to 0.218 in. diam, 
with 0.040 in. diam pins.

Tri-Point Plastics, Inc., Dept. ED, Electronics 
Div., 175-177 I. U. Willets Rd., Albertson, N.Y.

FUNDAMENTALS OF TRANSISTORS by Leonard Krugmai 
Explain» the BIO thine In electronic« today the tnn- 
sistori Written bv ont of the pioneers in transistor devel«' 
went, this book deal- with basic operation, characteristic! 
performance and application.

#160. soft eever. 144 pp.. O
Buy these books at your electronics parti 
jobber or bookstore, or mail this coupor 

today for prompt delivery.
Add state and city sale* tax where applicable. 

Canadian prices 5% higher.

Engineers have discovered that versatile thermistors offer a unique, 
trouble-free method of determining liquid levels for many fluids. 
Accurate, instantaneous and dependable readings are 
obtained with only simple associated equipment.

GLENNITE Self-Heated Bead Thermistors, Tsens;ng and Inference 
are used to regulate the balance in the bridge shown in the 
schematic above. When surrounding medium of the Twn^n$1 
Thermistor is changed, its resistance is changed and the 
subsequent bridge imbalance activates a relay whose 
resultant signal can be transmitted to a readout 
or feedback device. ¿40

Liquid level detection is only one of many 
applications possible for GLENNITE Thermistors. . 
To learn about others, send for your copy of 
the reprint, "How to Use Thermistors.“ It 
contains valuable technical information. BagS i«I

GLENNITE THERMISTOR KITS 
THREE DIFFERENT ASSORTMENTS 
EACH CONTAINS A VARIETY OF TYPES 
ANO STYLES THE PERFECT RAD 
TOOL . . . WRITE FOR DETAILS.

The content of the handbook
Section I: Chronology transistor material«, ttructure «nd tn-1 
rication of all type« of transistors: characteristics of all tn« I 
of junction transistors: special bibliography on traniino'* I
Section 2: Numerical index of transistor types, data ilm« 
showing physical specifications, electrical specifications, tr1 
ical operating parai ieters, characteristic curves, performs« 
curves of all types of translators.
Section St Physical specifications, electrical epeeIflcatlsni 
end menufecturer type number end part number of all an
ponente—cap »citors transformers, batteries, thermliton, 
miscellaneous items — designed for use with transistors Us 
of transistor test sets.
Section 4: Commercial application of transietors will 
schematic diagrams
Section 5: Directory of manufacturers making fransiston id 
components designed for use with trensistoro.
Large 9* a 12* coated paper for racy readability Each seethe 
Individually Indexed

#193 Cloth Bound, 288 pp., $9.95
Read These New Rider Books

... Up*to*the-Minute - Authoritative—Informative
PICTORIAL MICROWAVE DICTIONARY 
by Victor J. Young & Merideth W Jones 
A pictorial dictionary serving <ts a ready reference whid 
defines and explains present day microwave terminoloc 
Derivation, explanation, definition are combined for cor 
píete coverage of microwatt activity.

#188, soft eever. 118 pp., UN
BASICS OF PHOTOTUBES A PHOTOCELLS by David Mart 
Explains the principle» and practice« surrounding photo
tubes and photocells with the utino-t in visual, preser.

Zone_ _ _ State_ _
ED-3 «'
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Our circulation policy requires that you re- 
qualify each year to continue receiving ELEC
TRONIC DESIGN free of charge.

ELECTRONIC DESIGN is the only publication 
written solely for you, the design engineer . • . 
written by engineers, for engineers.

gman
tnn- 

relop- 
litici.

WON'T YOU PLEASE FILL OUT YOUR RE
NEWAL FORM AND DROP IT IN THE MAIL 
TODAY?

Don't miss an issue of ELECTRONIC DESIGN.

Regardless of when your subscription started, 
you must fill out and return your renewal card 
to continue receiving Electronic Design.

Hayden Publishing Co., Inc.
19 E. 62 Street, New York 21, N.Y.
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FANSTEEL
DEPENDABLE 

Tantalum Capacitors

Series PP, for normal 
temperature ranges

CIRCLE 334 ON READER-SERVICE CARD FOR MORE INFORMATION

Series HP, for high ambient 
temperatures (to 125°C) and 
for vibration resistance

Series VP, for excessive 
vibration or shock requirements

Plug-In Relays

Ten-Amp Silver Contacts

Utilizing the standard octal plug, these relays 
are housed in dust-proof enclosures measuring 
3-1/4 in. x 1-7/8 in. x 2 in. Coils can be supplied in 
all standard ac and de voltages. Contact arrange
ments are available up to dpdt. Contacts are silver, 
rated at 10 amps 115 v ac, non-inductive. The en
closure of the LR relays carry a clearly-printed 
relay wiring diagram.

Line Electric Co, Dept. ED, 1407 McCarter 
Highway, Newark 4, N.J.

Broadband D-C Amplifier 

For Floating Input

Illustrated are but a small fraction of 
the countless possible variations of I 
cylindrically shaped bobbins we can 
custom form of plastic materials.

Whatever your particular individual 
requirements in cylindrical bobbins in 
above size ranges, it will be in your 
best interests to consult with our en
gineering staff. This service is offered 
without cost or obligation, of course. 
Any quantity promptly supplied—and 
remember ... no molds necessary.

Send blueprint or »ample» for prompt quotation. 

Orange 
PRODUCTS me.

STA Solid Tantalum Voltage 
ranges up to 30 volts, D-C 
Unusual stability over a 
wide temperature range

Hermetically sealed 
capacitors to special order

CHECK
BOOTH 4021
AT THE I R E. SHOW

Special configurations 
to your order

1 ---------- ■ X I / •
FANSTEEL METALLURGICAL CORPORATION ’ F ~

North Chicago, Illinois, U.S A

TANTALUM CAPACITORS DEPENDABLE SINCE 1930

Designed for use with grounded transducers, such 
as thermocouples and strain gages, this model 111AF 
d-c amplifier contains its own power supply. Fre
quency response is flat within 0.3 db from de to 10 
kc, down 3 db at 40 kc. Resistance between ampli
fier chassis and signal ground leads is greater than 
100 megohms; input impedance is 100,000 ohms 
and output impedance less than one ohm; 10 gain 
settings afford choice of gain from 20 to 1000 within 
1 per cent accuracy. Output drift and 60 cps noise 
are exceptionally low. The unit is available in 
single-amplifier cabinets or six-amplifier modules 
which fit standard 19-in. racks. By slight modifica
tion of the input circuit, the amplifier may be 
adapted to non-floating, normal, inputs.

Kay Lab, Dept. ED, 5725 Kearny Villa Rd, San 
Diego 11, Calif.
CIRCLE 335 ON READER-SERVICE CARD FOR MORE INFORMATION

BOBBINS
UNLIMITED
OF EPOXY RESIN, NYLON, 
TEFLON AND OTHER PLASTICS

CUSTOM-FORMED TO ANY 
CYLINDRICAL SHAPE IN '

DIAMETERS OF W' TO VC
AND LENGTHS UP TO 7"

NO MOLDS NECESSARY

554 Mitchell St, Orbnge, N. J.

CIRCLE 333 ON READER-SERVICE CARD FOR MORE INFORMATION
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CIRCLE 336 ON READER-SERVICE CARD
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CIRCLE 341 ON READER-SERVICE CARD FOR MORE INFORMATIONARD

Water Bath Stirrer

And Temperature Control

SAMPLES 
f silicone rubber parts 
nass produced at tow cost
Here's an easy way for you to inspect 
md test the outstanding properties of 
silicone rubber. Here’s a quick and 
imple method of checking the close- 
olerance production of a growing sili
cone fabricator—to help you judge 
Duality and skill. Samples of silicone 
rubber O-rings, miniature and sub- 
piniature parts will be forwarded to 
vou without cost or obligation.

Free quotation quickly made 
[from your sample or blueprint 
[To help you overcome design prob
lems, our engineering staff and ex
perience are at your disposal. To assist 
»ou in meeting production deadlines 
pl quality standards, we offer the 
finest facilities for fast mass produc
tion with highest uniformity. Com
pound selection and molding to meet 
pour exact specifications are also avail
able. Why not write today for your 
fee samples or quotation, no obliga
tion, of course.
kmsOTA SILICONE RUBBER CO.

15724 W 26th St., Minneapolis 16, Minn. Dept, j; 
I AffUia ‘ed with Minn. Rubber di Gasket Co.
। Offices in principal cities.
I CIRCLE 338 ON READER-SERVICE CARD

A power supply for precision laboratory measure
ments, the D1-100B provides two output voltages of 
1 to 100 v de each. Both are linear throughout the 
entire range. Output voltage is set by means of a 
10-tum Multipot on which each turn is equivalent 
to 10 v of the outer scale. The inner dial is scaled 
for setting of 0.1 v increments. Current is 0 to 100 
ma, with no derating necessary. Voltage regulation 
is 20 mv throughout the entire range. Outputs may 
be pulsed with square wave load without affecting 
normal regulation. Ripple under worst conditions is 
below 1.5 mv rms. The unit is of standard 7 x 19 in. 
relay rack construction, with a 13 in. depth.

Dressen-Barnes Corp., Dept. ED, 250 N. Vinedo 
Ave., Pasadena, Calif.

CIRCLE 340 ON READER-SERVICE CARD FOR MORE INFORMATION

This laboratory water bath apparatus can control 
the temperature of an uninsulated 4-gallon water 
bath while simultaneously circulating 1 liter per 
minute to external instruments such as viscosimeters 
or refractometers. Its temperature control system is 
sensitive within ±0.05 C. The 1-kw immersion 
heater is wound in the shape of a helix; the stirrer 
rotates inside the heating coil so that heat is effec
tively dissipated. The water bath is heated from 
room temperature to set point without excessive 
overshoot.

The Tempunit can be attached to a container by 
a rubber cushioned clamp. It weighs only 5-1/2 lb. 
Case dimensions are 5-1/2 in. x 4-1/2 in. x 3-1/2 
in.; overall length, 10 in.

Arthur S. LaPine & Co., Dept. ED, 6001 S. Knox 
Ave., Chicago 29, Ill.

CIRCLE 339 ON READER-SERVICE CARD FOR MORE INFORMATION

Power Supply 

For Precision Measurements

LEa ONIC DESIGN • March 1, 1957

FANSTEEL
Dependable Rectifiers

Silicon Rectifiers

Power Supply Units

North

CHECK 
BOOTH 
AT THE

Selenium High Temperature 
Power Rectifiers (to 1 50°C)

Selenium
Milli-Rectifiers

4021
I.R E. SHOW

Special Hermetically Sealed 
Units to Special Order



A High Temperature Capacitors 
Operate at 200 C

UNION »'A

DURANT
Stecticc "SP"

PREDETERMINED 
COUNTER

(COUNTS ELECTRICALLY and CLOSES
SWITCH AT END OF PRE-SET COUNT

Digital Indicator

combines data readout 
and storage facilities

BRUSHES PRINTED CIRCUIT

Resistance of 10ls ohms at 25 C highlights the 
characteristics of these capacitors. They have low 
leakage up to 200 C. Others of important practical 
interest are tolerances up to 0.1 per cent, dielectric 
absorption of 0.01 per cent, dissipation factor 0.02 
per cent; capacitance drift of less than 0.1 per cent 
per year and temperature coefficient smaller than 
100 ppm/deg C. The units are metal-cased and 
truly hermetically sealed with glass-to-metal termi
nals. They come in standard or special configura
tions, and are immediately available.

San Fernando Electric Mfg. Co., Dept. ED, 1509 
First St., San Fernando, Calif.
Radio Engineering Show, Booth 2710.
CIRCLE 344 ON READER-SERVICE CARD FOR MORE INFORMATION

A Miniature Switch 
360 Degree Rotation

WINDOW / NUMBER
/ WHEEL

COMMUTATOR

MOTOR PRINTED
CIRCUIT CONTACTORS

Physical characteristics: Over-ad length. . .514"» width.. height..
weight... 7 oz., operating time at24 volte. •.O.tsocMtifo expectancy.. .1,000,000 
operations. Character size.. x

The new UNION Digital Indicator 
will satisfy most requirements for 
data display, either local or remote. 
It is a companion product to our 
Alpha-Numerical Data Display In
dicator, but occupies only one-half 
the volume and requires under three 
watts power.

The ability of the indicator to op
erate as a storage facility, a readout 
device, and its inherent non-dissipat
ing storage give it characteristics not 
to be found in any other indicator of 
this type.

The indicator is motor-driven and 
operates on a direct wire basis in re
sponse to binary code. The coded

decimal notation was chosen for pro
totype to demonstrate more familiar 
uses, but other notations can be used.

A typical application in a pipeline 
remote control system works like 
this: Telemetered digital data on 
temperature and pressure is received 
at a central station and entered into 
an intermediate storage. From there 
it is routed to the appropriate digital 
indicators for visual display and 
electrical storage for time pro
grammed input to a telelog printer. 
Each indicator can store four binary 
bits and eliminates the use of relays 
for this purpose. Write for our new 
Bulletin 1011.

See our exhibit at the I.R.E. Show, Mar. 18-21, Booths 2122-2124.
GENERAL APPARATUS SALES

Union Switch & Signal
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY —-  

PITTSBURGH 18, PENNSYLVANIA

Hermetically sealed, this switch, designated No. 
9135, has a 360 deg rotary action with 180 deg pre
travel and 180 deg over-travel. It is available in 
two models, with potted leads or with pin connec
tors, and can either be mounted flat with four fas
teners or vertically behind a retainer. Case is heavy 
nickel silver, qualified to withstand great shock 
and extreme environments. The switch operates at 
either 28 v de or 110 v ac, with a 10-amp resistive, 
4 amp inductive, rating. Rated life is 100,000 cy
cles. Dimensions are 2 in. x 1 in. x 1-3/4 in.

Haydon Switch, Inc., Dept. ED, Waterbury 20, 
Conn.
Radio Engineering Show, Booth 3922.
CIRCLE 345 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 343 ON READER-SERVICE CARD FOR MORE INFORMATION
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This is the time of our annual 
subscription renewal.

COMPACT • RUGGED 
FAST • ACCURATE
Eliminates costly over-runs 

or time consuming under
runs. Actuated by Photo 
Electric Cell, Tube, Relay, 
or Contact Switch. Counter 
can be located where de
sired. Predetermined count 
may be set at any figure 
to 99,999. Hundreds of 
applications in all phases 
of production and instru
ment work.

Send for Catalog No. 56

DURANT MFG. CO.
93 Thurbers Ave. 1993 N. Buffum St. 
Providence 5, R.l. Milwaukee 1, Wit. 
Popwntativu in Principal Citiot

RING
A BELL

LIGHT
A LIGHT

STOP or 
STAKT a 
MACHINE

PRODUCTIMETERS
SINCE 1879 Notait

CIRCLE 346 ON READER-SERVICE CARD
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Bourns NEW
! rim pot Jr

micro-miniature size

Trade Mark

1" in size. Seventeen units can beEngineers at Magnetic
have beenControl

lectronic 1391957

616 NORTH 

CHICAGO
CIRCLE 348 ON

A Low-Voltage Supply 
Mag-Amp Regulated

A Digital Voltmeter 
Portable, Miniaturized

high power rating 
humidity proof

This micro-miniature potentiometer is designed for use 
with printed circuit boards and modular-type assemblies, and 
is derived from Bourns* original IRIMPOT.® The new TRIM-

Vlsit our Booths #3716-18 I.R.E. Show.
CIRCLE 351 ON READER-SERVICE CARD FOR MORE INFORMATION

DAMEN AVENUE 
47, ILLINOIS

READER-SERVICE CARD

mounted in one square inch of panel space. Power rating is 
2 watts, and maximum operating temperature is 175,JG

The TRIMpot JR. is built to meet or exceed government 
specifications for humidity, salt spray, vibration, acceleration, 
and shock. This potentiometer features a 15-turn screwdriver 
adjustment and 116”, 0.016" diameter leads. The shaft-dutch 
assembly idles when the mechanical limits are reached, thus 
preventing possible damage from forcing of adjustments. The 
TRIMpot JR. is mounted with 2-56 screws through stainless 
steel eyelets on centers.
Deliveries from stock. Send for complete data: Bulletin JR.

Operation of this instrument, which has been 
designated Mark IV, is completely fool-proof, need
ing no manual adjustments or manipulations. Meas
urements are made automatically. Readings are ac
curate to 0.05 per cent absolute, with linearity bet
ter than 0.01 per cent from a millivolt to 1000 v, de. 
Balance logic positions the decimal point. Unitized 
packaging facilitates servicing. Readings are pre
sented in 1-in. high numerals which can be read at 
distances as great as 30 feet. Dimensions are 7 in. 
x 10 in. x 13 in. The instrument provides a precision, 
general-purpose, digital voltmeter for a wide vari
ety of laboratory and field applications.

Electro Instruments, Inc., Dept. ED, 3794 Rose
crans, San Diego, Calif.
Radio Engineering Show, Booth 3614.
CIRCLE 349 ON READER-SERVICE CARD FOR MORE INFORMATION

A light weight magnetic amplifier regulated 2 to 
36 v at 15 amp power supply is a tubeless unit. It 
has a voltage range available between 2 and 36 v 
and between 5 and 32 v. The Model MR532-15A 
has a de output, an ac input of 105 to 125 v, 1 
phase, 60 cy, Ripple is 1 percent rms. Voltage regu
lation is ±1/2 percent over the range of 5 to 32 v, 
±2 per cent from 2 to 5 v and 32 to 36 v. Response 
time is 0.1 to 0.2 sec maximum. Weight is approxi
mately 110 lbs in cabinet.

Perkin Engineering Corp., Dept. ED, 345 Kansas 
St., El Segundo, Calif.
Radio Engineering Show, Booth 3711-3713.
CIRCLE 350 ON READER-SERVICE CARD FOR MORE INFORMATION

Z'7 ¡JOURNS LRBORRTORtES, INC.
1 Central Offices: 6135 Magnolia Avenue Riverside, California

• Plants: Riverside, California—Ames, Iowa
TRIMPOT • LINEAR MOTION POTENTIOMETERS • PRESSURE TRANSDUCERS AND ACCE> EROMETERS

DESIGN • March

CONTROL

solving problems in 
design and development 
for special purpose 
filters and transformers 
longer than most.

They’re experts
no problem solvable by 
creative engineering is 
a puzzle for long.

Approximately twice actual Mat

CONFRONTED WITH A

PUZZLE
IN FILTER DESIGN?



Amplifier-Discriminator

Non-Overloading

This fast discriminator circuit generates a pulse 
whenever the built-in amplifier produces a signal 
which exceeds the preset discriminator bias. The 
discriminator bias is set manually by means of a 
ten-turn potentiometer calibrated directly in volts. 
The discriminator output is a positive pulse of 0.35 
microseconds base width, 15 v amplitude.

The amplifier, which is excited by an input of 
either positive or negative polarity, has a gain of 
9000. Its output consists of positive pulses of 100 v 
maximum amplitude, RC-shaped, with a base width 
that can be varied between 0.2 to 200 micro
seconds, and a rise time less than 0.2 microsecond.

The Model 155 amplifier-discriminator is recom
mended for high counting rate applications that 
require gain stability, linearity and non-overload
ing properties. The output from the discriminator 
may, for example, be fed to scintillation and pro
portional counters, or to coincidence circuits.

The panel, finished in gunmetal hammertone, 
measures 5-1/4 x 19 in. Shipping weight is 65 lb.

Beva Laboratory, Dept. ED, P. O. Box 478, Tren
ton 8, N. J.

CIRCLF 353 ON READER-SERVICE CARD FOR MORE INFORMATION

The Model R variable control

Variable 
Composition 

Control 
Has Radial 

Element

uses a molded
composition resistance track and employs a radial 
resistance element which fills the entire inner per
imeter of the resistor barrel. With this design cur
rent is spread over a larger area and external cool
ing surface is greater. The Model R offers a 3 w 
standard rating; 2 w under RV4 style. This new 
control has a rotational life of 100,000 cycles. After 
MIL moisture resistance testing it will exceed the 
*Y* environmental characteristic, with an average 
change of 2 per cent. Linear, clockwise and counter 
clockwise tapers are available.

Reon Resistor Corp., Dept. ED, 117 Stanley Ave., 
Yonkers, N. Y.

CIRCLE 354 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 356 ON READER-SERVICE CARD ►

NOW: available on a
Fût engineering eveluetion of thermistor and varistor characteristics, you 
can now obtain any of 37 individual test kits, each containing six 
pieces. The minimum quantity per order is three kits. Shipment will 
be made postpaid to any destination in the United States and Canada.

To evaluate thermistor circuit applications for :
1. Temperature compensation.
2. Time delay.
3. Temperature sensing and control.

Test Kit 
No.

Type
Body Size R at 25* C 

± 20%

Nom. Temp. 
Coeff.

"B" Constant

Max. Watt 
Loading 
at40*C

Price
Length Dia.

T-l 997F ’V' 40 ohms 1500 0.25 $3.95
T-2 997F '%r KT 220 ohms 1750 0.25 3.95
T-3 997F ’V yr 10000 ohms 1950 0.25 3.95
T-4 763F yr 5 ohms 1200 0.5 3.70
T-5 763F K" yr 10 ohms 1400 0.5 3.70
T-6 763F yr yr 15 ohms 1500 0.5 3.70
T-7 763F yr yr 20 ohms. 1500 0.5 3.70
T-8 763F yr yr 120 ohms 1700 0.5 - 3.70
T-9 763F yr yr 1000 ohms 1800 0.5 3.70
T-10 763F yr yr 10000 ohms 2100 0.5 3.70
T-l 1 763F %" %" 120000 ohms 2150 0.5 3.70
T-l 2 763F %" %" 330000 ohms 2150 0.5 3.70
T-l 3 416H yr yr 1200 ohms 3800 0.5 3.95
T-l 4 479H yr yr 1000 ohms 3800 1.5 3.95
T-l 5 373H

Metallized Facet Only
yr yr o.d. 

yr i.d.
10 ohms 2700 3.5 4.55

T-l 6 373H
Metallized Faces Only

w yr o.d. 
vr i.d.

40 ohms 2700 3.5 4.55

T-l 7 343H yr yr o.d. 
yr i.d.

5.5 ohms 2700 3.5 4.85

T-l 8 343H yr yr o.d. 
yr i.d.

20 ohms 2700 3.5 4.85

T-l 9 549H yr W 5000 ohms 3200 0.75 3.95
T-20 588H i" yr 11000 ohms 3200 1. 4.25
T-21 763H yr yr 500000 ohms 4600 0.5 3.95

THERMISTORS For evaluation of surge current suppression in series filament and 
pilot light circuits in radio and television receivers.

if

Test Kit 
No Type

Body Size R at 25* C 
±30%

Nominal R 
at 45* C and 
Rated Current

Price
Length Dia.

T-22 763F yr yr 145 ohms 40 ohms at 150 m.a. $3.70
T-23 759F yr vr 500 ohms 85 ohms at 135 m.a. 3.95
T-24 441F wr X" 880 ohms 100 ohms at 150 m.a. 4.25
T-25 341F yr yr 375 ohms 40 ohms at 300 m.a. 4.5£_
T-26 525F v/r vr 250 ohms 20 ohms at 600 m.a. 4.55
T-27 327F v/r yr 460 ohms 35 ohms at 600 m.a. 4.85
T-28 421F 3*r i " x vr 

Wafer Type
125 ohms 43 ohms at 600 m.a. 5.15

T-l 4 479H yr vr 1000 ohms 50 ohms at 150 m.a. 3.95
T-l 7 343H yr yr o.d. 

vr ¡.d.
5.5 ohms .31 ohms at 3.0 amps. 4 85

c
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selective basis
THERMISTOR AND VARISTOR High Power Rectifiers

For AircraftTEST KITS
«0

VARISTORS Type BNR

ORDER YOUR KITS NOW! Use this ce,fee

NAME

COMPANY

ADDRESS

^CRONIC DESIGN • March 1, 1957

Transistorized, this ac millivoltmeter has an input 
impedance of 22 megohms. Twelve full range 
scales provide coverage between 0.001 and 300 v 
ac, and between —80 to -J-52 dbm. Usable fre
quency coverage is from 1 cycle to 5 megacycles. 
Between 5 cycles and 1 megacycle the accuracy is 
±3 per cent. Use of transistors eliminates instability 
resulting from temperature rise. Battery operation 
permits ready measurement of floating voltages and 
eliminates beating between line voltage fluctuations 
and 60 cps. The battery provides 400 hours of con
tinuous operation. Accurate ac measurements can 
be made with it to 50 pv. - »

Fisher Research Laboratory, Inc., Dept ED, 
1961 University Ave., Palo Alto, Calif.ZONE STATE

Q Check enclosed O Please invoice us
CIRCLE 358 ON READER-SERVICE CARD FOR MORE INFORMATION 
4 CIRCLE 356 ON READER-SERVICE CARD

VARISTORS 
TEST KIT 

Numbers_

Over 30 years’ experience 
’n the field of ceramic special 
resistance devices.

The Carborundum Company, Globar Division. Dept. ED-87-72.
Niagara Falls, New York

Please ship the following test kits (Min. quantity per order—3 kits) 
THERMISTORS:

TEST KIT
Numbers___________________________________________________

AC Millivoltmeter

Transistorized

Available in capacities up to 1000 amps, and in 
de ranges from 6 to 40 v, this line of high power 
rectifiers is offered as particularly suited to ground 
support equipment and missile testing, and in air
craft, electronic and industrial fields. The rectifying 
units are silicon diodes, hermetically sealed against 
humidity, fungus, salt spray, sand and dust. Operat
ing temperatures are —55 C to -{-65 C. Response 
is 0.1 second, ripple 1 per cent rms, de regulation 
±0.5 per cent.

Christie Electric Corp., Dept. ED-S22, 3410 W. 
67th St., Los Angeles 43, Calif.

CIRCLE 357 ON READER-SERVICE CARD FOR MORE INFORMATION

To evaluate varistor circuit applications for 
1. Reduction of surge voltage peaks, 
z. Reduction of relay contact arcing.
3. Voltage stabilization.
a. Generation of harmonics.

Test Kit 
No. Typo

Body Size R ± 20% at D.C. 
Calibration Voltage

Max. Watt 
Loading 
at 40e C

Price
Length Dio.

V-l 432BNR X*" y 1000 ohms at 10.5 V 0.25 $3.70
V-2 432BNR w W 25000 ohms at 10V 0.25 3.70
V-3 432BNR w y 100000 ohms at 10V 0.25 3.70
V-4 432BNR w w 1 megohm at 10V 0.25 3.70
V-5 479BNR w w 100000 ohms at 100V 0.3 3.75
V-6 328BNR w %" 10000 ohms at 40V 0.5 3.85
V-7 4Ó3BNR 1" 24000 ohms at 40V 1. 3.95
V-8 524BNR %" w 24000 ohms at 100V 1.5 4.25
V-9 430BNR w w 17500 ohmsat 175V 2.7 4 55



Ruggedly Built

GUOiM*#

THE

#2227, New York Write for latest technical data Main Plant & General Offices
Coliseum, March 18'

CIRCLE 362 ON READER-SERVICE CARD FOR MORE INFORMATION
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Dry Electrolytic Capacitors
ME and Printed Circuit Types 
High Purity (99.99%) Aluminum Foil 
Low Leakage
Temperature Range:
—30°C to +85°C

Miniature Feed-Through Capacitors
The Gudeman Feed-Thru Capacitor, Typi s 
271 and 272 is a three-terminal component 
designed to be used for R. F. Interference 
suppression in a manner similar to a low pass 
filter. The typical insertion loss characteristics 
for these Feed-Thru Capacitors when 
measured in a 50 ohm line are in accordance 
with MIL-Standard 220.

Military Capacitors
MIL-C-25 Types 
CP70 Case Styles 
Temperature Range* 
-55V to +85V 
-55°C to 4125°C

Caging is 
Solenoid-Powered

Tubular Laminated Cardboard Capacitors 
The 633 series gives extra protection in 
extremely high humidity applications. 
Papier Dielectric: Wax or Oil Impregnated 
Resin End Seals
Temperature Range: — 40°C to +85OC

Ses these and other 
new products Booth

“XC” Plastic Film Dielectric Capacitors
The development of the Gudeman "XC” 
capacitors provides high temperature capaci
tors that have exceptionally high insulation re
sistance, low power factor and low dielectric 
absorption. No voltage derating is required 
when used within a temperature range from 
—65°C to +165°C. Bathtub and rectangular 
case styles also are available.

ELECTRONIC DESIGN • March 1, 19

340 Wes» Huron St., Chicago 10, Illinois, Dept. H 256
Mfg. Branches: Chelsea, Mich.; Sunnyvale and Monrovia, Calif.; Terryville, Conn.
Manufacturers of Electronic Components for Military and Commercial Applications.

Silicon Diode 
Demodulator

Bathtub Type Military Capacitors
MIL-C-25 Types
CP53, CP54, CP55 Case Styles 
Temperature Ranges;
—55 °C to + 85V
—fe5°C to +125°C .

irma 
insi

The Model FG01-0203-1 free gyro weighs 2-1J 

lbs and measures 5-1/2 in. in length, 3 in. in a* 
ameter. It has cage indicating switches, precisioi 
potentiometers on both gimbals, and may be usa 
with 400 cy 115 v (three-phase or single-phase),a 

28 v d-c motors.
Humphrey Inc., Dept. ED, 2805 Canon St., M 

Diego 6, Calif.
CIRCLE 364 ON READER-SERVICE CARD FOR MORE INFORMA1 31

The Atlas electronic demodulator furnishes a del 
voltage which is directly proportional to the pW 
and amplitude difference between an ac input voll l 
age and an ac reference voltage. It consists of sil l 
con diodes and miniaturized transformers enclosed 
in a small, hermetically sealed unit of rugged cdeI 
struction. Two models are available, designated! 
ED-551 and ED-551-L. The former plugs into J 
standard octal socket and the latter into a 7-pn| 

miniature socket. Both models supply a maximum 
de of 10 v. Output is linear over a range of applie! 
ac input voltage from 0 to 15 v rms. Reference vol I 

age limits are from 0 to 25 v rms. Frequency ri 
sponse is flat from 60 cycles to 80 kc.

Atlas Electro-Mechanical Laboratories, Ini, 
Dept. ED, 14734 Arminta St., Panorama City, Cal J

CIRCLE 363 ON READER-SERVICE CARD FOR MORE INFORMATION
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idio Engineering Show, Booth 2611

CATIONI

International Rectifier

MATH

High Voltage Transformers 
Hie t-Temperature Operation

Thes* miniaturized high-voltage 
msfoi ners using evaporative cool
i tec .niques include pulse, magne- 
)n filament, plate and audio trans- 
rmers. They comply with military 
deifications and are capable of oper- 
¡ng in ambients from —50 to -j-125 
>g C. Cooling is effected by high- 
electnc fluorochemical liquid which 
porizes in contact with the hot 
hidings and then condenses on the 
Ler surface of the transformer case, 
bndensation takes place in the space 
brmally provided for the expansion 
insulating liquids or gasses.
Raytheon Mfg. Co., Dept. ED, 

Lip. Marketing Dept., Waltham 54,

ecisioi 
e us«

■ XKCUTIVK OFFICISI IL SCOUNOO. CALIFORNIA • FHONK ORIGON 8SXS1 
NEW YORKi IM E.7OTH ST .TRAFALGAR •-1330-CHICAGO,206 W. WACKER M..HMMUJN 2-MGR 

II* CANADA) ATLAS RADIO CORR., LTD., SO WInGOLO AVE, W., fOROHTO, ONTARIO, RU l-MM

CIRCLE 76 ON READER-SERVICE CARD

A Synchro Data Switch 
Replaces Relays

This potted unit, Model DS-3, per- 
hns fine-coarse synchro switching 
Id is suitable for all common synchro 
kios and sensitivities. It measures 

1/16 in. in diameter and is 29/32 in. > 
L This non-linear network sums I 
k and coarse synchro signals in 

ich a way that the coarse signal is 
l( ked for small errors, yet overrides 
|e fine signal for large errors to pre- 
kt false nulls.
[Feedback Controls, Inc., Dept. ED, 
h Main St., Waltham 54, Mass.
ino Engineering Show, Booth 3013.
[ CIRCLE 77 ON READER-SERVICE CARD

| Long Lived Test Point Jack
| One-piece Beryllium-Copper 
[Utilizing fatigue-resistant beryllium- 
Ipper, a new test point jack for the 
fndard 0.080 in. test prod has an in- 
tfinitely long life. A solid beryllium- 
Ipper rod is machined into a one- 
I metal insert with a four-leaf 
Intact at one end and terminal lug at 
|e othef. This is heat-treated, gold- 
jated, and inserted into a teflon in- 
jlator body. The jack thus formed, 
f ids firmly against a 2 oz pull any 
fertion having a diameter between 

in. and 0.083 in. Insertion and
I hdrawal characteristics are very 
Jooth Type SKT-10 conforms to 

For eye appeal or color- 
| Ung, it is available in any of the 
Kht RETMA colors.
■Sealectro Corp., Dept. ED, 610 

Byetti Ave., Mamaroneck, N.Y.

Over 600 types

in full production!

range
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iOhown at left are only a few of the more than 
2236 new product items which you have seen in 
Electronic Design during the past year.

Electronic Design publishes every new product 
item pertinent to design, development, or research 
activities in the electronic field. This means that 
Electronic Design runs not some, but all of the new 
products.

Because Electronic Design is issued twice each 
month, these new products come to your attention 
as soon as they are released—sooner than in any 
other publication.

Here is the largest selection of new components, 
test equipment, and associated devices to be found 
anywhere. No need to search other publications 
when you are looking for new products. Ï ou’ll see 
them first, and you’ll see them all in Electronic



CONTROLLED
HIGH QUALITY

SINCE 1941

QUALITY Control in the manufacture of elec
trical and electronic Connectors is an original
concept rigidly adhered to by Winchester 
Electronics since this company received the 
first of many patents honoring its “original” art.
This Quality Control, from design inception 
to final assembly of all its critical parts, as
sures you of the unqualified reliability of 
every Winchester Electronics Connector de-
livered to you-
Specializing exclusively in Connectors. 
Winchester Electronics* many patents ... and 
numerous other original designs . . . are the 
product of continuous research, development 
of sound ideas . . . and broad experience!

WINCHESTER ELECTRONICS, Ine. 

PRODUCTS AND DESIGNS ARE AVAILABLE 

ONLY FROM ...

WINCHESTER
ELECTRONICS

INCO«PO«*TtO

Coast Branch: 1218 Fifth Street Santa Monica, C&if.

CIRCLE 371 ON READER-SERVICE CARD FOR MORE INFORMATION

Reference Voltage Supply 

Stability 0.2 Per Cent

Announcing the New 
0.005 to 100.0 cps 
Model F Servoscope’

Supplied as a plug-in unit mounted on a standard 
8-pin octal socket, this voltage supply unit is oper
ated by 60-400 cps 115 v ac, and delivers a d-c ref
erence level adjustable from 0 to approximately 87 
v. With any load not exceeding 1 ma, with line volt
age changes between 90 to 135 v, and through the 
temperature range —50 C to +40 C, the output 
stability is better than 0.2 per cent. Design is simple 
and construction encapsulated. Uses include sup
plying reference potential for d-c motor and servo 
systems, replacement of standard wet or dry cells, 
and replacement of more extensive electronic regu
latory systems.

Servo-Tek Products Co., Dept. ED, 1086 Goffle 
Rd., Hawthorne, N. J.

CIRCLE 372 ON READER-SERVICE CARD FOR MORE INFORMATION

Fractional HP Motors

6v to 220 v AC or DC

Now the com
plete Servo
scope line 
meets almost 
all frequency 
requirements 
for evaluating 
servosystems 
and compon
ents with the

addition of the new Model F. The 
convenience of wide frequency cov
erage is featured in one Servoscope 
Servosystem Analyzer. The frequen
cy range of 0.005—100.0 cps is cov
ered in four bands: 0.005 — 0.1 cps; 
0.05—1 cps; 0.5—10 cps; and 5—100.0 
cps. The built-in electronic sweep 
covers the entire frequency range.

Servoscope provides a direct
method for measuring gain and phase 
shifts of low frequency networks by 
combining a multiple signal gener
ator, an electronic sweep generator, 
and calibrated phase shifter in one 
instrument.

This Servosystem Analyzer is easy 
to use. As continuously variable out
put signals of Servoscope are fed into 
the system under test, the resulting 
quantitative changes in phase are 
obtained by simply turning the di
rect-reading phase dial. Signal am
plitude is read directly from the 
associated indicator.

Used in the laboratory, on the pro
duction line, and for field measure
ments, Servoscope is an extremely 
versatile test instrument. Some of iU 
proven applications include: missile 
testing; automatic flight and ship con
trol design; computer response; etc.

Available with universal, shunt or permanent 
magnet fields a group of l/30th hp motors consti
tute the latest addition to Rae Motor Corp.’s line. 
The permanent magnet motor is designated M-100; 
the wire-wound fields are in motors designated 
M-20. The latter can be supplied for voltages from 
6 to 220, ac or de. All of these newly-announced 
motors are supplied either ventilated or enclosed, 
and with either ball or sleeve bearings, as desired. 
All have a maximum hp rating of l/30th, shaft di
ameter of 5/16 in., and weigh approximately 2 lb. 
The same manufacturer’s G-11A gear reducer was 
designed specifically for these motors.

Rae Motor Corp., Dept. ED, 2009 Kewanee St., 
Racine, Wis.

CIRCLE 373 ON READER-SERVICE CARD FOR MORE INFORMATION

Send for the full story on Servoscopt
Servosystem Analyzer. Just address your 
request on your company letterhead to 
Dept. WTA.

SERVO 
: CORPORATION

OF AMERICA

20-20 Jericho Turnpike 
New Hyde Park, L. I., N. Y.

CIRCLE 374 ON READER-SERVICE CARD
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HIGH PERFORMANCE
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Antenna Horns

Model 
1402
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Switch

Model
1404

rect 
inse

Model 
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lost

1000 to 
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pro- 
urt-

cope 
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d to Visit us at the 

I. R. E. Show 
Booths 3207, 3209

ien 
cov- 
cps:

Model 
1401

Delay 
Sweep 

Generator

Model
1403

Gated 
Marker 

Generator

LOW and constant 
contact drop

LOW 
doctricol noise

HIGH 
current density

LONG life... .

$1210.
without plug-Ins 
F.O.B. BOSTON

& Slip Ring Assemblies
BRUSH HOLDERS, CONTACT ASSEMBLIES, 
BRUSH ASSEMBLIES S

Expanded Metals

Ultra Small

T manufacturers of oscilloscopes, digital test instruments, decade 
scalers, delay lines, transformers, radar sats, business machines 
and other types of complex electronic equipment.

CIRCLE 379 ON READER-SERVICE CARD FOR MORE INFORMATION

plus 
DCtolO me 

bandwidth
0.035 jus 
rise time

, 20 mv 
sensitivity

USED EXTENSIVELY IN:
SERVOS • GUN-FIRE CONTROLS 
TELEMETERING • ROTATING 
THERMOCOUPLE and STRAIN 
GAGE CIRCUITS • ROTATING 
JOINTS • DYNAMOTORS
Wide rang* af grades available for standard 
and special applications. Call on our 40 years of 
dotign experience to help solve your problems.

OTHER GRAPHALLOY
PRODUCTS. Unique (oil- 

trse) «elf-lubricating Sushlngi 
und leering« TapplfcaMo -450* 
to * 700*F; with expanoen co
eMdent half that of «tool will not ;
YOixe shall of low f»xp«r»tvr«I, 
OIMraa Piiton Ring*. Sool Ring», 
Thrust and Friction Washers, 
Pump Vanes

ELECTRONIC DESIGN • March 1, 1957

Look how versatile! Six plug-in 
adapters give you all those impor
tant features:

• any sweep delay between 1 nsec and 
0.1 sec by the flip of a switch

• triggering from 0.5 to 5,000 cps
• two-signal display on separate sweeps
• markers 0.1, 1, 10, 100, 1,000, 10,000 

psec apart spaced to 1% time accuracy 
. . . also functions as width gate

• triggering on composite TV video signal 
. . . permits triggering on any part of 
leading or trailing edge of any signal

• sweep speeds down to 5 s/cm
Direct-reading, contmuously-variable sweep 
speeds, 0.1 jis/cm to 0.1 s/cm, 5% accuracy. 
Timing measurement accuracy 1% with gated 
marker generator plug m.
Simple operation . . . direct-reading, func
tionally groupi e! controls throughout.
Clean, brilliant trace and DC amplifier sta
bility.
Direct-reading, contmuously-variabk square
wave calibrating voltage from 0.1 to 100 volts, 
5% accuracy.
Versatile triggering facilities — external, in
ternal signal, internal recurrent 500 to 5,000 
cps or line voltage — trigger on leading or 
trailing edge of signal.
Internal trigger and sweep gate outputs, Z-Axis 
input for intensity modulation.
Elevation rack for easy view ing.

x-axis 
diversification

Aluminum, stainless steel, monel, copper, brass 
and other standard sheet materials can be used in 
forming these expanded metal sheets. The alumi
num, moreover, can be supplied in any color. 
Among the many uses of these expanded metals are 
antenna dishes, electronic cabinet panels, radio or 
TV grilles and housings, machine guarcis, and the 
like. Openings may be as small as l/16th in. and 
up to 2-1/2 in. Designations are Micromesh and 
D uromesh, the latter being for heavier duty. Both 
can be supplied either standard or flattened, as 
required.

Designers Metal Corp., Dept. ED, 456 E. 159 St., 
Harvey, Ill. .

An outstanding Instrument welcomes comparison 
Got complete details today. Write Special Products Division 

LABORATORY FOR ELECTRONICS,INC-

Beam width antenna gain can be provided to in
dividual specifications in a complete line of custom
built antenna horns, available in bandwidths from 
1 to 40 kmc. The small horn pictured here measures 
0.28 in. x 0.14 in. and is intended for short range 
communication, laboratory use or as a field testing 
device for radar.

All horns can be supplied with quick disconnect 
for ease of installation and interchangeability. Silver 
brazed assembly provides high mechanical strength. 
Silver and rhodium are used for all electrical work
ing surfaces to provide maximum resistance to cor
rosion.

J.V.M. Engineering Co., Dept. ED, 4633 Lawn
dale Ave., Lyons, HL

CIRCLE 377 ON READER-SERVICE CARD FOR MORE INFORMATION

From LFE’s Special Products Division-

the ONLY OSCILLOSCOPE with

NEW 411A with 1401 adaptor
Model 1400 Extended Range 
Trigger Generator not shown

•WH « nnt

Îthet

1046 Ntppgrhon Aw. • TONKERS, NEW TORR 
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I Sead data an MSHINCS
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Graphite Metallizing corporation
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A Plug-In Output Strip 
For Counting, Read-Outs

mokes possible on important new drafting technique. It's not just 
a colored pencil; it's a color-drafting pencil. Twenty-four colors— 
and every one reproduces perfectly. Lets you draft with as many 
colors as you need. Saves time, prevents mistakes.

A Magnetic 
Memory Planes

Stack Construction

for MICROWAVE 
SIGNAL AN ALYS S 

of radar communicatic ns 
equipment and compone its

SEND FOR 3^
BULLETIN rK
NO. SA30 1/ 

OR PICK UP '
YOUR COPY AT
BOOTH 3106-3108
1957 RADIO ENGINEERING SHOW
MARCH 18-21 NEW YORK COLISEUM

These magnetic memory planes, available in any 
frame size up to and including 10 in. x 10 in., are 
made in stacks which eliminate the need for molds. 
The planes have greater frame strength and rigidity, 
and spacers are not required for the vertical as
sembly of planes, since the four comers have a 
greater cross-sectional height than the remainder 
of the frame.

General Ceramics Corp., Dept. ED, Crows Mill 
Rd., Keasby, N. J.
Radio Engineering Show, Booth 1629.
CIRCLE 383 ON READER-SERVICE CARD FOR MORE INFORMATION

This decade counting, 10-wire output strip is 
useful in computers, punch card systems and in 
multiple sequence pre-set counters for data proc
essing, recording and production control. It carries 
the designation Model 189B. Functional construc
tion facilitates combination with other strips to 
meet a great variety of instrumentation require
ments. Model 189B utilizes a Dekatron cold-cathode 
glow transfer counting tube and associated con
servatively-designed drive circuits. Maximum 
counting speed is 4 kc, minimum inout requirement 
a 15 v positive pulse of at least 100 microseconds 
width. Output signal is a 30 v positive pulse; out
put impedance is 100 k. Power requirements are 
0.5 ma at -|-400 v de, 0.5 ma at -|-125 v de, 0.5 ma 
at —125 v de, 0.1 ma at —133 v de, 0.6 amp at 6.3 
v ac (gnd) and 0.6 amp at 6.3 v ac ( —125 v de); all 
±10 per cent.

Baird-Atomic, Inc., Dept. ED, Cambridge, Mass. 
Radio Engineering Show, Booth 3219, 21.
CIRCLE 382 ON READER-SERVICE CARD FOR MORE INFORMATION
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VECTRON SA30 SERIES 
MICROWAVE SPECTRUM ANALYZE I 
Clearly and accurately displays:

Frequency of carrier and side bands 
Undesired frequencies generated 
Relative power of all signals 
Details of intermittent signals.

SA30WR-1 2,000 to 12,000 me/«
Direct Reading Dial

Recommended for laboratory or produc
tion use where wide frequency coverage 
is needed and moderate frequency ac
curacy (0.5%) is required.

SA30X5 8,500 to 9,660 mc/s
Direct Reading Dial

Frequency Accuracy 0.05% or better
Ideal for use in design, production and 
maintenance facilities where major re 
quirements are fast, accurate readings 
within its frequency range.

THE SA30 SERIES IS LIGHTER: - uses 

all aluminum construction in a port
able 80 lb. bench-top unit or as two 
rack-mountable assemblies.

'y^CTRON, ine.
anT •Jf&cAanica/2

1583 Trapelo Road • Waltham 54, Mas».
Send for free sample

Other new Mm products include: the Mars-Pbcket-Technieo tor held use, the Mars 
“Draftsmen’s*' Pencil Snerpener with the adjustable point-length feature, and the efficient, 
dean Mars lead sharpener. Alt available * along with the established standards: Mars- 
Lumograph black graphite drafting pencils, Mars-Tachnico lead holder and leads, and 
Trsdltion-Aquarell painting pencils - at ail leading engineering and drafting supply dealers.

AEDTLER.INC.

VECTRON'S MINIATURIZED 
SPHERE RESOLVER requires Ie»» 
than 5 in/oz input for 1 o * 
in/oz from the sine and c 
output shafts. This pre' ion 
mechanical resolver is V/J 
square with a body block over 

, 2Vb" long.
• This product of Vectron design and manufacture 
• is another example of the electro-mecha'i«» 
^problems which Vectron can help you solve

CIRCLE 384 ON READER-SERVICE C> 0

won't fade • won't smear • really waterproof 
e erases perfectly • keeps finest point



SIMULTANEOUS

lynamotor
OPERATING CHARACTERISTICS

FRONT VIEW
too

LOOK

△ Remote Positioner

500

9 andnwlfi

and temperature range 40 to 4-80 C. Maximum

MODERN DESIGN

IN A COMPLETE LINE

OF SWITCHES

CIRCLE 3B8 ON READER-SERVICE CARD FOR MORE INFORMATION

149

Batic 
Switch

(Actual Size) 
K3-SERIES

Used in motor control 
device switch. when ac
tuated. turns on the it'd 
lighl on No. 1. the sole
noid on No. 5. the volt-

H«rmat1cally-S«alad 
Limit Switch»«

Control Six Circuits 
with ONE Snap

JI4 DIA. 
MOLE

for interrupting 3-phase, 
110V, 400 cycle AC circuits

Sub-Miniature 
Switch

ELECTRICAL RATING:
15 AMP 125/250 V.A.C.
15 AMP 30 V.D.C. RESISTIVE
10 AMP 30 V.D.C. INDUCTIVE

Glide Slope Receiver 

Transistor Powered

Multi-Pol» 
Switch»«

One-Way limit 
Switch

turns off the motor on 
No. 4. the green light 
on No. f »nd the fur • 
mice and ammeter on 
No. IX

Start and Stop 
Throo-Phaso Motors 
Completely disconnect all 
current supplied to a 3- 
phase motor by interrupt
ing 3 phases simultaneous
ly with one snap.

vibration is 10 g. Weight of receiver is 6 oz, weight 
of transmitter is 2 oz, and weight of relay box is 11 
oz. Max. follbw-up speed is 60 degrees per second. 

Air Marine Motors, Inc., Dept. ED, 369 Bayview 
^ve., Amityville, N.Y.
Radio Engineering Show, Booth 2315.
CIRCLE 387 ON READER-SERVICE CARD FOR MORE INFORMATION

i»inu mm«/, «uvrWA.

With the switch wired in 
parallel arrangement, the 
current is divided into 3 
paths through the «witch 
This permits the switch to 
be used with a load rated 
up to 3 times the ampere 
rating of the switch.

With the switch wired in

series arrangement, the 
current ha» only 1 path 
through the switch. The 
multiple breaks in the 
urreM path oermits the 

switch to be used where 
the line voltage is rated 
up to 3 times ths voltage 
rating of the switch; am
pere rating not affected.

vibrator, this glide slope receiver
Leighs only 6-3/4 lb. Two transistors, operating as 
L multivibrator circuit, provide all the ac required. 
The receiver, designated Model DGS-20, has up to 
10 crystal channels in the 329.3 to 335.0 mc band, 
and is supplied with 10 additional crystals for 
hhire requirements. Crystals are selected by a 
rotary solenoid controlled by a panel switch. Vac- 

nm tubes are ruggedized; modular design has 
been featured to simplify servicing. The entire unit 
conforms to the electrical performance requirements 
fRTCA paper DO-58.
Dare, Inc., Dept. ED, Troy, Ohio.
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«-CIRCUIT CONTROL — in a small package.
Makes possible a wide variety of circuit combinations

Utilizing an all-electronic means of converting 
urcraft battery current to ac, instead of the usual

The K3-Series offers designers a wide variety of 3-phase cir
cuit hookups for servo-controls, to limit movement of machine 
members and as a start-and-stop switch which formerly were 
possible only with complicated relays or a number of separate 
switches. A large selection of standard actuators is available.

The Model 11 Torsynator is a low cost remote 
positioning device. It has small input torque and 

I high output torque. Accuracy within ±1/2 degree. 
Input volts are 28 v de, starting time is 20 millisec
onds, idle current is 0.1 amp, starting current is 0.4 
<mp, and output is 7 in. oz. Gear reduction is 400-1

Hay ? yOU senf us yOur subscription 
Knewal form?

PROBABLE MECH. LIFE............................ 1,000,000 OPS
PROBABLE ELEC. LIFE,............................ 500,000 OPS
AMBIENT TEMP. RANGE......... —100° TO +275O F.*

•(—100“ Io 4-375°F. available)

ELECTRONIC DESIGN • March 1, 1957

SIMULTANEOUS “MAKS A BREAK" ACTION
Permits unusual applications, reduces arcing, prolongs 
switch life and increases electrical capacity.

CONTACT ARRANGEMENTS:
K3-4—TRIPLE-POLE, DOUBLE THROW
K3-2—TRIPLE-POLE, NORAAALLY OPEN
K3-1—TRIPLE-POLE, NORAAALLY CLOSED

ELECTRO-SNAP
SWITCH AND MFG. CO. 
4216 Wast Ioka Street • Chicago 24, Illinois

WHAT YOU CAN DO WITH IT I

♦ Wire Movable Poles in Series for High Voltage 
or In Parallel for High Current

/ 1 U— .350------
.X TOP VIEW

^61.07$ 0IA 

WWE HOLES

This completely new Electro-Snap triple-pole switch simul
taneously reverses current flow through three windings of a 
3-phase motor up to 1 H.P. and interrupts other types of 
multi-switching installations. Instantaneous snap-action of the 
three poles is independent of the speed of actuation — even 
extremely slow moving cams can be used.



VITREOSIL

-V

Look no further

Nylon Fasteners 

Also Insulate

THIS VACUUM TUBE VOLTMETER is ex
tremely versatile, combining in one in
strument an AC Voltmeter—covering a 
range from audio to UHF frequencies, a 
DC Voltmeter—with 100 megohms input 
resistance, and an ohmmeter capable of 
measuring resistance from zero to 1000 
megohms. Ideal for use wherever highly 
precise measurements are essential. Maxi
mum stability and low current consump
tion are outstanding features. Balanced 
indicating movement makes this excep
tional instrument suitable for use lying 
flat, standing vertically or inclined.

Far complota Information on th« above and 
other Instruments In the RCA line, write to 
RCA, Dept. P-292, Building 15-1, Camden, N.J.

DC VOLTS
7 ranges« 1, 3,10, 30,100, 
300,1,000.
Accuracy: ±3% full scale 
deflection.
Input resistance: 100 meg
ohms ±2% on all ranges.

AC VOLTS
6 ranges: 1, 3,10, 30,100, 
300.
Sine Wove Accuracy: 
±3% full scale deflection. 
Input impedance: Less than 
2 mmf in parallel with 
15 megohms.
Frequency Response: ±1.0 
db, 18 cps to 700 MC.
Relative Measurements: 
possible to 1,000 MC.

RESISTANCE: 0 to 1,000 
megohms in 7 ranges.
Accuracy: ±5% between 
divisions 10 and 100 on 
scale.
DB Range: —10 to 4-52 
dbm in 6 ranges.
Zero dbm = l mw in 600 
ohms.

Self-locking, self-retaining fastening devices, 
made of nylon, create vibration-proof and shock
resistant assemblages in which metal parts may be 
physically joined but electrically insulated. The 
Grippit fastener is an unthreaded nylon nut. It has 
self-retaining features, so it can be inserted during 
production runs without danger of being dislodged 
during handling. A self-tapping screw, such as type 
“Z”, is driven into the Grippit by either hand or 
power screwdriver. The screw impresses its own 
thread on the nylon inner wall. As the screw is 
tightened the Grippit is drawn up and forms a 
collar, as shown in the illustration, thus constituting 
a secure and rigid lock washer. Grippits are par
ticularly recommended for assembling enameled 
parts without risk of the chipping or crazing some
times caused by metal to metal contacts. The fas
teners are presently available to take sizes #8 and 
#10 self-tapping screws.

Tru-Lock Fasteners, Inc., Dept. ED, Woodbury, 
Conn.
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Wide Angle 
Lens

165 Degrees

if you1 re looking for

“HIGH PURITY
fused quartz

LABORATORY WARE

The world’s largest pro
ducer of fused quartz prod
ucts can help you with your 
most critical and exacting 
needs for your laboratory 
ware.

Vitreosil9 products can 
be supplied in an unusually 
large variety of types and 
sizes. Also fabricated to spec
ification to meet semi-con
ductor requirements for the 
production of silicon metal.

TRANSPARENT VITREOSIL
For ultra-violet applica

tions, metallurgical investi
gations, chemical research 
and analysis, photochemis
try, spectroscopy and physi
cal, optical and electrical 
research.

Send specifications for 
your requirements. Please 
use coupon below.

f
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THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 

18-20 Salem Street, Dover, New JerjeyEquipped with iris ring adjustment from f/1.5 to 
f/8.0, this compact, 3.45 mm lens covers an area of 
165 deg both horizontally and vertically. It is des
ignated Triad 720 and is available in either a gun 
camera (GSAP) mount or a “C” mount. With the 
gun camera mount it protrudes 4-1/2 in. from the 
front plate of the camera and measures 4 in. in 
dia at its widest point. The Triad 720 is primarily 
intended for use in instrumentation.

Triad Corp., Dept. ED, 17136 Ventura Blvd., 
Encino, Calif.
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Plea*« »«nd technical data on

•Frico in U.S.A., f.o.b. Camden, N.J. Subjoct to thongo without notico.

Street

Zone____ State-----------City

CIRCLE 393 ON READER-SERVICE CARDCIRCLE 390 ON READER-SERVICE card for more information
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In Canada RCA VICTOR Company Ltd . Montreal

E
Pl

Company___  

Nam« t Titi«
RADIO CORPORATION 

OF AMERICA 
COMMFPC/AL ELFCFPONIC PRODUCTS 

CAMDEN. N.J.

Instrument 
Engineering 
Representatives in 
Principal Cities
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Rectangular Indicator Lamps

Flat or Prism Lens

OMPACT
NSITIVE

MAKE

TECHNICRAFT
YOUR PRIMARY SOURCE

FIRST INDUSTRY SHOWING
at the I’R’E Show in

TECHNICRAFT BOOTH #3810

CAW CIRCLE 397 ON READER-SERVICE CARD FOR MORE INFORMATION395 ON READER-SERVICE CARD

151

for full information 
please write or wire

Will take 
25 G’s!

Technicraft advanced design engineer
ing and manufacturing facilities are 
available to serve your needs from 
the face of the Magnetron through to 
the antenna.

1ECTRONIC DESIGN • March 1, 1957

SERVING RADAR AND COMMUNICATIONS WITH UK 
BEST IN MICROWAVE TRANSMISSION DEVICES

Teflon (“spaghetti”) tubing, formerly supplied by 
its maker only in AWG sizes 8 through 26, has now 
been made available also in sizes 1, 2, 3, 4, 5, 6, 7, 
28 and 30. Polypenco thin-wall tubing has a mini
mum dielectric strength of 750 volts/mil, dielectric 
constant of 2.0, surface resistivity above 10 to the 
12 ohms per sq cm, zero water absorption, and a 
temperature service range from —320 to -|-555 F. 
The material resists soldering temperatures com
pletely. Every size is available in ten colors for cir
cuit identification.

Polymer Corp, of Pa., Dept. ED, 2140 Fairmont 
Ave., Reading, Pa.

These rectangular indicator lamps are supplied in 
two sizes: 1-13/32 in. x 31/32 in., and 31/32 in. x 
11/16 in. Lamp bulbs are serviced from the front 
of the panel. Designations can be engraved directly 
on the lens. Lenses may be flat, or prismatic for 
wider visibility. The lamps are single-hole mounted 
in a circular opening. Multiple application in an
nunciator assembles is simple and can be made 
either by the user, or the manufacturer will as
semble the lamps into multiple units meeting the 
user’s requirements.

For low voltage applications T3-1/4 single-con
tact miniature bayonet lamp bulbs are recom
mended; and they may also be used for 120/220 v 
sendee with a 10-w resistor externally bracketed 
and secured by the lamp unit. A NE-51 neon lamp 
bulb may be used for 120/220 v applications with 
the prism lens, and the required resistor incorpo
rated in the socket assembly.

H. R. Kirkland Co., Dept. ED, 8 King St., Morris
town, N. J.
CIRCLE 396 ON READER-SERVICE CARD FOR MORE INFORMATION

ere is a new series of light-beam gal- 
nometers that were developed to with- 
rnd the extremely severe conditions of 
ock and vibration encountered in field 
hieing and testing of jet aircraft.

trough unique folding of the light 
earn, great compactness is achieved 
bile retaining sensitivity to the highest 
!gree...equal to that of laboratory in- 
rwnentr/
pe Howell Galvanometers feature 
cellent readability. They are readily 
laptable to existing instruments. They 
f competitively priced.

SPECIFICATIONS:
psitivity to .105 microamperes per millimeter 
distances: 20. 100. 500 and 1000 ohms. Short 
pc high speed response. SIZE: ONLY 2.6" 
f 62" x 3.615" Sealed construction.

Teflon Tubing In New Sizes 

From AWG 0 to AWG 30

LIGHT-BEAM

NEW (2 to 5 KMC/S Double Ridged) 
Flexible and Rigid Waveguide 
Assemblies and Components

This complements the TECHNICRAFT 4.75 to 11.0 
KMC/s Double Ridged Waveguide now available.

MOLDED FLEXIBLE WAVEGUIDE ASSEMBLIES 
in one continuous length up to 100 feet.

’DWELL INSTRUMENT Company
Trinity St • Fort Worth 7, Texas



Multiple switching
sequences II««*1

Cancer?
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packaged
SWITCHES
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Weite for Technical Bulletin EP-73 
for contplete engineering data.

Ak small an a ornarti r 
in diameter

V ARÏÀ 8L E

△ Magnetic Counter 
And Frequency Divider

For militarti and 
commercial 

appUcatwne ..

DESIGN • March 1

Band-uwitchina in 
ertra-smaU electronic 

i qnipmcnt

Lots of people die of it, 
I kno w ... but the 
American Cancer Society 
says a great many deaths 
from cancer are needless 
deaths. That's why I do 
what they tell me. I have 
an annual medical 
checkup however well 
I feel. I know the seven 
danger signals. And 
ivhen I want sound 
information, I get it from 
my Unit of the

Cancer can't strike i 
I'm hiding.

A DIVISION OF GLOBE-UNION INC 
960C East Keefe Avenue * Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario

Centralab Series 1OO 
Sub-Miniature 
Rotary Switch

Compared to a conventional four-tube counter, 
the Magnivider shown here consumes only half the 
power and occupies only one-third the size. It is in
tended for random counting, frequency division, 
preset counting, numerical accumulators, synchro
nizing television sweeps and similar applications. 
Two outputs provide 40 v at high impedance and 
4 v at low impedance. The Magnivider is available 
in three scales, 9, 10 and 11.

Counting rate is de to 50 kc. Power requirements 
are 6.3 v at 0.3 to 0.45 amp; 150 v at 15 ma for 50 kc 
counting rate but at 12 ma for counting rates below 
1 kc. Input: a positive pulse of 32-48 v (which may 
be obtained from another Magnivider), with a rise 
time of 0-2 ¡isecs and a pulse width 10 psecs less 
than the pulse spacing. The high impedance output 
delivers a nominal 40 v above ground pulse to an
other Magnivider or to a 100 k load shunted by 25 
upf max. The low impedance output delivers a 4 v 
pulse to cables or transistors offering a 100 ohm im
pedance. The unit utilizes a printed circuit and one 
electronic tube. Dimensions are 3-1/2 in. x 5-1/2 in. 
x 1-1/4 in.

Magnetics Research Co., Dept. ED, 255 Grove 
St., White Plains, N. Y.
Radio Engineering Show, Booth 3944.
CIRCLE 402 ON READER-SERVICE CARD FOR MORE INFORMATION

A lightweight, ultra-small switch with the 
electrical rating of larger switches.
Available up to 12 positions. Make and break, 
resistance load, 1 ampere at 6 volts d e.;
150 milliamperes at 110 volts a.c.; current
carrying capacity, 5 amperes.
Sections are ceramic — Centralab Grade 
L-5 Steatite. Wafers can be stacked up three 
sections per shaft.
Meets the corrosion-resistance requirements — 
and exceeds the insulation resistance — 
specified by MIL-S-3786.

AMERICAN
CANCER 
SOCIETY

What 1 don't know 
won't hurt me,

A Sharp Cut-Off Pentode 
Frequencies to 400 Me

Intended for critical military and commercial 
applications this sharp-cutoff pentode, designated 
5636, incorporates a compact structure in which 
special attention has been given to features that 
enable it to resist shock and vibration. It has two 
separate control grids, each with a sharp-cutoff 
characteristic, a unipotential cathode and two cath
ode lead terminals to facilitate isolation of input 
and output circuits. The tube will serve with high 
efficiency in gated amplifier circuits, delay circuits, 
mixer circuits, gain-controlled amolifier circuits and 
many other applications, at frequencies up to 400 
me.

Radio Corp, of Amer., Tube Div., Dept. ED, 
Harrison, N. J.
Radio Engineering Show, Booths 1602,1707.
CIRCLE 401 ON READER-SERVICE CARD FOR MORE INFORMATION



Improves
performance • 0» Pont

SAYS

SARKES TARZIAN
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ART WIRE 
ANO STAMPING CO. 
Boy en Place, Newark, New Jersey 
CIRC E 405 ON READER-SERVICE CARD

Don't forget to mail your renewal form 
to continue receiving 

ELECTRONIC DESIGN.

A Rotary Latch 
Assembled on One Panel

iCTFDNIC DESIGN • March 1

Interference Detectors
Eliminates Screen Room

Wir. • 
» quntitiw, bt 
»gli 44 AW« 
hug fMduMssM

This Model 2A interference detector can elimi
nate the need for a screen room. Used on produc
tion lines to compare the order of interference given 
off by samples of the same type it provides a simple 
means of quality control. The meter detects inter
ference that may be a cause, or a potential cause, of 
malfunctioning of critical equipment Used with an 
antenna (available as an accessory) it reports inter
ference within equipment, and on secondary power 
lines, of an intensity of 1 mv or more. A broad spec
trum in me region may be observed, or specific 
bands picked out for observation, by means of band
pass filters. Standard filters cover four bands: 0.075 
to 35 me; 0.150 to 0.500 me, 0.450 to 1.2 me, and 1.0 
to 35 me; other band-pass filters can be supplied to 
order.

Interference Testing and Research Laboratory, 
Inc., Dept. ED, 150 Causeway St., Boston 14, Mass.

CIRCLE 407 ON READER-SERVICE CARD FOR MORE INFORMATION

Made of steel, cadmium plated, the rotary latch 
consists of four parts; latch-screw, shim plate, an
chor block and latch-nut. The entire latch is as
sembled on the access panel only. The Paneloc 
Rotary Latch operates with a quarter turn. It is 
available in three standard sizes.

Scovill Mfg. Co., Dept. ED, Waterbury 20, Conn. 
Radio Engineering Show, Booth 4007.
CIRCLE 406 ON READER-SERVICE CARD FOR MORE INFORMATION

irkes Tarzian, manufacturers of television and radio 
uipment, use Art Wire and Stamping Company's 
kial upset pins because their uniformly high qual- 
i eliminates manufacturing problems. They say: 
through the use of this part we have simplified 
Isembly and improved performance.”

f supply upset pins of any workable metal or alloy in 
peters from .010 to .090. Thickness of upset flange 
I head from .010 on fine wire to .062 on heavy wire, 
kes precision positioned 
your specifications.

i r 1
pcision manufacture on
Rm high speed machines s------ ' 
Msin uniformly high qual- .
-lowest production costs.
k not let us quote on your >

pt order? Send a blue- ' j
F or sa nple for a prompt /Jr

ART WIRE

SPECIALTIES. INC
¡98 MAIN ST. TARRYTOWN. N. Y

I UPSET 
n pins



TERMINALS

CONTACT 
HNS

Sand for Muni-Swage or 
Bead Chain Drive Catalogs!

LOCKTITE Holder and Imported CASTELL Lead
Castell Locktite Holders, armed with long sticks of 
graphite-saturated imported Castell 9030 lead, are used 
in practically every engineering and design office. Busy 
Pros are keen about Locktite because it has a gun
rifled clutch that holds the lead like the jaws of a bull 
dog, preventing slipping or turning. They are keen about 
imported 9030 Castell lead, because it is identical to 
lead which made Castell wood pencil world famous.
Have you seen Locktite 9800. with the patent-pending 
Degree Indicator. A turn of a brass collar indicates the 
degree in use. Pick one up from your Dealer today.

A.W.FABER-CASTEU
PENCIL CO., INC. NEWARK 3, N. 1.

with

BEAD CHAIN
Multi-Swage Parts

A Frequency Meter

Allows 20-Channel
Servicing

JACKS

FRICTION 
CONTACTS

also PRINTED CIRCUIT 
MINIATURE PARTS

Contact pins, terminals, jacks or 
any small tubular parts. Maximum 

diameter x VA" length.
Send sketch for quotations.

BEAD CHAIN DRIVES
Low-speed positive drive« or motion transfer 

... at far less cost!

THE Head CHAIN MFG. CO.
Ju Mountain Grove St., Bridgeport 5, Conn.

CIRCLE 410 ON READER-SERVICE CARD FOR MORE INFORMATION

A frequency meter capable of servicing multiple 
transmitter installations operating on from one to 
twenty channels in mobile radio communications 
systems, the Type 5890-A is portable and features 
transistorized circuitry’. It can be utilized with any 
transmitter operating in the 25 me to 470 me band. 
The crystal-controlled meter can be used as a 
source for associated receiver alignment and for 
setting transmitter modulation deviation.

This meters frequency source, a crystal oscil- 
lator/harmonic generator, has a stability of 
±0.0005 per cent, and is controlled by one of twenty 
pre-selected crystals. Four additional crystals can 
be supplied to generate intermediate frequencies 
for receiver alignment procedures. With the excep
tion of the crystal oscillator stage, all circuitry is 
transistorized.

Allen B. DuMont Labs., Inc., Dept. ED, 760 
Bloomfield Ave., Clifton, N.J.
Radio Engineering Show, Booths 3201-3203, 3301
3307.
CIRCLE 412 ON READER-SERVICE CARD FOR MORE INFORMATION

A Water-Sealed Splice 

Has Nylon Sleeve

IS YOUR INDUSTRY KEEPING UP WITH THE 
FAST-MOVING HEAT-CONTROL FIELD?

DO YOU KNOW ABOUT FENWAL’S MINIATURE 
AND MIDGET THERMOSWITCH® TEMPERA
TURE CONTROLS?

DO YOU KNOW THAT THE UNIQUE THERMO
SWITCH PRINCIPLE MAKES FOR THE MOST 
RUGGED, RELIABLE THERMOSTATS?

DO YOU KNOW THAT FENWAL NOW MAKES 
EXTRAORDINARILY SMALL ONES FOR TIGHT 
SPOTS?

Designers — write to Fenwal Incorporated. 
173 Pleasant Street, Ashland, Mass.

fé nival Controls Temperature 
... Precisely

Engineering in 
Action depends on 

CASTELL

T 
G( 

he

This permanent, water-sealed and insulated 
splice is composed of a highly conductive, electro
tinned copper link; a transparent nylon sleeve, and 
anodized aluminum sealing rings. It is installed with 
a ratchet-type, controlled-depth-of-indent tool, des
ignated Hytool. The Sealink splice accommodates 
AN wire sizes #26 thru #10, and can be used 
( see the illustration) for two-wire or multi-wire ap
plications. It is color-coded for size identification, 
and meets MIL-T-7929A.

Bumdy Corp., Dept. ED, Norwalk, Conn.
Radio Engineering Show, Booth 4424.
CIRCLE 413 ON READER-SERVICE CARD FOR MORE INFORMATION
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OK! BUY HI-FI
But plan for the future

Wouldn't it be frustrating 
to buy a speaker and have 
to discard it when you arc 
ready for something better? 
But not any more! Y'ou ran 
buy a University speaker 
and add to it until you have 
the finest speaker system 
you’d ever want. University's 
P’S’E* makes this possible 
... and it’s so easy. Buy 2

speaker or system now and enjoy immediate listening 
satisfaction. When because of musical taste, finances 
or just whim, you want a more elaborate system, you 
can add speaker components without discarding what 
you have.
P*S*E is really ingenious... more than 
that, it is a blessing to all Hi-Fi’ers. If 
you’re interested in “planning for the 
future” learn all the facts. Send for 
FREE illustrated brochure to Desk C-44, 
University Loudspeakers, Inc., 80 So. 
Kensico Ave., White Plains, N. Y.

* P-S‘E—Progressive Speaker Expansion Plan—is a con
cept first introduced by University...and is still the best.
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R
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How To Get Things Done

FREE

NATION
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A Vibration Mounting

Load Ranges 50-1000 lbs

Hermetically sealed construction makes 
the Frahm Miniature Frequency Meter 
practically indestructible and foolproof in 
conditions of heavy moisture or fine dust. 
Design engineers who try Frahm Sealed 
Type Frequency Meters specify them

24-Page Illustrated Booklet N-40 
Mailed Without Obligation

ON INSPECTIONS
I FINE, AMERICAN-MADE INSTRUMENT 
| 1... AT OVER 50% SAVING

ALSO AVAILABLE 

IN STANDARD OR SPECIAL MODELS 

FOR PANELBOARD OR PORTABLE USE 

Frahm Resonant Reed Frequency 
Meters are available in a variety of 
standard shapes and sizes to indicate 
alternating current frequency from 15 
up to 1500 cycles per second. They are 
applicable to pulsating or interrupted 
D-C as well as A-C supply circuits. If 
you have special design requirements 
for range, methods of activating, scale 
graduations, etc., we invite your cor
respondence. We are confident we can 
meet your specifications.
WRITE FOR BULLETIN 32-ED.

I Up to 3" Working Distance — Erect 
|| Imago — Wide 3 Dimensional field 
Now, ready offer years in development— 
this instrument answers the long stand-

FREE! Giant CATALOG of OPTICAL BUYS!
OVER 1,000 OPTICAL ITEMS . . . Many on-the-|ob 
helps . . . quality control aids! 64 pages — hundreds 
of illustrations. Many war surplus bargains! imported I 
instruments! Lenses, Prisms, Magnifiers, Telescopes, / 
Microscopes, Binoculars, etc. Optics fo' industry,, re- L 
search labs, experimenters, hobbyists. No obligation. 
Write for FREE Catalog DA

This vacuum mounted quartz crystal unit, type 
BG6a, incorporates an AT-cut element. Aging of 
the unit is 2.0 ppm maximum during the first year 
of service under low drive conditions. The toler
ance of the unit is ±0.0005 per cent of nominal 
frequency at 25 C, stability is ±0.0015 per cent 
Maximum deviation from measured frequency at 
25 C over an ambient range from —55 to 4-90 C. 
The overall dimension is 2-1/8 in., vacuum mounted 
in a T5-1/2 bulb, small button miniature base.

Bliley Electric Company, Dept. ED, Union Sta
tion Bldg., Erie, Pa.
¡Radio Engineering Show, Booth 2736.

A Miniature Crystal 
3 to 100 MC
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| Jame» G. Biddle •
j 1316 Arch St., Phila. 7, Pa. ED 
t Please mail following bulletins 
. □ 32P2 0 32 □ 33 □ 34

SAVE!»

STEREO ]I0CROSCOPB 
k INDUSTRIAL OR HOBBY USt

An all-metal mounting construction of aluminum 
and load carrying stainless steel resilient elements 
that will attenuate 20 g impact shocks. The W164 
series is available in load ranges from 50 to a 1000 
lbs per unit. The non-linear spring rate of Met-L- 
Hex resilient elements produces increasing stiffness 
as loads increase. The natural frequencies of the 
W164 series are between 13 and 17 cy per second 
and will provide vibration isolation at disturbing 
requencies above approximately 1250 cy per min

ute. When used as either a compression hanger type 
mount or an inverted hanger type, performance re

I mains approximately the same.
Four 1/4 in. bolts are used for floor or structural 

mounting. The equipment is mounted through one 
3/8-16 UNC tapped center hole.

I Robinson Aviation Inc., Dept. ED, Teterboro, N.J. 
I Radio Engineering Show, Booth 2506, 2508.

I CIRCLE 417 ON READER-SERVICE CARD FOR MORE INFORMATION

repeatedly for land, sea and airborne 
equipment because they withstand dirt, 
fungus attack, humidity and other 
destructive atmospheric conditions. 
The ’’miniature” is available in 

and 3^" sizes. WRITE FOR 
BULLETIN 32P2-ED.

FRAHM RELAYS AND OSCILLATORS
Frahm Resonant Reed Relays and 
Oscillators open a new era to 
designers of electro-mechanisms. 
The transmission of a number of 
control signals over a single com
munication circuit of any type is 
simplified by the use of these 
components. WRITE FOR BULLE
TIN U-ED (FRAHM RELAYS) 
AND BULLETIN 34 ED. 
(FRAHM OSCILLATORS).

GRAPHIC SYSTEMS « *™EET
IN & W TUrUX Wo Ye

CIRCLE 419 ON READER-SERVICE CARD FOR MORE INFORMATION

BOARDMASTER VISUAL CONTROL
Gives you a Graphic Picture of your operations, 

spotlighted in color. You See what is happening at 
a glance. Facts at eye level — saves you time, pre
vents errors.

Simple, flexible — easily adapted to your needs. 
Easy to operate. Type or write on interchangeable 
cards, snap in grooves. Ideal for production, sched
uling, sales, traffic, inventory, etc. Made of metal. 
Compact, attractive.

Complete Price $4950 Including Card«

NAME

JOB FUNCTION

COMPANY

ADDRESS

STATE

Rll II ing need for a sturdy, efficient STEREO MICRO SCOPE at
H HTW low cost. Used in production—in research—in the Jab, 

shop, factory, or at home; for inspections, examinations, 
) counting, checking, assembling, dissecting—speeding up 

and improving quality control 2 sets of objectives on 
rotating turret. Standard pair of wide field 8X Kellner Eyepieces give you 
21 power and 34 power. Additional eyepieces available for greater or 
lesser magnification. A low reflection coated pr>sm erecting system gites 
you an erect image—correct as to right and left—clear and sharp Helical 
rack and pinion focusing. Interpupillary distance adjustable. WE WILL 
SHIP ON 10-DAY FREE TRIAL e
Order Stock No. 85,039-DA............... full price . . . $99.50 f.o.b.
Shipping weight approximately 11 lbs. Barrington, New Jersey

Send check or M.O.—or order on open account

WE’LL SHIP ON 10-DAY FREE TRIAL

A MIGHTY MITE FOR FREQUENCY MEASUREMENT
MINIATURE. SEALED TYPE FRAHM
RESONANT REED FREQUENCY METER

1316 ARCH STREET

MB SB It

EDMUND SCIENTIFIC CO., BARRINGTON



CO A-600

150 watts from
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Grid-Controlled Indicator Tube

CIRCLE 424 ON READER-SERVICE CARD FOR MORE INFORMATION

ornar ELECTRIC COMPANYKIP ELECTRONICS CORPORATION
Dept. E, Stamford, Connecticut

CIRCLE 422 ON READER-SERVICE CARD FOR MORE INFORMATION
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KP-125, 
Actual Size

dock or to your sped 
fi cationi.

The KP-125 is a subminiature, grid- 
controlled indicator tube which operates 
with small signal voltages and negligible 
current. A gas-filled triode of the glow
discharge type, the KP-125 provides a 
visual glow which may be viewed end
on or from the side. Both the filament 
(very low drain hearing aid type) and 
the anode may be operated from the AC 
line and consume power in the milliwatts 
region. The tube glows with 0 volts on 
the grid and extinguishes with —3 volts 
on the grid. Flying leads are provided 
for direct soldering into circuits, such 
as on printed boards. The characteristics 
of the KP-125 make it useful in com
puter transistor circuits as an indicator 
of current conditions which does not 
load the circuit under test. Additionally 
it serves as an indicator for monitor 
service in remote control panels. For de
tails on this and other special purpose 
electron tubes, write:

VISIT BOOTH 3821
I.R.l. SHOW
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3349 ADDISON STKEET CHICAGO IB, ILLINOIS

This unit requires only one shift pulse generator I 
utilizes one magnetic core and one germanium di
ode per stage with vacuum tube driver, or one 
magnetic core and one transistor per stage with 
transistor driver. Drivers can operate up to 50 stages 
of a register. Units are available at operating fo. 
quencies from 0 to 10 kc, 50 kc, 100 kc, 250 kc and 
500 kc.

These units have demonstrated life expectancies 
in excess of 40,000 hours. Normal packing density 
is 120 units per square foot of panel space. The 
magnetic core is encapsulated. The component 
are mounted on a printed circuit board which . 
sealed from outside moisture. These units are avail
able with printed circuit lugs, solder lugs, or plug
in type headers, and also custom-packaged to meet 
special requirements.

Mack Electronics, Dept. ED, Div. of Mad 
Trucks, Inc., 40 Leon St., Boston 15, Mass. 
Radio Engineering Show, Booth 1815-1817.

relatively low resistance values need TRU-RIB RESISTORS. They 
are especially adaptable to starter duty, but can be used in a 
wide variety of continuous duty applications.
Available up to 1500 maximum watts. Special units can be

Whatever your relay needs may be. 
Comar will design and "custom
manufacture” the right relay for you. 

Electrical characteristics, sizes and 

mountings are tailor-made to exactly 

fit your requirements. Precision- 
engineered, easier to install, more 

efficient in operation, economical in 

price. Send for details now!

This silver-plated beryllium copper clip will hold 
all transistors 0.235 x 0.375 in. including the 2N1M 
and 2N78. The clip has a four point grip and a stop 
tab to prevent the transistor moving longitudinally- 
Provided with a single 1/16 in. diam. mounting 
hole, the clip has an integral tab to be inserted a 
a second hole to prevent twisting. It is designed to 
meet aircraft and missile heat, shock and vibration 
requirements.

Atlas E-E Corp., Dept. ED, 47 Prospect St., Wo
burn, Mass.
Radio Engineering Show, Booth 4235.
CIRCLE 425 ON READER-SERVICE CARD FOR MORE INFORMATION

Power Rheostats
Available from 25 to

A Transistor Clip 

Resists Vibration

RELAYS . SOLENOIDS . COILS . TRANSFORMERS • SWITCHES • HERMETIC SEALING 

CIRCLE 423 ON READER-SERVICE CARD FOR MORE INFORMATION

RU

HM

RODUCTS

SIMPLE 0« 
SUNDAR0

COMPII*
OR SPECIAL

MANUFACTURERS: Power Rheostats, Fixed Resistors, Adjustable Resistors, ''Econohm" Resistors, “Tru-rib" Resistors

Division of Model Engineering & Mfg., Inc.

PRODUCTS General Sales office: 2800 N. Milwaukee Ave., Chicago 18. Ill
Factory: Huntington, Indiana

.fOR industrial u« 
. fOR MlUUR* USt



Small and Accurate

FOfit

A Germanium Junction Photocell

Miniature Size
RATE GYRO

FREE GYRO

TION

Write today for technical data on Kearfott Gyros.

ea

CIRCLE 427 ON CIRCLE 429 ON READER-SERVICE CARD FOR MORE INFORMATIONREADER-SERVICE CARD CIRCLE 430 ON READER-SERVICE CARD FOR MORE INFORMATION
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8^6 Galindo Street 
Concord, California

3 GYRO 
PLATFORM

FLOATED RATE 
INTEGRATING GYRO

DESIGN • March

The PG40A miniature germanium junction photo
electric cell is designed to sense punched cards and 
perforated tape. It has a diameter of 0.093 in. which 
makes mass grouping in a small space possible.

This cell passes saturation current practically in
dependent of the applied voltage. When the cell is 
illuminated, the current increases by an amount 
directly proportional to the illumination.

Due to their large current or voltage output a 
suitable relay or cold cathode trigger tube may be 
operated directly from the cell. It can be used at 
low light levels.

International Standard Trading Corp., Dept. ED, 
22 Thames St, New York 6, N.Y.
Radio Engineering Show, Booth 2008.

ANALOG COMPUTER
MODEL 3000
Simplified analog computer solves wide va
riety of engineering problems. Detachable 
oroblem boards and plug-in components fa
cilitate rapid problem set-up. Function gen
erator, multiplier, chopper stabilizer, and 
other accessories available. Write for com
plete data. Model 3000, $1150 FOB Factory.
Problem board $95

For hours in aircraft or 
minutes in missiles, gyros 

must possess ruggedness and 
dependability that will assure 

performance of the mission. 
Kearfott Gyros possess this 

ruggedness and dependability 
coupled with extremely high 
accuracy. That is why they 

are so widely used in all types 
of aircraft and missiles. 

Kearfott Vertical, Rate, Free, 
Directional and Floated Rate 

Integrating Gyros as well as 
Stable Elements are designed 

to meet the most stringent 
airborne requirements.

KEARFOTT COMPONENTS 
INCLUDE:

Gyro«, Servo Motor«, Synchro«, 
Servo and Magnetic Amplifier«, 
Tachometer Generator«, Her
meticRotary Seals, AircraftNavi- 
gational Systems, and other high 
accuracy mechanical, electrical 
and electronic components.

Unsurpassed in Performance 
Unequalled In Compactness

Kearfott Miniature Vertical 
Gyrus satisfy the requirements 
of MIL E 5272 as regards shock 
test (Procedure II) humidity, 
salt spray, fungus resistance, 
rain, sand, dust, immersion and 
explosion proof. Duplicates the 
performance of standard verti
cal gyros in Vi the volume and 
weight.

GYROS 

for every application

The MPR-13 multi-channel programmer provides 
up to 13 channels for repeat cycling or random 
programming. It has an accuracy of 0.002 per cent. 
It is designed for missile and aircraft use.

This unit provides for an insulating tape similar 
to 35 mm photographic film to be advanced be
tween 13 contactors. The tape is marked lengthwise 
in time and divided in 13 channels. The Program
mer MPR-13 weighs 3 lb, 10 oz and measures 
2 x 3 x 6 in.

Photographic Products, Inc., Dept. ED, 1000 N. 
Olive St., Anaheim, Calif.
Radio Engineering Show, Booth 3001.
CIRCLE 428 ON READER-SERVICE CARD FOR MORE INFORMATION

KEARFOTT COMPANY, INC«, LITTLE FALLS, N.J.
Sohs and Engineering Office*: 1378 Mam Avenue, Clifton, N. J. 

Midwest Office: 188 W. Randolph Street, Chicago, III. South Central Office: 4115 Denton Drive, Dalia», Tena* 
Wert Coart Office- 253 N Vinedo Avenue, Pasadena, Calif.



New York Chicago Los Angeles

158 ELECTRONIC DESIGN • March 1

And We’ll Tell 25,000 Others
You’re coming to the Show and Convention to pick up some ideas. You’re bound to 

get plenty as you visit some of the 800 plus exhibits and catch part of all the papers being
read.

Why not get your design ideas published in ELECTRONIC DESIGN. If you stop 
to think about it, ED is the only technical magazine devoted exclusively to passing along 
practical ideas for design engineers. It reaches more strictly design engineers than any 
other pubHcation.

The code of the scientist is to publish his findings. Research engineers and scien
tists who use the Proceedings and Transactions of the IRE for this purpose ar* to be con
gratulated. But what about you, the practicing engineer who learned howto do something 
better than before. Are you passing along your knowledge as you can?

WHAT ARE YOU GOING TO DO IN RETURN?
You’ll no doubt bump into old friends and associates and tell them about your latest 

brainstorms. They’ll probaldy congratulate you. But in reality, you’re as communicative as 
a clam. Only about 0.0005 per cent of your available audience will hear you. (Even if you 
read a convention paper, you will expose, aurally and in print, only 0.05 per cent of the 
available audience to your idea.)

An editor will be on hand at Booth 1401 at all times. We will have an Author’s Guide 
and a fist of suggested topics for you.

STOP IN AND SEE US

HAYDEN PUBLISHING COMPANY, INC.



custom-built delay lines
than any other
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company in America?

See you at the I.R.E Show—Booth No. 2843

ho produces more
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Aluminum Plating
For Solderability

A new process for plating aluminum which makes 
electronic parts easily solderable is announced by 
1 S. Bennett, president of Anchor Plating & Tin
ting (Inc., El Monte, Calif. The new process 
discovery is known as “A-F14.”

In addition to the exclusive process for plating 
aluminum, the firm plates precious metals, gold, 
silver and rhodium. Anchor Plating & Tinning is 

plso an approved plant for plating of electrolytic 
pn, fused tin, white nickel, cadmium and copper 

>n steel and most zinc base die castings. Quality 
I nrk control is achieved through magna-gauge and 
I 3p- testing equipment to meet government specs.

Services for Designers 
White Noise Test Facility 

50 cy to 10 kc

The first independent commercial “White Noise” 
testing facility on the West Coast has been estab
lished at Rototest Laboratories, Inc., of Lynwood, 
California. With the equipment now available, Roto- 
test is able to subject a test specimen to sound level 
intensities of 150 db over a cross sectional area of 
64 square inches. This sound level is obtainable 
on a random frequency basis covering the entire 
frequency range from 50 cy to 10 kc with the 

Lequired sound pressure level energy present in 
Lach octave over the entire range. Using discrete 
[frequency testing techniques (concentrating the 
[available energy at one specific frequency or nar- 
Irow frequency band) the equipment now available 
I an provide sound energy levels from 150 to 155 db. 
I The intense noise levels produced bv rocket and 
Let engines has been proven to definitely cause 
[equipment failure and, as such, decreases the reli- 
[ability of newly designed missiles and aircraft. The 
[purpose of the new “White Noise” testing facility 
[at Rototest is to provide testing conditions in the 
[laboratory comparable to normal flight conditions. 
| The Rototest equipment features an audio supply 
|of 540 electrical watts which is then converted into 
■sound energy which is in turn concentrated by use 
|of a logarithmically shaped sound horn chamber to 
■provide 150 db over a 64-in. cross sectional area. 1st in sales!

1st company devoted exclusively to the 
manufacture of delay lines!

1st in research, design and development 
of custom-built delay lines!

Exceptional employment opportunities for engineers experienced in pulse techniques.



New Literature

Miniature Bearing 438PLUG-INS

Eliminate
Rhodium
Plate
Rejects!

^RHODEX
plus 28 Diode Logic Units incorporating “And1

circuits. In addition, EECO standsand
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ture 
cem<

usin£ 
to pJ

... a refinement of the building
block concept to a degree hith
erto unknown, with each circuit 
a complete off-the-shelf pack
aged function.

ready to design diode logic circuits and produce 
plug-in units to yield any equation you may 
require. In short, custom-built logic to order

Quadruple Cathode Followers 
One-Digit Adder Matrixes 
(Ine-Digit Subtractor Matrixes 
One Shots 
Neon Drivers

Three Mounting Frame Assemblies 
were stacked to house this Output 

Shift Register Fach Mounting Frame 
accommodates 15 plug-ins, is 3'/2"x 19" 

for installation in 19" rack.

A miniature ball and roller bearing line is 
shown in a catalog of 16 pages. Drawings, 
photographs, full descriptions, dimension 
tables and mounting information are pre
sented. A number of inch dimensioned open 
and sealed radial bearings are listed in 
ABEC Class 1 and 5 tolerances. Two pages 
of the catalog illustrate applications for 
major type bearings. The booklet also con
tains technical data on tolerance standards, 
internal clearances, load capacity’ calcula
tions, speed limitations, lubrication, pack
aging and handling and mounting. Landis 
& Gyr, Inc., 45 W. 45th St., New York 
36, N.Y.

EECO Computer
Serie* plug in« pro

vide heat barrier 
between tube* 

and critical com
ponents; feature 

gold-plated etched 
circuits on epoxy

glass and pin
type connectors.

quickly!

ELECTRONIC ENGINEERS AND PHYSI
CISTS — EECO offers immediate opportunities 
for qualified engineers in the transistor, ampli
fier, data-handling, pulse, timing, and systems
design fields. Send a resume of your qualifica
tions to R. F. Lander, Dept. CS.

'Detailed information on new Computei -Series 
plug-ins, as well as on Standard Series plug-ins. 
Systems Development Racks, Power Supplies, 
D-C Amplifiers, and other EECO products is 
available in Catalog No. 856 A. Write for your 
copy —today.

circuits, including
Flip-Flops
Shift Register Elements
DC “NOT" Circuits
Delay Units
Pulse Mixer Amplifiers

ELECTRONIC DESIGN • March 1, 1957

‘QUICK FACTS: Tube dissipation de-rated 75%, cath
ode current de-rated 50%. 1% components used where 
5% required and 5% where 10% required Reliable op
eration with ±20% change in filament voltage, 30% 
change in tube transconductance. Isolating dindes 'in 
multiple inputs eliminates crosstalk. Low nutpul imped
ance— in general, cathode follower. (One flip-flop will 
trigger .mother at the end of a 50 foot length of twisted 
pair!) Signal levels clamped. Computer-type tubes. Cir
cuit trouble-shooting already done; layout basically com
pleted Packaging, heat-barrier, and ventilation problems 
solved In-circuit test fixture available.

CIRCUITS You can concentrate on the 
design of systems, knowing you have available 
a full line of reliable, tested, and proven

Originally developed for EECO 
custom systems and proven in critical 
use, this compatible series of digital 
and logic circuits is now available to 
the industry. Meet your project deliv
ery schedules by reducing system
development time to a bare minimum 
and virtually eliminating drafting 
and layout time.
PERFORMANCE EECO Computer
Series plug-ins are performance 
engineered for application where ultra
conservative design at the component 
level is essential because of system com
plexity. System prototypes can generally 
be built directly, without need for the 
"breadboard” stage.

produces compressively stressed deposits
assuring crack-free, peel-free service. Here’s proof! The photograph demon
strates the high tensile stress of conventional rhodium electroplate and the 
CS of RHODEX. Dissolving the basic metal caused the conventional rhodium 
electroplate to disintegrate into small crystalline flakes. The Sei-Rex 
RHODEX electroplate remained unimpaired, and in a continuous film. 
RHODEX does not peel or crack regardless of thickness! Write for details.

Precious Metals Division
SEL-REX CORPORATION 

155 Manchester Place, Newark, N. J. Dept. ED-3

Magnets and Thermistors 439

“Trends and Developments for Electrical 
“Design Engineer” is a 12-page booklet oj 
information on permanent magnets, ther 
mistors and Thyrite varistors. The illus
trated publication discusses its subjects & 
relation to a designer’s problems. It points 
out new approaches, possibilities and 
methods for using the products. How mag. 
nets help designers miniaturize product 
determining the proper magnet for a spe« 
cific application, and how thermistors and 
Thyrite varistors can be harnessed for prod
ucts are some of the topics covered. Gen
eral Electric Co., Metallurgical Products 
Dept., Detroit 32, Mich.

t «rn
UQ

Rear view of Output Shift 
Register shows simplicity 

Quick Look section of EECO of point-to-point wiring 
built Project Datum installation 
at Edwards Air Force Base 
shows typical modular assembly 
of Computer Series plug-ins

ENGINEERED 
ELECTRONICS 

k Company .

ENGINEERED ELECTRONICS COMPANY
_______I sibsiiiiry if Elictrowic Emimring Campiny ol Cilifiriii_________

506 EAST FIRST STREET SANTA ANA, CALIFORNIA



Strain Gages

A >rice list on SR-4 strain gages instru
ments and accessories has been issued. In 
addition to offering flat grid gages and other 
products, the 16-page list contains a thor
ough discussion of gages and methods of 
using them. In constitutes a complete guide 
to proper gage selection. Other products 
priced are self-compensated gages, a com
plete high temperature and room tempera
ture foil gage line, and an assortment of 
cement kits. The booklet is illustrated with 
graphs and sketches. Baldwin-Lima-Hamil
ton Corp., Electronics and Instrumentation 
piv., Waltham, Mass.

Power Supply Equipment 447
Standard low voltage rectifier power 

supply equipment is listed in the 16 pages 
of a recent catalog. A “Power Equipment 
Questionnaire” form for requesting informa
tion and quotations on special and custom- 
built power supplies goes with the booklet. 
Opad Electric Co., 69 Murray St., New 
York 7, N.Y.

ELECTRONIC HARDWARE
PARTS for ELECTRONIC, 
ELECTRO - MECHANICAL 

and AIRCRAFT
STANDARD or to 

SPECIFICATION

• Dial and Shaft Locks
• Standard Terminal

Lugs
• Terminal Boards 
• Handles

Immediate delivery 
from stock or to 
order on all items.

Write for catalog E

446 Instrument Choppers 448
A complete chopper catalog is now avail

able which includes electrical, technical 
and mechanical specifications.

The illustrated catalog describes the low 
frequency (from 10 cps to 120 cps) and the 
high frequency (from —350 to —500 cps) 
operation. James Vibrapowr Co., 4050 No. 
Rockwell, Chicago 18, Ill.

Electrical Contacts 449
The materials, properties, forms and uses 

of a line of electrical contacts have been 
outlined in “short-form” catalog C-522. A 
convenient, up-to-date condensation, the 
publication is designed to aid in contact 
selection and use. Discussed are contacts 
manufactured from fine silver, palladium 
and nickel; silver alloys including coin 
silver; and many powdered metal composi
tions. Featured is an outline showing the 
best contacts for various applications. The 
4-page folder is illustrated with photo
graphs. Gibson Electric Co., Frankstown 
Ave., Pittsburgh 21, Pa.

ECONOMICAL FERNETIC CO-NETIC 
HELPS MINIATURIZATION

Permanently unaffected by shack er vlbratiea from «sag«, drilliag, 
poaching, bonding, ate. Far maximum offoctivoaoss, all passible ¡slats 
are heliarc welded.

Provides simuftaaeous high cad lew iatoasity shisldiag 
as wall as high aad low freqoeacy shisldiag, or oay ms 
of them.

THE ONLY PERMANENTLY EFFECTIVE 
MAGNETIC SHIELDING

Shads magnetic forces like a duck's back sheds water. Will not become mag
netized. Permanently non-rotontive (ne residual magnetism).

Miniaturize by placing components dose together, oven mounted on the shield 
Itself, reducing bulk circuit and costs and increasing efficiency.

Iconomical—competitively priced. Lasts indefinitely. Nover requires ro|uvon« 
ction. No deed to buy now shielding periodically.

Comparatively lightweight.

CONSTRUCTION FEATURES
Fernetic* is a special medium permeability high saturation steel rolled specifically 

for high intensity shielding and coated with ferrite and ferrous powders.
Co-Netic* is an extremely high permeability steel rolled specifically for low 

intensity shielding and coated with ferrite and ferrous powders.
Material rendered permanently insensitive to shock and non*retentive by unique 

controlled magnetic aging process accomplished by the special coating which reduces 
circulating currents, raises the saturation point and holds the domains of the steel 
in random order as annealing places the domains in random directions.

note: You may order these special steels uncoated and fabricate your own parts. 
Coating may be done in our plant or in yours as desired.

Permanently off octi voFomofic* Co-Netic* is the only magnetic shielding material 
whese protective qualities continue undiminlshod Indefinitely—regardless of shock, 
vibration or length of service.

Successfully used in hundreds of applications. Specify economical, reliable 
Fernetic* Co-Netic ‘ tor your magnetic shielding problems. Write for complete 
technical data.

To help us help you faster, send full details on your shielding problems today.

’Copyrighted trad« name« —

/^ee these product
4 show

MAGNETIC SHIELD DIVISION 
PERFECTION MICA COMPANY

GENERAL COMPONENTS, INC.
225 EAST 144th STREET, NEW YORK 51, N. Y. 

Telephone: MO 5-0740

20 N. Wacker Drive, Chicago 6, Illinois 
Phone: DE 2-6130
Originators of Economical, Permanently Effective Fernetic* Co-Netic* 
Magnetic Shielding
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Glass Fiber Yarn 458
Form TYN-1, an 8-page brochure about

glass fiber textile yarns

Silicon Junction Diodes 459

Computer Tape Slack Control

Multiple Tube Seal Cooling

to 20kcSP1ÍDSO Plot Chart Paper Stabilizing

WITH THE

blowers as shown.

ROTRON

CIRCLE 456 ON READER-SERVICE CARD FOR MORE INFORMATION

The bulletin includes 
product and some end

Typ* 

Gl0/241E

• Multiple Remote Spot Cooling

• Microwave Cavity Pressurizing

• Model M also supplied in duplex 

combination with squirrel cage

60 CPS or 400 CPS 
10 or 30 
Commercial and 
Military Specs.

is now available, 
description of the

Applications include:
MISSILE GUIDANCE SYSTEMS 

TELEMETERING CIRCUITRY 

MULTIPLEXING CIRCUITRY 

AUTOMATIC MACHINE CONTROL 

DATA PROCESSING

BUSINESS OPERATIONS AUTOMATION 

HIGH-SPEED COUNTING
Soo us in tho GREAT BRITAIN 

ROOM a* the IRE Show.

The “Nomotron” operates at speeds hith
erto unattainable with tubes of this type. 
It contains 10 separate cathodes—provid
ing ample output power to control exter
nal circuits without additional amplifica
tion.

Complete immunity to photoelectric 
effects assures dependable operation in 
brilliant sunlight or total darkness.

Full information contained in technical 
brochure CVX2223. Write to Dept. Y-135

ing glass fiber continuous-filament yarn 
with other yarns, nomenclature and manu
facturing processes. L.O.F. Glass Fibers 
Company, 1810 Madison Ave., Toledo 1, 
Ohio.

Suction or Pressure 
Optional Air Filters 
Weight 9-12 lbs.
Blower: SW'Max. 0.0.

13" Max. Length

uses, a table compar-
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"NOMOTRON"
COLD CATHODE DECADE COUNTER 

For reliable, high-speed 
Counting • Stepping • Distributing

• High cathode power output
• Instantaneous positive transfer
• Immune to photoelectric effects

Data Sheets describing eight silicon junc
tion diodes have been released. The sheets 
show that each of these diodes has a high
temperature device, characterized by good 
forward conductance, together with ex
tremely high back resistance. These diodes 
have a very sharp back voltage breakdown, 
and evidences extremely low saturation cur
rent throughout wide temperature ranges.

They are illustrated and include the 
specifications, physical and typical charac
teristics of each diode. Hughes Aircraft Co., 
International Airport Station, Los Angeles 
45, Calif.

Pressure Transistor 46]

Bulletin 501 features a low differential 
pressure transmitter. The booklet describes 
the style H electric transmitter with ranges 
0 to 2, 4, 6, 8 and 10 inches of water and 
with working pressure 50 lbs. per standard 
in. gage. Illustrations show construction, di
mensions and operation. Burgess-Manning 
Co., Penn Instruments Div., 4110 Haverford 
Ave., Philadelphia, Pa.

Model m Multistage Blowers 
...16" of water at 3300 RPM

Photo Reproduction Materials 460
A 16-page catalog, in two colors, describ. I 

ing complete line of photographic reproduc-1 
tion materials for drawings is available The I 
materials include silver-sensitized papers, 
vellums, films and tracing cloths for m iking I 
negatives and prints, and also positive-to 
positive prints.

One of the features of the bulletin is a 
guide to help in the selection of the best 
material for a particular job, and the use of 
these materials, with complete processing 
directions and development time. Grant 
Photo Products, Inc., 19000 Detroit Ave. 
Cleveland 7, Ohio.

International Standard Trading Corporation 
22 Thames Street • New York 6, N.Y.

An Associate of
INTERNATIONAL TELEPHONE ANO TELEGRAPH CORPORATION
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462 Converters and Dynamotors 464

BOOTHS 2321-23
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Electro-Magnetic Brain 465
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2ND FLOOR

Bulletin No. 571 describing an electro
magnetic sensory and director system with 
package" controls is now released.

The illustrated bulletin fully explains in 
detail the working functions of the system. 
Among the features are a safe-start and 
pulse forming network and cycle sequence 
control. Sensory Inc., New Vernon, N.J.

X

AMPHENOL ELECTRONICS CORPORATION 
Chicago 50, Illinois

CIRCLE 466 ON READER-SERVICE CARD FOR MORE INFORMATION
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per scopes for distant viewing of inacces
ible places and hazardous processes are 
depicted and described in a catalog of 4 
jages Several practical examples show how 
¡hey have solved observation problems. A 
special stroboscopic periscope is also dis
cussed. Lenox Instrument Co., 2010 Chan
cellor St., Philadelphia 3, Pa.

Tubular-type thermostats that make or 
break an electrical circuit by responding to 
changes in temperature or electrical load 
are discussed in a booklet of 8 pages. The 
design, construction, operation, and appli
cations of the thermostat are treated in 
detail The brochure is illustrated with 
cross-section drawings and photographs of 
models having various lead and terminal 
arrangements. Charts give sizes, capacities 
and other information. Research, manufac
turing and testing facilities are also depicted 
and described. The Franklin Dales Co., .180 
IE. Mill St., Akron, Ohio.

Bulletin No. 1256A describes the convert
ers and dynamotors which are now avail
able, and are made to operate diesel loco
motive, telephone emergency standby, 
marine radio, mine, forestry and other in
dustrial communications systems.

Several models of the converter and dy
namotor are shown with a wide selection of 
ac and de input voltages, and output speci
fications up to 750 watts.

The bulletin is printed in two colors and 
mcludes descriptions, performance charts 
and technical data. Carter Motor Co., 2711 
W. George St., Chicago 18, Ill.

Supeiiot manufactures superior 

ELECTRONIC GUN MOUNTS!
For the CRT industry, SUPERIOR offers a full range of mag
netic, electrostatic and color gun mounts including mounts for 
the 110° narrow neck tubes ... all precision engineered. 
SUPERIOR makes a complete line of electrostatic focus and 
deflection guns for radar and industrial purposes including 
character and Vidicon-type mounts. You may order standard 
types or we will design and build to your specifications.
Whether your order be large or small, you will enjoy all the 
benefits of our rigid inspection, testing and control. For com
plete satisfaction based on dependable service, call or write to

SUPERIOR ELECTRONICS
CORPORATION

210 Piaget Av«. • GRegory 2-2500 • Clifton, N. J. AMPHENOL
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will be your news source and guide

at the Radio Engineering Show. Published each day during

behind the news, list daily events, meetings, etc. Look for

ELECTRONIC DAILY's booth at the convention

the convention, ELECTRONIC DAILY will give the news
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your copy ... available In major hotels or from

Magnetic Tape Recorder * 468
Capabilities and characteristics of an instrui ienta | 

tion tape recorder are described in a 20-page bond 
let now available. Detailed specifications are ah 
provided in the booklet, which is printed in fa J 

colors.
Numerous illustrations show transports. headJ 

and modular electronic assemblies used with graphs 
provided to clarify specifications and recorder oped 

ation.
The recorders are used in data acquisition, stod 

age, analysis and reduction, in machine and process 
programming and in dynamic simulation. Data ma 
be recorded and reproduced in the de to 100 
frequency range on one to 14 tracks at any of s J 
standard tape speeds, 1-7/8 to 60 inches per second. 
Ampex Corp., Instrumentation Div., 934 Charter St,I 
Redwood City, Calif.

Electrical Insulating Materials 469

Illustrated and completely indexed, Catalog 201 
contains 32 pages of information on electrical insula I 
tions for repair and maintenance of motors, generl 
ators and electrical or electronic equipment! 
Descriptions, photos, prices and ordering data are! 
presented. Among the products covered are tying! 
cords and twines; cotton, asbestos, and woven glass! 
tapes; cotton, glass, and varnished or saturated tub 
ing and sleeving; mica plates and laminates; var
nished cloth and combination insulations; dispens * 
packaged rag paper and paper-“Mylar” insulation] 
coils; slot insulation creaser-cutters; formed fibre or 
wood wedges; fibre washers; fishpaper and vulcan] 
ized fibre sheets; papers; fibre rods and tubing, 
Silicone varnishes, treated cloths, and laminatior 
baking and impregnating varnishes; and pressure] 
sensitive tapes. Insulation Manufacturers Corp., 565 
W. Washington Blvd., Chicago 6, Ill,

Die Casting 470
A booklet on die casting with zinc alloys, pre] 

senting specific operating details on requirements of 
alloys which affect properties both mechanical and 
physical of the casting produced is now available. |

It discusses gating and venting of the die—and '1 
advantages of a heavy gate with an opening ofl 
about .040 in. or better, depending on thickness of 
casting.

Proper venting and use of overflow wells; gate 
runner design which permits the development of 
increased uniform pressure at the gate opening; 
metal injection pressure which should be used to 
excess of 1000 to 1600 lbs/sq in. and maintenance^ 
proper die temperatures are explained in detail.

The booklet is illustrated and contains many 
interesting items. Henning Bros. & Smith, Inc., 91
127 Scott Ave., Brooklyn 37, N.Y.

19 East 62nd Street, New York 21, N.Y. • Telephone: TEmpleton 8-1940
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Electronics 
Engineers

GPL keeps 
GROWING

♦ Non-coated tungsten filament 
• Temperature sensitive

Send your reiumd tot Mr. Richard D. Hoffman, 
Employment Manager. We will pay the expense* 
of qualified applicant* to come for an Interview.

Plant of Westchester manufacturing 
subsidiary, Pleasantville Instrument 
Corporation; additions are under con
struction.

ms
“How Good is Your Arm’

In connection with 
DOPPLER & INERTIAL 

Air Navigation 
and Guidance Systems 

we have openings for work on 
Computer*, Magnetic Amplifiers, 
Servo*, Microwave Techniques, 
Transistorization, IF Amplifiers 

and Pulse Circuitry.

inalysis of basic problems involved in arm 
lesign. Written in simple language and il- 
ustrated with numerous charts, the book- 
et covers such design aspects as resonance, 
packing, tracking error, torsional resonance 
nd pivot design. Fairchild Recording 
Equipment Co., 10-40 45th Ave., Long Is- 
and City, N.Y.

herr ometers and Hydrometers 474

। Bulletin 40 contains 24 pages of informa- 
on or thermometers and hydrometers. A 
Lmpkte listing of ASTM, and general and 

becific purpose thermometers and hydrom
eters is presented. ASTM thermometers are 
L'd by number and test. Complete speci- 
cations and prices are given for all items, 

L iny of which are illustrated. The booklet 

contains directions for reuniting mer- 
ury in thermometers, general facts about 
Ldronieters and their use, and suggestions 

for assuring accurate hydrometer readings, 
pentral Scientific Co., 1700 Irving Park Rd., 
Chicago, Ill.

New GPL environmontal fest lab. most 
modern of its kind, now neozing com
pletion.

Revised catalog of Technical Data Books 
is now available covering every branch of 
engineering. These pocket size reference 
books each have approximately 140 pages 
of authoritative data, conversion tables and 
general information, including current ad
vances.

Some of the subjects covered are aeronau
tics, automotive and steam engineering, AC 
Motors & Generators, Television & FM, 
General Mathematics, Metallurgy and 
others. Lefax Publishers, Philadelphia 7, Pa.

Latest GPL engineering building, for 
which ground was broken recently.

You can find opportunity in many places, but you can find more oi it at 
GPL. As a result of GPL's brilliant scientific break-through in harnessing 
Doppler to air navigation, scores of new development and production 
opportunities have been created. We need electronics engineers who can 
keep pace with us and, moie important, help set the pace for future growth.

You can find security in many places, but here at GPL you get a double 
measure. You participate in the secure strength of the nationwide GPE 
Group. Top salaries and ideal working conditions give you the peace of 
mind to enjoy pleasant living in semi-rural surroundings, less than an hour 
away from New York City.

Greater opportunity and more security—for yourself and your family- 
are a part of every job here at GPL.

General Preclsion Laboratory Incorporateci
*3 Bedfoid Read. Pteesentvtlfe New York

For Furthor Information, Please Contact Advertiser Diroctly.

Tubular-Plastic Wire Markers 476

A time-saving, permanent method of cod
ing wire with plastic tubular markers is 
described in bulletin now available. It is 
used to identify complicated thermoplastic 
wiring circuits.

The illustrated bulletin states that the 
markers resist attack from oil, grease, acids 
and heat, and withstand temperatures of at 
least 150 C (302 F). E.C.P. Corporation, 
6808 Wade Park Ave., Cleveland, Ohio.

Research A Development: Application* • Systems Analy- 
•i* • Systems Test • Mechanical Design • Mechanical Packaging 
• Project Engineering • Component Specification and Teat • 
Proposal Writer • Contract Administrator.
Manufacturing ingineorlngt Systems Test • Quality Con
trol • Mechanical Design • Production Follow-up.
Field Engineering; At Military Installations and Airframe 
Manufacturer»' Plants.

TYPICAL APPLICATIONS
• Manufacturing accuracy make* these diodes ideal * 

for voltage and current reference applications. Ks
• Can be used to make highly sensitive and accurate M 

voltmeters out of low cost instruments.
• Available in T9 and T5% sizes.

DEVELOPMENT AND MANUFACTURE - Wo aro adequately 
staffed and equipped to handle development work and 
manufacture to your specifications.
Wo aro large enough to meet your production requirements, 
yet small enough to take a real interest in your problem*. 
Inquiries will receive prompt attention.
Write for literature describing types available from stock.

4 Plant of Bloomfield, N. J., manufacturing 
subsidiary. Simplex Equipment Corpo-



Get

(fixed composition types)

pronto
Stackpole Resistors meet or surpass to
day’s critical performance requirements 
including MIL-R-11A specifications.

Prompt deliveries of from 1 to 1,000.

THROUGH
ALBANY, N. Y.

E. E. Taylor Co.
BALTIMORE, MD.

Kann-Ellort Electronic!

BINGHAMTON, N. Y.
Morris Distributing Co.

BOSTON, MASS.

/
/

Microsized Socket Screws 484 Ceramic Magnets 486
las'

Typ« 
CM-1 

(1 watt I

Typ« 
cm-% 

(14 watt)

THESE LEADING PARTS DISTRIBUTORS

Inc.

Inc.

DoMambro Radio Supply
BUFFALO, N. Y.

Radio Equipment Corp.
CANTON, OHIO

Video Wholesale Inc.
CEDAR RAPIDS, IOWA

Gifford-Brown Inc.
CHICAGO, ILL.

Newark Electric Co.
CLEVELAND, OHIO

Pioneer Electronic Supply Co.
COLUMBUS, OHIO

Hughes-Peters Inc.
DALLAS, TEXAS

Wholesale Electronic Supply
DAYTON, OHIO

Srepco Inc.
DES MOINES, IOWA

Radio Trade Supply Co.

BL PASO, TEXAS
Midland Specialty 

HAGERSTOWN, MD.
Zimmerman Wholesalers

HARTFORD, CONN.
R. G. Scoli & Co., Inc.

INDIANAPOLIS, IND.
Rodefeld Co., Inc.

INGLEWOOD, CALIF.
Newark Electric Co.

JAMAICA, N. Y.
Norman Radio Dist. Inc.

JOHNSTOWN, PA.
Baker Radio Electric

JOPLIN, MISSO' ’
Four State - Jo Supply 

KANSAS CITY, MO.
Burstoin-Applobee Co.

LAFAYETTE, LA.
Ralphs Radio Electronic Supply 

LANSING, MICH.
Offenhauer Co.

LOUISVILLLE, KY.
Sutcliffe Co.

MANSFIELD, OHIO
Wholesaling Inc.

MILWAUKEE, WIS.
Radio Parts Co., Inc.

MOUNTAIN SIDE, N. J.
Federated Purchaser 

NEWTON, MASS.
Leonard Greene Shaw Co.

NEW YORK, N. Y.
Arrow Electronics Inc.

NEW YORK, N. Y.
Electronic Center

NORFOLK, VA.
Radio Equipment Co.

OAK PARK, ILL.
Melvin Electronic* Inc.

OKLAHOMA CITY, OKLA.
Electronic Supply Co.

PASADENA, CALIF.
Electronic Supply Corp.

PHILADELPHIA, PA.
Almo Radio Co.

RICHMOND, VA.
Meridian Electronic Equip. Co.

SAGINAW, MICH.
Saginaw Distributors Inc.

ST. LOUIS, MO.
Van Sickle Radio Corp.

SCRANTON, PA.
Fred P. Pursoll

SEATTLE, WASH.
Western Electronic Supply Co.

SPRINGFIELD, ILL.
Suter T. V. Supply Inc.

SPRINGFIELD, MASS.
Soundco Electronic Supply Co.

SYRACUSE, N. Y.
Morris Distributing Co., Inc.

TAMPA, FLA.
Thurow Distributors, Inc.

TRENTON, N. J.
The Dragon Co.

TULSA, OKLA.
S & S Radio Supply Co, 

TUCSON, ARIZ.
Elliot Electronic* Inc.

UTICA, N. Y.
Beacon Electronic* 

WASHINGTON, D. C.
Electronic Wholesaler* Inc.

WATERBURY, CONN.
Bond Radio Supply

WICHITA, KAN.
Interstate Electronic Sup. Corp.

Distributors* Division 

STACKPOLE CARBON COMPANY 
26 Rittenhouse Place, Ardmore, Pa.

Microsized socket screws for electronic 
equipment and industrial and scientific in
struments are the subject of a 4-page folder. 
The brochure presents descriptions, photo
graphs, drawings, and tabular data on 
threads per inch, length, recommended in
stallation torques, and shipping weight. 
Listed are alloy and stainless steel socket 
head cap and set screws in sizes from No. 
0 to No. 3. Standard Pressed Steel Co., 
Jenkintown, Pa.

Details about Indox V ceramic me gnetsl 
are presented in Bulletin 16. The 2-page I 
sheet outlines the magnetic properties and I 
typical characteristics of the magnet and I 
points out its design possibilities. Also di I 
cussed are the magnets uses, and its ad
vantages and limitations. In addition, there 
is a list of available standard sizes. The 
bulletin is illustrated with photographs, 
dimensional diagrams, and a graph show- 
ing demagnetization and energy product 
curves for Indox V and Indox I. The In. 
diana Steel Products Co., Valparaiso, Ind. I
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Nuclear Fuel Elements 485
“Rolling Mills for Processing Nuclear 

Fuel Elements” is a 12-page booklet which 
discusses in detail the special equipment 
employed in rolling and fabricating the 
new metals required for the atomic energy 
program. The text covers the solution of 
many unusual problems confronted in the 
nuclear field with regard to avoidance of 
radiation hazards and special rolling tech
niques. Ample illustrations of facilities and 
equipment accompany the text. Stanat Mfg. 
Co., Inc., 500 Shames Dr., Westbury, N.Y.

Non-ferrous Alloy Chart 487
Engineers and designers who specify the 

use of non-ferrous alloys can speedily find 
detailed information in a comprehensive 
wall chart. Standard brass, bronze and 
nickel silver casting alloys—37 in all—are 
described. The 17 x 22-inch chart lists des
ignations for Navy, S.A.E., A.S.T.M. and 
Federal specifications. Also given are chem
ical compositions by percentages of ingre
dient metals. Henning Bros. & Smith, 91-127 
Scott Ave., Brooklyn 37, N.Y.

Vitra

Two materials — a monolithic block 
of porcelain enamel and fine-silver 
electrodes-----fused into one strong, 
stable, efficient and effectively ho
mogenous RELIABLE unit.

VITRAMON capacitors have absolute 
retrace

mon CAPACITORS

will help you build STABILITY
... into your circuit systems

Instability is completely elminated 
in VITRAMON capacitors. Fine-silver 
electrodes immersed in and perfectly 
bonded to pure porcelaiin enamel re
sults in a single, stable, monolithic unit.

STABLE? YES! PLUS..

LOW LOSS RUGGED LOW NOISE 
WIDE TEMPERATURE RANGE

VAPORPROOF MINIATURE

The biggest names in electronics use 
VITRAMON capacitors in guided mis
siles, jet ignition, proximity fuses and 
in radar, servo, guidance, fire control, 
telemetering and carrier telephone 
systems.

If substitutes are not good enough... 
if you need the best... write today!

VIncorporated

BOX 544D BRIDGEPORT 1 • CONN.
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POTENTIOMETERS MEET NAS-710. Rubli-

within the frequency range of 2 cps to

random waves, the instrument will also

periodic wave within this frequency
range
Wave component* resulting from vibro-
lion, pressure, (train, light, etc., can be

current into the load is a linear function

with load resistance. The load ratio is

tiometer.

cated on a calibrated attenuator and
on a meter. For permanent, detailed

throughout on operating rang*.
For specifications and further informo-
lion, writ* for bulletin 625-1-956.

at the Admour Research Foundation of the

Ill.

INSTRUMENT DIVISION
F0 Lexington Ave. Lo» Angele» 38, Conf.

Case 2
Normally
e, = e.

Potentiometers
where e) e2
are available

BOOTH 3822
AT THE I.R.E. SHOW

MARCH 18-21
N. T. COLISEUM

Case 1

tiometer load resistance
is returned

IN MODEL J3015

Case 3

tap is at center; i.e
9| = 02

Potentiometers where
Bi y

are available

CALIBRATION
Manual e» Automotor Swaea

EXCELLENT STABILITY
Temperature Ceatratied bridge- 
•tabiTìaed «»dilatar

CONSTANT FREQUENCY 
BANDWIDTH
At nor row -t t cpvat brood on
300 cp.

fitter empieyed)

7.5/1 60/1 120/115/1 30/1

lass Products
a 6 -page catalog, entitled “This is Glass,
veri ig the manufacturing methods, appli-

ations and history of glass, has just been
eleas’d.

The colorful brochure deals with such

Electrical Engineering Research facilities

Illinois Institute of Technology in Chicago
are described in five 4-page folders. The

Load-Compensated Potentiometerspiets 
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opics as “What is Glass?’, ‘How is Glass 
ade?” and “How is Glass Used?” Illus-
tions, charts, and over 100 photographs

e included in this catalog. Coming Glass
orks, Coming, N.Y.

ndustrial Television

This brochure just released covers a
¡ne of industrial television equipment. The

klet contains many illustrations of latest
evelopments in cameras, momtors, con-
ols, lenses and other accessories that are

uired for any type of camera chain.
Included are cameras with full remote
ntrol for adjustment of focus and iris

pertures and for both high and low speed
ilt and pan, and also listed are special
eatherproof and explosion resistant hous-
gs as well as various lenses and turret
eads. Philco Corp., Govt & Industrial Div
700 Wissahickon Ave., Philadelphia, Pa.

¡FREQUENCYI 
I ANALYZER I

LINEAR FREQUENCY

• DYNAMIC RANGE
A, *r.at o. «6 db (depeocAo* upon

The TP-625 Frequency Analyzer will
determine the recorded frequency-
omplitude spectrum of a random wave

25,000 cps. In addition to analyzing

determine the frequency and ompli-
tude of the individuo! components in a

literature explains research being con-
ducted in the following areas: computer
systems; electric machines, components,
and measurements; electronic instrumenta-
tion; and communications and radio fre-
quency applications. Armour Research
foundation, Electrical Engineering Re-
search Dept., 10 W. 35th St., Chicago 16,

Design information on the manufacture
of fasteners and small parts by the cold
heading process is contained in a recent
house organ issue. The 4-page illustrated
publication is intended to give designers
basic information on the possibilities and
limitations of cold heading as a high-speed,
low-cost production method for rivets, nails,
screws, threaded parts, hinge pins, shafts,
axles, spacers, and many other job-designed
parts. lohn Hassall, Inc., Westbury, N.Y.

measured in decibels, in percent of
total signal or both. Results are indi

analysis, high and low impedance out
put are provided to drive a recorder.
When equipped with its accessory
servo system, th* TP-625 will follow
RPM, *r multipl** of RPM, in *ngtn**

fchnkal Product’s Ca

for Driving Current-Sensitive Circuits
without Isolation or Buffering

In a load-compensated potentiometer the

of shaft rotation. The load-compensated
potentiometer is thus a shaft-rotation-to-
current transducer, and may be used to
drive current-sensitive devices without
isolation or buffering. The scale factor
of the current-rotation conversion varies

Customer must specify
to which end of poten-

Normally potentiometer

VISIT US AT

directly with applied voltage and inversely

permanently specified at the time of
manufacture and is “built-in” the poten-

Load Ratio (value of a in Schematics)

STANDARD LINEARITY AVAILABLE

Load Ratio (Value of a in Schematics)

cation P102 describes in detail Analogue
Controls Load-Compensated Potentiome-
ters, including complete application m-
formation. Write today'

logue Control^ Ine



Ideas for Design

Manufacturers of FERRAMIC

GENERAL CERAMICS

TELEVISION 
COMPONENTS

STANDARD 
El CORES

RECORDING 
HEADS

STANDARD 
ANTENNA RODS

CUP AND 
TOROID CORES

See us 
at the 

I.R.E. Showl 
Booth 1319Industrial Ceramics for Industrial Progress...Since 1906

ra

I

El

jus 
bel 
obi 
bal

set
cu.

Solve core problems quickly, economically with

FERRITE COMPONENTS 
by GENERAL. CERAMICS

■■

THREADED 
TUNING CORES

General Ceramics ferrites for television, radio and instrumentation offer designers 
and engineers a wide range of economical standard components. All are appli
cation tested for highest efficiency electrically and mechanically. The fact that 
leading electronic manufacturers specify Ferramics is due to the program of con
tinuing research and equipment modernization by which General Ceramics keeps 
pace with the industry’s needs as to quality and costs! Bulletins are available; 
write to General Ceramics Corporation, Keasbey, New Jersey, Dept. ED.

Computer and 
Automation System* 

Designer» I

Ferramic memories
provide a new design 
concept in the area of 
computers and automa
tion. Magnetic memories 
combine increased speed, 
accuracy and reliability 
with light weight, com
pact size. Write for 
bulletins on cores or 
complete memory planes.

HUNDREDS OF STANDARD PARTS
^CUSTOM DESIGNING TO SPECIFICATIONS

CORES, MAGNETIC MEMORY CORES, MEMORY PLANES, MICROWAVE FER-
RITES, SOLDERSEAL TERMINALS, HIGH TEMPERATURE SEALS, STEATITE, ALUMINA & CHEMICAL STONEWARE 

CIRCLE 498 ON READER-SERVICE CARD FOR MORE INFORMATION

168

THIS light, compact, transistor test set features 
simplicity of operation, complete portability, and 

an accuracy better than many general junction 
transistor test sets available for use outside the lab
oratory. This is accomplished by subjecting the 
questionable transistor to a dynamic check as an 
amplifier in the common emitter configuration. A 
1C00 cycle, small test signal »supplied by a tran
sistor oscillator, is applied to the base terminal o 
the device under test. The amplified signal from 
the collector is impressed on a full wave bridge 
measuring circuit, consisting of a 20 pa meter 
movement and four IN 198 gold-bonded germanium 
diodes. The relatively low impedance of this bridge 
circuit tends to preserve the validity of the 
grounded emitter current amplification factor des
ignated as (p) beta, so that the indicated value 
read with a factor of ten (that is, full scale readin« 
equal to 200), is quite close to the true beta o 
the transistor.

The collector leakage current, Ico, is measured by 
operation of a ganged function switch which in
serts the 20 pa meter movement in series with the 
collector circuit while “floating” the emitter t 
achieve the test condition. Ico first appears on the
5 ma meter. If of sufficiently small magnitude, the 
20 pa meter shun switch can be depressed.

P-n-p and n-p-n units are accommodated by 
switching the polarity of the self-contained battei 
supply and the metering circuits.

Proper bias is applied to the transistor by means 
of a potentiometer in the base circuit in conjunction 
with a current limiting resistor in series with the 
pot. The current is monitored in the collector circuit 
to preclude any degenerative effects of internal 
meter resistance in series with the emitter.

The test set is calibrated through the use of sev
eral premeasured units, the signal level being ad-

ELECTRONIC DESIGN • March 1, 1957
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5MILPOLARITY

PNP NPN Stack up

Actual Sue

2.7K FUNCTION

I.5K

I co

Circuit of test set for direct reading of ß and I

169

Side 1 
Connection

leans 
etici

High L 
Low R

designed for rapid 
circuit connections

neter 
nium

of low resistance, so there is not too much of a drop 
in supply voltage. An alternate oscillator circuit 
using a phase shift oscillator may be used to replace 
the more expensive transformer. Oscillator tran
sistor is not critical. Twelve-volt batteries are ade
quate.— Victor Boxer, Signal Corps Engineering 
Laboratories, Ft. Monmouth, N. J.

A new regular feature covering clever 
circuit and mechanical design ideas-— 
Individual contributors will be paid 
$10 for items published.

justed to correlate with the measured or calculated 
beta values. Adjusted this way, good correlation was 
obtained with laboratory test sets in measuring a 
batch of 50 transistors.

Construction is non-critical and the entire test 
set was made to fit into a volume of less than 90 
cu. in. The choke in the collector circuit should be

molded polyethylene 
plug body

one-piece beryllium 
copper spring

Now in coded colors, Red, Black, Green, Orange. Blue, Yellow, 
Brown. Six standard lengths, 4*-8*-12*-18*-24*-36*. Parallel 
operation of several instruments are easily made. Stack-up con
nection permits stacking as many leads as desired at one point.
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1126 WEST FIFTH AVENUE 
POMONA. CALIFORNIA

CIRCLE 499 ON READER-SERVICE CARD FOR MORE INFORMATION
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CHIMNEY
Send Resumes to our Princeton Office.

FLOWAIR
TUBE

FLOWAIR
ETON

TUBE SOCKET

CIRCLE 500 ON READER-SERVICE CARD FOR MORE INFORMATION

1957170

nnouncing a NEW Line of

APPLIED SCIENCE CORP. OF PRI

TRANSISTOR ENGINEERS • SALES ENGINEERS

SYSTEMS « PRODUCT ENGINEERS • SENIOR R.F. ENGINEERS
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application and provides simplified real time reduction. 
ASCOP also produces a complete line of PW Data Sys
tems and equipment, Telemetering sets and High and Low 
Speed Rotary Sampling Switches. Contact ASCOP re
garding your present program today

SUPEI^SENSITIVE PW AIRBORNE EQUIPMENT
For Remote Measurement, Recording, Transmission

An electron tube envelope temperature is gen-1 
erally maintained below some predetermined level I 
to obtain the desired life and performance from the I 
tube. To accomplish this, a hollow cylinder or chim-1 
ney can be placed over the tube and air forced I 
through the annulus between cylinder and tube 
(Fig. 1). By properly selecting the air flow and the 
inner diameter of the chimney with respect to the 
tube diameter, the heat transfer coefficient from the 
tube surface can be controlled to give a desired 
tube envelope temperature.

Two temperatures are of interest, the maximun I 
envelope or “hot spot” temperature, and the averagt 
envelope temperature. The hot spot temperature oc
curs only locally on the bulb, generally over a small I 
area opposite the plate. The magnitude of the local 
hot spot is a function of the internal electrical de 
sign of the tube. Two tubes with identical envelopes 
and heat dissipations can produce different tempera
ture profiles, and, therefore, different hot spot tem
peratures. Each tube type is a special case, and to 
predict the tube hot spot temperature is a difficult 
heat transfer problem. At the present state of the 
art, only if the hot spot temperature rise above 
average tube temperature is known for a particular 
tube type can the maximum envelope temperature 
be accurately predicted.

Three different chimneys were tested on two 
tubes (Fig. 2) over a range of air flows. Both tubes 
were pentode amplifiers with T-9 bulb types. One 
of the tubes was internally shielded while the 
other was internally unshielded. Temperature dif
ference between the tube envelope and inlet an 
was recorded for each flow rate. Chimneys of three 
different inner diameters were tested: 1-5/16, 1-3/8 
and 1-7/16 in.

The results are shown in Fig. 3. The internally 
shielded tube envelope operated at approximately 
uniform temperature over its entire surface and. 
therefore, the average envelope temperature and 
maximum envelope temperature are synonymous for

• Input Sensitivity: 0-15 mv or 0-30 mv
• Input Circuit: Differential balanced to 

ground
e Data Channels: 43 or 88
e Sampling Rate: 20 or 10 samples per 

second per channel
• Output: Standard pulse width
• Power Requirements: 11 5V, 400 cycles

• Operation from Standard Transducers 
and Pickups.

• Operation from Low-level Transducers.
• Recording and transmission of up io 88 

data channels.
• Ease of data reduction.
• Pressurized for very high altitudes

The new ASCOP D Series PW Multicoders provide, for 
the first time, supersensitive, low-level remote measure
ment of data from airborne vehicles. The extremely high 
input sensitivity, fast sampling rate, and wide selection of 
data channels (up to 88) of these new Multicoders ... to
gether with their critical accuracy, ultra-high altitude 
pressurization, and rugged design . . . suit them ideally to 
today’s most important testing and prototype applications 
involving recovery and repeat use.

NEW FROM ASCOP

LOW LEVEL PW MULTICODERS 
Open a Whole New Field

Provides A Complete Data System

The new ASCOP Multicoder, combined with ASCOP M 
Series Ground Station Equipment and suitable trans
mission or recording equipment, constitutes a complete

CHIMNEY COOLING
Fig. 1. Chimney Cooling.

SCOJ>
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Fig. 2. Tube types tested
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INTERNALLY SHIELDED TUBE

INTERNALLY UNSHIELDED TUBE

Burton Brownb. Advertising

this tube. The internally unshielded tube, however, 
had a hot spot temperature considerably above that 
of the internally shielded tube.

MANUFACTURING COMPANY
Your Rotating Equipment Specialist
AVIONIC DIVISION
Racine, Wisconsin

Other products include servos, syn
chros, AC drive motors, DC motors, 
servo mechanism assemblies, synchro 
indicators, servo torque units, refer
ence and tachometer generators, ac
tuators, motor driven blower and fan 
assemblies and fast response re
solvers.

AIR FLOW, CFM (DENSITY= .075 LB/CU FT) 
ig. 3. Effect of various sized chimneys on cooling.

Melvin Mark, consulting engineer, 1384 Mass. Ave., Cam
bridge, Mass. Formerly with Raytheon Mfg Co.
'Based on a paper presented at the National Conference on 
Aeronautical Electronics, May 1956.

Engineers For Advanced Projects:
Interesting, varied work on designing transistor circuits and servo mechanisms.
Contact Mr. Zelazo, Director of Research, in confidence.

CIRCLE 501 ON READER-SERVICE CARD FOR MORE INFORMATION

7/16" CHIMNEY 

3/8" CHIMNEY 

5/16" CHIMNEY,

I 7/J6" CHIMNEY

1 3/8“ CHIMNEY

I 5/I6” CHIMNEY

Many other variations available. There is an Oster motor-gear-tram to fit your 
exact specification. Consult Oster specialists today, sending your detailed re
quirements. _
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• Motors available: DC, 60 or 400 
cycle, PM, split series, series, shunt, 
single phase and 2-phase. All are 
reversible.

• Available with either governor or 
brake.

• 1000 hour life minimum.
• Designed to meet MIL-E-5272A.
• Precision gearing throughout.
• Can be furnished up to 125' C.
• Designed for continuous duty or in

termittent duty applications.

Speed tolerance on governed motors is ±2% over voltage and an ambient 
temperature range. Closer speed tolerance units can be designed to fit the 
particular application.

MOTOR GEAR TRAIN
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5.11:1 1990 20 24-32 14 1000 5.0 1.0 -55’Tl 
+I5’C 13 3.777 P.M. 

GOVERNOR FACE 1JR- 
I1U-N

17.9:1 100 20 24-32 14 000 110 1.0 -55e Tl 
-H5°C 13 3.030 P.M. 

GOVERNOR FACE UR- 
11VN

313:1 300 20 24-32 14 300 110 1.0 -55° Tl 
+I5’C 13 3.935 P.M. 

GOVERNOR FACE UR 
I1UU

97:1 150 20 24-32 0.4 150 110 OJ -55’Tl 
M5°C 13 4.992 P.M. 

GOVERNOR FACE 1JR- 
1112 91

95:1 150 27.5 — J5 130 50.0 0.7 -55’Tl 
+•5’6 13 4.995 P.M. FACE 1 JR- 

1111-11

199:1 100 28 24-32 14 101 32 OJ -55’ Tl 
H5°C 13 4.994 P.M 

GOVERNOR SYNCHRO 1 JR- 
91 U-12

109:1 100 273 — 14 175 30 OJ -55’ Tl 
+iu°c 13 1043 PM. FLANGE IJR- 

9194-11

125:1 75-00 29 — J5 70-05 20 0.3 -55° Tl 
+71’0 13 3.929 P.M FACE 13R- 

1111-13

157:1 60 28 24-32 0.4 00 110 OJ -55’Tl 
4-IS’C 13 4.095 P.M. 

GOVERNOR FACE 1JR- 
111213

295:1 40 35 — J5 40 100 OJ -55’Tl 
+71’C 13 4.930 PM FACE 1JR- 

1113-11

333:1 30 29 24-32 14 30 12.0 OJ -55“ Tl 
x|5’C 13 4.317 P.M. 

GOVERNOR FACE 1JR- 
nn-M

411:1 15 Tl 25-29 OJ 15 8J OJ -55* Tl 
+I5’C 13 4.400 P.M. 

GOVERNOR FACE 13R- 
HU-11

1943.8:1 5-10 Tl 24-30 0.15 7 30 0.2 -55’Tl 
+71’C 13 4.450 P.M.

IRAKE FACE HR- 
1115-11

1944:1 5-10 11 24-30 115 7 30 12 -55’Tl 
+71°C 13 1010 PM. FACE 13R- 

1111 12

2214:1 3-4 1 — U 3.4 30 1.2 -55’fl 
+71’C 13 4.454 PM. FACE 13R- 

1111-94

3241:1 15 35 — .35 5J 10 0.4 -55’Tl 
+71°C 13 4.454 P.M. FACE 1JR- 

HU-U

5933:1 1.3 39 — .13 U 30 0.15 -55’Tl 
+71’C 13 4J10 PM FACE 1 JR- 

1111-11

21,797:1 2-3 129 — .25 2-3 12 0.25 -55* Tl 
+71’C 13 3.475 PM FLANGE 1JR- 

IH1-W

322:1 00 119 — OJ 30 240 0J -55** Tl 
+71’C 15 3J15 SPLIT 

SERIES FUNGE 19R 
929191

497:1 22 27 — 0.2 20 0 0.2 -M’ Tl 
+src 15 3 900 SPLIT 

SERIES SYNCHRO 1 SR- 
9291-93

433:1 30 29 — 0.0 25 200 1.2 -51’Tl 
+1FC 15 3.110 SHUNT FACE 15R- 

121112

955:1 33 27 — 0.0 12-10 420 1.0 -55’ Tl 
+M’C 15 4.410 SPLIT 

SERIES FUNGE I5R- 
9291-91

29:1 240 27.5 24-21 0.05 240 40 1.3 -IF Tl 
+ 71’C 17 5.315 SHUNT 

GOVERNOR SYNCHRO 17R- 
1251-11

4.29:1
1 1000

29 - OJ 1000 12 1J5 -JF Tl 
+55’C 24 4J40 SHUNT 

GOVERNOR FACE 24R 
9451-11
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CAMLOC low cost!light wei(

Report Briefs

Direction Finding System

A sector-type radio direction finder bearing 
computer-recorder, a bearing integrator, 
related equipments, and techniques are 
described. The computer samples the inter
mediate frequency outputs of a twin-chan
nel RDF system at a 25 cps rate, calculates 
the indicated bearing for each sample via a 
logarithmic analog, and (sample for sam
ple) delivers at the output a stretched pulse 
the amplitude of which is proportional to 
the bearing deviation from a preset refer
ence zero. PB 122982 Equipment and Tech
niques for Sector-Type Radio Direction 
Finder Bearing Data Computing, Record
ing, and Reduction, Albert D. Bailey, 
Illinois Engineering Experiment Station, 
Order from Library of Congress, Washing
ton 25, D.C., Aug. 1955, 57pp, Microfilm 
$3.60, Photocopy $9.30.

VLF Ground Propagation

Amplitude and phase data for low, very 
low, and ultra-low frequency ground-wave 
propagation is given in this report. Curves 
detailing amplitudes and phase of waves in 
the 200 cps to 500 kc band over distances 
from 1 to 1500 miles are presented. Al
though ionospheric effects were not consid
ered and the total field at over 200 miles 
may be modified, special techniques can be 
applied to correct for the sky wave, and lend 
significance to the curves, out to their limit. 
NBS Circular 574, Amplitude and Phase 
Curves for Ground-Wave Propagation in 
the Band 200 Cycles per Second to 500 Kilo
cycles, James R. Wait, and H. Herbert 
Howe, Supt. of Documents, U.S. Govt. 
Printing Office, Washington 25, D.C., May 
1956, 17 pp. $0.20.
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5F series
Camloc's new small, lightweight 5F Series features 
high strength-weight ratio plus the quick-operating 
advantages of a %-turn fastener... in a size and 
weight that offers new design possibilities to orig
inal equipment manufacturers! Particularly adapt
able to thin materials and miniaturized equipment 
like airborne electronics, small electro-mechanical 
and computing devices and communications com
ponents. Ideal for attaching lightweight components 
in "packaged" equipment or for holding access 
panels on everything from washing machines to 
radar units.

Offered in many 

different head styles. 
Complete specific«- £ 

tions will be sent to M i Hi f
Y—JI ।

FASTENER CORPORATION
61 Spring Valley Road, Paramus, N. J.

WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
FORT WORTH OFFICE: 2509 W. BERRY ST^ FORT WORTH, TEXAS

CIRCLE 502 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 503 ON READER-SERVICE CARD FOR MORE INFORMATION
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ACCURATE—HIGH SPEED

TELEMETERING
i SWITCHES LIGHT WEIGHT 

RELIABLE 
COMPACT

k This new ASCOP model provides high 
quality switching of low level signals 

UP under e/tremes of shock and vibration. 
* Withstands 50 G acceleration. The one 

pole wiper samples 60 contacts at 10 
RPS and operates at low noise levels, 

i* ASCOP has the solution to any switch 
problem ... over 200 available models for 

a wide variety of applications. A staff 
experienced in telemetering, instrumentation, 

data handling, etc. Rely on the leader...

P. O. Box 44, Princeton, N. J. • Plainsboro 3-4141

1641 S. LaCienego Blvd., Lot Angeles, Calif.

Crestview 1-8870

APPLIED SCIENCE CORP. OF PRINCETON

Wt P R O V I Dt A T Hi LEVfR-YOU MOVE THE WORLD

172



huai ty Control

Product description techniques and inspec
tion risks are detailed in two RETMA bul
letins Methods of efficient description of 
broducts are outlined, and AQL sampling 
Procedures are described. Quality Accept
ée Bulletins No. 4 (Product Description) 
Lj No. 5 (Inspection Risks), Order from 
\Qual y Acceptance Procedures Committee, 
Engineering Dept., RETMA, 11 W. 42nd 
St, New York 36, N.Y., 4pp ea. $0.25.

Aerosol Sampler Controlling 
Transmitter

This transmitter is the FM type and op
erates on a frequency of 39.3 me with 1 kw 
power output. The transmitter is designed 
so that one or all of the 6 control tones may 
be imposed upon the carrier at one time 
without interaction. The preliminary testing 
was done in the AF Armament Center’s 
Heavy Systems Bldg. Final test was accom
plished in the field under simulated oper
ating conditions. PB 120012 Acceptance 
Tesf of the Aerosol Sampler Controlling 
Radio Transmitter, D. M. Dechert, July 
1955, Order from Library of Congress, 

\?hotoduplication Service, Publications 
Board Project, Washington 52, D. C., 
Microfilm $2.40, Photostat $3.30.

Transmission Line Heat Losses

Two expressions are derived for the ac re
sistance per unit length due to conductor 
heating losses in a microwave strip trans
mission line with rectangular inner conduc
tor of arbitrary dimensions. One expression 
is accurate in the low-impedance range; 
the two check well in the region of inter
mediate impedance. PB 122378 Conductor 
Heating Losses In Strip Transmission Lines 
With Rectangular Inner Conductors, R. L. 
Pease, Tufts College, Order from Library 
of Congress, Photoduplication Service, Pub
lications Board Project, Washington 25, 
D. C., Dec. 1954, 23 pp, Microfilm $2.70, 
Photocopy $4.80.

Portable Radar Simulator

A portable radar simulator designed to train 
air traffic controllers in guiding simulta
neously three aircraft, properly spaced, into 
a landing system, and the final approach is 
described. Several changes in the design of 
the device are recommended as a result of 
basic radar training of control personnel at 
selected airports. PB 111847 Development 
of a Portable Radar Simulator, T. K. Vick
ers, OTS, U. S. Dept, of Commerce, Wash
ington 25, D. C., Report 285, Sept. 1956, 
12 pp. $0.50.

The 
Technitrol 
Variable 
Pulser

♦ Wide pulse repetition frequency 
range from 20 cps. to 2.0 mes.

♦ Pulse rise and fall times are 

symmetrical at 0.05 ms.

♦ Duration of pulse variable from 

0.2 ms to 5.0 ms in steps of 0.1 ms.

♦ Stable pulse duration controlled 
by electric delay lines.

♦ Trigger pulse precedes output 
pulse.

* Low impedance output, ampli
tude continuously variable from 
0 to 40 volts without distortion.

This reliable and versatile instru
ment, developed for our own use, 
has wide possibilities for application 
in many laboratories.

Write for Bulletin 186ED

PULSE TRANSFORMERS,

ELECTRONS. INCORPORATED
127 Sussex Avenue 

Newark 3. N. .1.

MANUFACTURERS OF
DELAY LINES, AND ELECTRONIC TEST EQUIPMENT 

CIRCLE 504 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 505 ON READER-SERVICE CARD FOR MORE INFORMATION
A
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Patents

of courseSee LENZ

CABLES WIRESand

LENZ ELECTRIC MANUFACTURING CO
1753 North Western Avenue

In Business Since 1904

CIRCLE 506 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 507 ON READER-SERVICE CARD FOR MORE INFORMATION

Patent No. 2,747,094. R. M. Walker. (As 
signed to the United States of America)

WRITE TODAY for the LENZ WIRE and CABLE CATALOG, 
containing detailed illustrations and valuable technical 
data on cable construction.

□ Attached It information on our products, please tell us 
how they can be adapted to wider markets by means 
of Carter Dynamotors.

O Please send sales literature and price list.

ELECTRONIC DESIGN • March 1, 1957

The circuit illustrated provides a multivi
brator which overcomes the enumerated 
disadvantages of the usual circuit.

In the frequency dividing circuit shown 
in the figure, the triodes 10 and 11 are the 
multivibrator tubes. Because these two 
tubes use a common cathode resistor 12 and 
the grid of the tube 10 is grounded, the 
tube 11 is normally conducting and the 
tube* 10 is normally non-conducting with 
the result that the circuit is quiescent when 
there are no input pulses. The input con
nection is made with the anode of the tube 
10 through a diode 17. A negative pulse ap-

Cortar Motor Co. 2764 W. George St., Chicago IS 
Attn.: Ray Simon, Chief Engineer

(TRADE ---------MARK)

that t 
ative

Multivibrator circuits are frequently used 
for frequency dividing, however, as a class 
they are unstable. Also the value of circuit 
elements and stability of the voltage source 
must be relatively precise since they are 
critical. When it is desired to divide the 
frequency of a discontinuous series of 
pulses, it is desirable that the multivibrator 
be quiescent or not be free-running during 
the periods when there are no input pulses.

Whether for Electronic Control Equipment, Public Address 
or Inter-Com Systems, you'll want a cable that is just right 
for the job. Whatever your mechanical or electrical require
ments, Lenz will meet them.
Organized in 1904, with a half century of wire and cable 
engineering experience behind us, we can help you select 
a standard cable from our catalog or supply you with cables 
built to meet your special requirements.
Send us your specifications! Remember, a Lenz Cable is a 
Quality Cable!

Name

Firm_

tes n*' 
pmes

MtE SALES of YOUR product limited to "House current?" 
Must your market be restricted to an "electrical outlet?" 
Not necessarily/

Thousands of electrically operated devices CAN be used 
miles away from a power line. By moans of Carter Con
verters or Dynamotors, a storage battery becomes a 
portable source power anywhere. This means YOU CAN 
EXTEND THE MARKET FOR YOUR PRODUCT.

Carter Converters or Dynamotors can be offered as an 
accessory ... or engineered as a component part. Our 
engineering department will give you complete assistance. 
No obligation. Address your inquiry to Ray Simon, Chief 
Engineer, Carter Motor Co., 2764 W George St., Chicago.

CHAINED

PLUG

DYNAMOTORS

CONVERTERS



L to He cathode o£ the diode is trans- 
Ld through the condenser 16 to the 
Lol g id of tube 11 so that this tube be- 
L non-conducting whereupon tube 10 
Lies conducting. When the negative 
Lge 1<.iks off of condenser 16 the tube 11 

becomes conducting and tube 10 is 
ored to non-conducting condition, 
en the tube 10 becomes conducting the 
Lntial on the anode of the tube 10 drops 
Lat the diode 17 no longer can pass a 
ative input pulse until conduction is re

stored through tube 10. *
A simplified circuit from that illustrated 

in the figure connects' the anode of the 
tube 10 directly with control grid of tube 11 
through condenser 16. By making this con
nection through a cathode foliowet tube 20 
as shown, the rapidity of discharge of the 
condenser 16 is increased which restores 
the circuit to its initial condition in a shorter 
time. As a consequence the range of the 
circuit to divide the input frequency into a 
higher divided frequency is increased.

A
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own 
! the 
two 
and 
the 
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W DIP PED-W 
HCACAPAC1TC 
Greater Stability

RIBBONS STRIPS
* PURE TUNGSTEN 
£ MOLYBDENUM

of
* THORIATED TUNGSTEN 
* SPECIAL ALLOYS

with Hem Versaft/^^k
Now...from AeroyOxI Plastic-coated, dipped-mica capacitors thc^Hkeed 
many of the advantages of molded mica units, and at the same t^^are 
smaller than conventional units. Wk

Meeting all the applicable RETMA Test Standards for molded Wka 
units, these unique dipped-mica capacitors offer the following outstanalia 
features:

WHigh operating temperature —55°C to

and OTHER METALS 

IN 

ULTRA THIN SIZES 
to 

TOLERANCES CLOSER THAN COMMERCIAL STANDARDS 
by 

OUR SPECIAL ROLLING TECHNIQUES 
Note: for highly engineered applications—strips of TUNGSTEN 

and some other metals can be supplied 

ROLLED DOWN TO .0003 THICKNESS
• Finish: Roll Finish—Black or Cleaned 
• Ribbons may be supplied in Mg. weights If required 

For HIGHLY ENGINEERED APPLICATIONS 
DEVELOPED AND MANUFACTURED BY

★ Excellent long-life characteristics.
★ Improved temperature coefficient range.
★ Radial-leads for automatic insertion and 

plug-in assemblies. Ideal for printed-wiring 
applications.

★ Reduced physical sizes.
it Excellent performance and stability charac

teristics.

ACTUAL SIZE

Available in a complete range of standard capaci
tance values in standard ±107. tolerance. Other 
values and closer tolerances supplied on request. Con
ventional molded mica and silvered-mica units are also 
available from Aerovox in a complete selection of 
types and sizes.

Write for descriptive literature
To serve you better... Aerovox components are stocked and sold 

by Aerovox Parts Distributors in all major cities.

f 15 BEEKMAN ST- N Y- 38' N Y- 1 W C 'HP-ONf WOrth 2-2044
• ^9 ■ vk *0 Vi • COrtlandt 7-0470

CIRCI! 50« ON READER-SERVICE CARD FO* MORE INFORMATION CIRCLE 509 ON READER-SERVICE CARD FOR MORE INFORMATION
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OR RACKS
-

? CABINETS

insuline \
CORPORATION OF AMERICA

186 Granite St Manchester. N H (Van Norman Industries. Inc)

CLOSE °pEN

en
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repeat
CYCLE

OFF

HIGH

Sand for Booklol VL-1 and »ampia plato.

CIRCLE 510 ON READER-SERVICE CARD FOR MORE INFORMATION

LOW

neor h<>rnwx engraving machine corp.
13-19 UNIVERSITY PLACE, NEW YORK 3, N. Y

Chip-proof 
PLASTIC

LEGEND PLATES
engraved in your own plant

Tbllgh GRAVOFLEX blanks are laminated in 
sharp contrast colors. No need to keep large in
ventory-all sizes, varied colors available on short 
notice. Low-cost GRAVOFLEX legend plates 
stand up better, stand out better!

Use the portable ENGRAVOGRAPH to mark 
legend plates to your specifications, on the 

spot, when you need them—with 
unskilled labor, because it’s tracer-guided. 

Big savings on short runs and "one- 
shot" jobs. Eliminates costly delays. 

17,000 Engravographs in use.
See demonstration at

BOOTH #1234 
I. R. E. SHOW

Semiconductor Signal Generator
Patent No. 2,745,960. B. D. Griffith. (As
signed to Radio Corp, of America.)

Feedback oscillators using vacuum tubes 
requiring either two tubes or a multi-ele
ment tube in order that the feedback volt
age be in phase with the input voltage. A 
resistance capacity network can be used to 
achieve the same result but it is compli
cated. An effective oscillator of simple 
feedback circuitry can be made with a 
three element transistor. Such oscillator re
ceives the full advantage of the inherent

advantages of this type of electonic 
ment in requiring no heater circuit, 
small in size and having high degr 
ruggedness.

The transistor 12 includes the usual 
emitter and collector electrodes 18,
16 respectively which are biased by the 
directional voltage sources 21 and 22. F 
back between the collector electrode 
the input emitter electrode is secured 
resistor 26 and condenser 28 connect
series between these electrodes and a 
sistor capacitor parallel combination of

vwwww^

You 
man

can rely on the 
from Insuline to

meet your specific re
quirements for cabi
nets and racks. In- 
suline’s standard or 
special fabricated 
metal housings, using 
the low cost Rapid- 
Tooling* method, are 
known for their quality 
workmanship. Orders 
filled promptly.

I * Copyright

CIRCLE 511 ON READER-SERVICE CARD FOR MORE INFORMATION

unique small size, 
moisture-proof cover

Minimum size 
and weight

Meet MIL-T-27A 
Grades 2 or 5 
requirements

High tem
perature 
operation

. • ENCAPSULATED TRANSFORMERS
... slash temperature rise as much as 50%

ELECTRO ENGINEERING WORKS
N R O R E D

Custom built epseal miniaturized transformers achieve temperature 
rise as low as 50% of comparable sized units, in ambient temperatures 

as high as 125 degrees C. A new transformer encapsulation process, 
in combination with unique coil construction (patent pending), offers 

the electronics engineer reduced temperature rise in smaller and 
lighter-weight transformers. Packaged in smooth, hard-covered 

materials without bulky exterior sealing. Write for complete 
particulars and design specifications to

ELECTRO ENGINEERING WORKS • 401 FREDA STREET • SAN LEANDRO, CALIFORNIA

CIRCLE 512 ON READER-SERVICE CARD FOR MORE INFORMATION
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HIGH VOLTAGE
SILICON POWER RECTIFIERS

ion of

VOLTS

circle 513 on reader-service card for more information

mains uncharged. The usefulness of the 
amplifier circuit is thereby increased for 
low level amplification.

RONIC DESIGN • March 1, 1957

iStoi 24 and the capacitor 30 connected 
ween the emitter and base electrodes, 
selection of the values of resistors and

An electrical pulse analyzer was designed 
to give an accurate indication of when the 
pulse conforms to certain preselected re
quirements. This function is particularly 
useful in proportional and scintillation 
counters which are extensively used in the 
nuclear field. In order to indicate the pulses 
above one selected threshold but below an
other, two channels are used each having a 
pulse height discriminator. The channel 
having the lower level discriminator has a 
delay circuit built in to compensate the time 
delay between passage of the two thresh
olds. The channel of the higher discrimina
tor has a storage section to compensate for 
the shorter duration of the pulse seen by 
that circuit. An anti-coincidence circuit 
places these impulses in opposition so that 
output signal is produced only when the 
pulse crosses the lower but not the higher 
discriminator level.

the circuit which is the condition neces- 
y for oscillation. The frequency is con
ned by the value of the resistor 24 which 
ay bi adjusted by the slider 25. This os- 
ator is considerably simpler than its 
uivalent vacuum tube oscillator circuit.

Sm ut al 
Booth M-4 

Show

»acitors the feedback energy can be 
ide large enough to overcome the losses

ured I 
nette

One of a wide variety of 
panel-mounting instruments, 
new Model F features

RECTIFIER DIVISION
415 N. College Ave., Dept. C-l, Bloomington. Ind

Pulse Analyzer
Patent No. 2,760,064. P. R. Bell (Assigned to
U. S. Atomic Energy Commission.)

UOIQ IN CANADA: 700 WESTON RD., TORONTO 9, TEL. ROGERS 2-7535 
EXPORT: AD AURIEMA, INC., NEW YORK CITY ’

CIRCLE 514 ON READER-SERVICE CARD FOR MORE INFORMATION

New BUILD-IN panel
mounting miniature 

DC VTVM

Sarkes Tarzian series type SM silicon rectifiers 
provide the practical, low cost solution to the high volt
age silicon rectifier problem. Stable characteristics in
herent in low voltage junctions are carried over to this 
series. If your application calls for high temperature 
and high voltage, send for complete information.

nited Amplifier
tent No. 2,770,684. (Inventor, R. E. 
lomas, AEC)
This patent relates to amplifier circuit 
signed to prevent a very large signal, im- 
essed upon the amplifier, from over
larging the interstage coupling capacitors, 
ereby rendering the amplifier inopera
te. The plate resistor of the first tube 
limited so that the maximum voltage 

lange is less than the change in the 
thode voltage of the second tube so that 
bstantially no grid current flows in the 
cond tube and the coupling capacitor re-

higher accuracy, 2% ... ranges 
from 0.5 volt zero-center to 
300 volts full scale ...
zero adjustment while connected 
to circuit... 10 megs 
input Z... completely self
contained, operates from 

60 or 400 cycle 115 V ... 
Choice of zero-center or 
zero-left models...
Ruggedized MIL version 

available.
Write for free complete 
catalog to Dept. ED-3, 
Trio Laboratories, Inc., 
Seaford, New York.

arzian

ELECTRICAL RATINGS

ST
Type

Max.
Peak 

Invene 
Volte

Ma« 
RMS 
Volte

Current Ratinge—Amperes

totee 
Na.

Max. D.C Load Max RMS
Max Recurrent

Peak
Surge 

4MS Max
100 °C 150’C 1OO°C 150’C lOO’C 150*C 1OO*C 150*C

BOSM 800 560 450 225 1.12 560 4.5 2 25 27.0 13.5 IN1108
I20SM 1200 840 425 .212 1 06 .530 4 25 2 12 25.5 12 7 IN1109
160SM 1600 »120 40 200 1 00 .500 4 00 2 00 24.0 120 IN1110
200SM 2000 1400 375 187 .940 470 3.75 1 87 22 5 11.2 1N1111
240SM 2400 1680 .35 .175 .875 .437 3.50 1.75 21.0 10.5 INI 112
280SM 2800 1960 .325 162 .812 .405 3.25 1.62 19.5 9.7 INI113

DIMENSIONS

--- --------------------------B ---------------------------------
* 71

- 11 — xvw
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— At Jr"-

1 1

Figure 1 , JETEC 
NOA B

1-15/32* 31/32" 1N1101
1-15/16" 1-7/16" 1N1109
2-13/32" 1-29/32" INDIO

2-7/8" 2-3/8" 1N1111
3-11/32" 2-27/32" 1NÓ12

3-13/16" 3-5/16" 1N1113



DUAL TRACE GENERATOR
Books

Representatives in Major Cities

NEW

0Ô5 0 □

966 M—kf Aw., Brooklyn 22, N. Y.
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ACTUl 
SIZE

ANCHOR Metal Co., Inc. ED-3 
966 Meeker Ave.. Brooklyn 22, N.Y. I 
fl Send FREE literature on your 

solder mic/oforms for semi
conductors

f 1 Have your representative call 
fur an appointment.

Name_____________________________ _

Title________________________________

Highest quality paper and foil sub-miniature 
capacitors, encased in highly dense Steatite 
tube. Outstanding for TV, radio and other 
compact circuitry requirements. No Voltage 
derating necessary over temperature range of 
—55 °C to -f-125 °C. Noted for exceptional 
capacitance stability. Also available in new 
plastic film dielectrics. Co-Therm capacitors in 
all standard values and tolerances. Prompt 
delivery!

002 .003 .004 .005

Blocking Oscillators

Edited by Alexander Schure. John F. Rid& 
Inc., 480 Canal St., New York 13, N.Y.J 
pages, $1.25.

In nonmathematical terms, this tej 
attempt a comprehensive explanation of th 
operation features, design factors, and in 
portant applications of blocking oscillate 
theory. Particular attention is given to th 
role of the transformer. The book also coi 
tains qualitative discussions of the quiesce: 
interval conduction due to grid bias, coi 
duction due to regeneration, conductic 
due to circuit elements, the combined coi 
duction effects, determination of conducts 
duration, termination of conduction an 
shock excited circuits.

Special units designed 
for specific require
ments! Write, phone 
or wire, TODAY!

Send for Literature!

12900 Foothill Blvd.
San Fernando. Calif. • EMpire 1-8693

Offices in Washington, D.C. and San Francisco

this renowned engi- 
NOW neering quality experi

ence is offered in the

11861 TEALE ST.. CULVER CITY, CALIF • Phone: EXmont 8-6764 or TExa* 0 8006
CIRCLE 515 ON READER-SERVICE CARD FOR MORE INFORMATION

We perfected the 
highest quality 
capacitor, for 
military 
uses!

Writ* for Complete Data, our Bulletin 600B/ED
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photomicrograph of solder microform 
actual size 010" diam. « .006" thick

Documentation In Action
Edited by Jesse H. Shera, Allen Kent and 
James W. Perry. Reinhold Publishing Corp., 
430 Park Ave., New York 22, N.Y., 471 
pages, $10.00.

This book records the proceedings of the 
1956 Western Reserve Conference on the 
Practical Utilization of Rf‘corded Knowl
edge. It presents a concerted up-to-date 
review of the science and art of effectively 
organizing and utilizing recorded informa
tion. Recent advances are summarized and 
evaluated with particular attention to sys
tems, equipment for making information 
available as needed, use of recorded in
formation in research and in decision-mak
ing and education for librarianship.

Waveform Property Comparison 
Timing Relationship Study
Circuit Characteristic Determination

4 MODEL 600B

The Model 600B provides an 
L economical means of observ-
\ ing and comparing two time-
\ related signals. The chopper
\ technique minimizes band

R \ pass limitations, making this
unit particularly useful for 
pulse waveform studies.

See our complete Instrumentation 
Display - IRE Show - BOOTH 3611-13

for all SEMI-CONDUCTORS

CO-THERM
HIGH TEMPERATURE

CAPACITORS
FOR INDUSTRIAL USES!

HOPKINS
Send us your problem — our 

help you. Fill in the coupon.

ANCHOR Metal Co

ANCHOR . . . FIRST to pioneer the development of solder 
metals 4 alloys for the semi-conductor field. Made from 
indium, indium-gallium, indium-gold, indium-tin, indium
lead, gold-antimony, gold-gallium, tin, tin-antimony, tin
lead, tin-arsenic, lead-antimony, lead-arsenic, aluminum,
aluminum-tin, platinum, and others 
your specification.

made of ULTRA
HIGH PURITY 
metals & alloys to 
99.999% and of 
regular Grade A 
metals & alloys



low they are applied, the author discussesUCtioi

i iarda

COMPLETE LINE OF COAXIAL AND WAVEGUIDE INSTRUMENTS INCLUDES

Visit us at I.R.E. Show booth 4001

160 HERRICKS ROAD, MINEOLA, N.Y. PIONEER 6-4650
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Experienced Chassis-Trak representatives in your area will 
gladly help you plan standard or custom slide installations.

DIRECTIONAL COUPLERS 
TERMINATIONS 
FREQUENCY METERS 
HORNS 
TUNERS 
ECHO BOXES

SLOTTED LINES 
DETECTOR MOUNTS 
ATTENUATORS 
STANDARD REFLECTIONS 
BOLOMETERS 
THERMISTORS

ieer. After providing this general back- 
rround of basic electronic principles and

electronics. In an entertaining style, Dr. 
Pierce has attempted to explain electronics 
to the general reader and to acquaint tech
nically trained men with specialties other 
than their own

Service and repair of your electronic 
equipment is easier and faster with 

new Chassis-Trak roller slides. Chassis 
glides out of cabinet effortlessly, 

k Stainless steel rollers at
pressure-bearing points 

are rugged, long-wearing.

wtains chapters on communication theory 
ind noise, relativity and the future of

Chdssis-Trak’s famous
Bl "tilt-lock” design gives you

b maximum access to top, bot
tom, and rear of chassis. Pushbutton pro

vides instant emergency chassis removal. "Ultra-thin” 
design (.350') conserves valuable cabinet space; supports 
up to 175 lbs. Chassis-Trak fits standard 19* panel racks.

FREE ILLUSTRATED CATALOG 
contains much valuable data

COAXIAL COUPLER
Models 3000-10 through 3003-30 

covering 225 to 4000 me.

Flat coupling over full octave range. Com
plete power measurement over most widely 
used microwave frequency ranges with 
only four models. 20 db minimum direc
tivity provided over frequency range for 
each Coaxial Coupler. Coupling values of 
10 db, 20 db, and 30 db available.

COMPLETE INSTRUMENTATION FOR MICROWAVE AND UHF
CIRCLE 519 ON READER-SERVICE CARD FOR MORE INFORMATION

ultra-thin tilt lock design saves 
space, fits standard cabinets

Electronics Data Handbook
Edited by Nelson M. Cooke. Allied Radio 
Corp. 100 N. Western Ave., Chicago 80,1U., 
64 pages, 35^.

For this handbook, Nelson Cooke has se
lected the formulas and data most often 
needed in radio and industrial electronics. 
Despite the fact that the information it con
tains is basic and for the most part obtain
able from other sources, the guide should 
be a convenient and useful reference for de
sign engineers. Formulas needed for basic 
circuit analysis, transmission line calcula
tions, determination of vacuum tube char
acteristics, resonance calculations and 
meter calculations are among the many 
listed. Tables for directly interchangeable 
radio and TV picture tubes, interchange
able batteries, decimal equivalents of frac
tions, pilot lamps, logarithms and trigno- 
metric functions are included.

ELECTRONIC DESIGN • March 1, 1957

COAXIAL HIGH POWER TERMINATIONS
Models 369F and 369M

For more accurate VSWR measurement of 
all types of coaxial components. The new 
models are useful over the complete fre
quency range from 700 to 12,400 me. 
with VSWR 1.20 or less. Maximum VSWR 
is 1.10 from 1,000 to 9,000 me. The ter
minations are designed for power levels 
up to 200 watts average and 50,000 watts 
peak. Made from an entirely new ter
mination material developed by Narda 
engineers.

d cod mplifiers, television, radiation, microwave 
uctioi ystems an<^ the most important problems

lectrons, Waves and Messages
ohn R. Pierce. Hanover House, Garden 
My, 318 pages, $5.00.
Th* following questions may seem un- 

ophtticated to an electronic engineer, 
lances are, though, that you will not be 
,ored but fascinated and illuminated with 

lucid intellectual description.
Why do you sometimes get “snow” in 

our television picture? How small an ob- 
ect can be seen in a microscope? Will a 

Rida machine ever be able to write detective 
' y. ' tones? Can people in a rocket ship be 

ept from freezing, and will you be able 
s tej o talk to them on a telephone? The an- 
of th wers t0 these questions and the why of 
id im he answers are presented in this book, 

rillatoi ^apters on electric fields, waves, and 
to th laxwell’s equations will no doubt “refresh” 
o cod ^6 understanding of the brightest engi-

irrite

new CHASS S Roller Cabinet Slides 
give you faster, easier servicing of electronic equipment

the narda 
corporation



Russian Translation

J. George Adashko

Voltag« on point (aroa eloment) (Signal Current)
Ua Anode

M we

Signal plate voltage

180

Load “ 
R««i«l

A schematic diagram of the tube is shown in Fig. 1.

ELECTRONIC DESIGN • March

The sensitive element employed is a thin layer of 
antimony tri-sulfide, which is deposited on the signal 
plate. One side of the layer is exposed to the scanning 
beam from the electron gun, and the other is illumi
nated by the optical image. The scanning beam is 
focused by means of an external uniform magnetic 
field reduced by a long focusing coil (FC) and is swept 
horizontally and vertically over the surface of the 
target by a magnetic deflection yoke (DY).

Fig. 2 shows the variation of the potential of a point 
(elementary area) on the raster. Before it is touched 
by the beam (Fig. 2a) the point is at potential Ugp 
(signal-plate voltage) relative to the collector, owing 
to the dark conductivity of the layer. When the elec
tron beam makes contact with the point, the secondary 
emission charges the point to a certain higher poten
tial. During the time between scans, leakage in the 
photo-conductive layer discharges the point, and its 
potential again nearly equals that of the signal plate. 
The second scan will again charge the point to a value

Fig. 1 — Schematic diagram of 
LI-18 tube installation: SP— 
signal plate; FC—photo-conduc
tive layer; CC—conductive cov
er; FC—focusing coil; EG—elec
tron gun; DY—deflecting yoke

approaching the anode potential, and the process wj 
repeat until a steady state is reached, at which the nJ 
in potential at the time of scanning is exactly compeJ 
sated by the drop in potential due to leakage betweJ 
scans.

Illumination increases the sensitivity of the phod 

conductive layer and reduces the resistance of tl 
scanned point. This in turn decreases the dielectri 
time constant of the photo-conductive layer, and th 
steady-state values of the upper and lower potential 
thus become functions of the image brightness (Fij

As in all iconoscopes, the image signal is product 
in photo-conductive tubes at the instant of the scan 
ning by the variable component of the secondan 
emission current that flows from the target to the co 
lector. Passage of the electron beam from a dark poij 
to a bright one changes the secondary-emission cui 
rent in the collector circuit. The a-c component of thi 
current flows in the signal-plate circuit and producf

ANEW photoconductive television pickup tube 
of the Vidicon type was recently developed in 

Russia and designated LI-18.
The choice of material for the photoconductive 

target of the tube was dictated by the following design 
objectives:

1. Dark resistivity on the order of 1012 ohm-cm.
2. Sensitivity (ratio of dark to bright sensitivity) on 

the order of 2-3 with target illumination of one lux and 
one volt applied to the conductive layer.

3. Spectral photo-conductivity characteristics match
ing the operating conditions of the tube.

4. Minimum picture lag.
A study of various photo-conductive materials of the 

sulfide and selenide types has shown that the material 
most closely meeting the above requirements is stib
nite (antimony tri-sulfide).

Fig. 2—Variation of potential: a—target point dark when 
scanned by electron beam; b—after start of target-point 
illumination; c—after conclusion of target-point illumi
nation; T—point not illuminated; C—point illuminated.

Fig. 3—Rise and fall time 
of signal at various values 
of tube illumination.



W. S. SHAMBAN & CO.

CALIFORNIA • INDIANA

voltage drop across the load resistance, which
innected at the input of the television-channel pre

;■ ;

TEFLON
FLUOROTHENEcoveredCharacteristics of the LI-18 Tube

W«S.SHAMBAN &COMPANY
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doser to the anode voltage; increase* the beam current; 
educe the gamma of the tube; reduce the coefficient

w 
E (lux)

A photo-conductive pickup tube introduces a time 
ag in signal storage and pick-off. Fig. 3 shows the rise

Fig. 4—Illumination characteristics of LI-18 tube

A study of this lag shows that it is due principally 
the time required to re-establish the potential

reduce the working voltage on the target, bringing it

1951 ELECTRONIC DESIGN • March 1, 1957

i. I. . i 
in.I rh

Now — with our two great manufacturing plants under full 
production we cover every state in the 48 and Canada. The 
fact that we are manufacturing at two locations enables us 
to give better service and faster shipment of

►tentia fall time of the signal for various values of target 
sc m illumination.

Write 
W. S. Shamban 

for nearest 
representative

INDIANA — MEYER ROAD • FORT WAYNE 8 • ANthony 6491 
CALIFORNIA—11617 WEST JEFFERSON 3LVD. • CULVER CITY • TExas 0-6877 • EXmont 7-2195

ie scar equilibrium upon change in illumination. Experimental 
ondan aud theoretical investigations have shown that this lag 
the cc -an be reduced by one of the following measures:

rndne secondary emission of the photo-conductive layer 
and reduce the resistance of the layer (thereby re
ducing the time constant) by using lower-resistivity 
material; use bias lighting, supplementary heating, or 
higher target illumination.

Wide variety of standard sizes and shapes — rods — tubes 
sheets — tapes -— films — spaghetti tubing 
produced under rigid laboratory controls

Our integrated facilities allow strict control of all manufacturing 
operations from preparation of raw stock through fabrication of 
the finished product. Whatever your requirement — 
finished parts or raw stock —
Specify Shamban Teflon* — Shamban Kel-F** —■ Shamban Fluorothene

Also available —
custom molding and extrusion — machining

The illumination characteristics shown in Fig. 4 
establish the operating range of target illumination at 
various values of signal-plate voltage. The curves show 
that there is an optimum target illumination for all 
signal-plate voltages. This optimum depends on the 
physical and chemical constants of the layer and fluc
tuates from tube to tube. It is seen that to obtain the 
maximum useful signal it is necessary to work at the 
optimum signal-plate voltage, which ranges from 20- 

v (with respect to the anode). If low-signal-plate 
voltages (0-20 v) are used to reduce the picture lag, 
the target illumination must be increased to approxi- 
matt y 100 lux, and the resultant signal current is 0.1
M r. licroampere.

Tl e temperature characteristics are shown in Fig. 5 
¿nd make it possible to determine the permissible

Du Pont Trademark

•M.W. Kellogg Co. 
Trademark

on ¡■ni 
t of th:

< ‘ss ui 
the , 
ompei 
►etwee

KELON



The British Electronics Industry is making 

giant strides with new developments in a 

variety of fields. Mullard tubes are an 

important contribution to this progress.

Sensitivity
o.Tungsten light 
source at2700°K
b. Black body at 
200 C(radiation) 
energy 5.82pW; 
chopper fre
quency 800c/s; 
amplifier band
width 50c/s)

rig. 5—Temperature char
acteristics of LI-18 tube

!«• Ht*) at Uw» const.

Principal Characteristics

4*

3.0mA/lumen 300|zA/lumen

02

OJ

v unita

0!

ÎMuîû^l
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Milliard

180V r.m.s./W 
peak to peak

Fig. 6—Signal current (microam
peres) vs. target speed, mm/sec

'9- 
hot< 
TW

61 SV
2.5p, 

to 3.5(1
4M Û 
250V

l.66Vr.m.s./W 
peak to peak

61RV
15p 

0.7 to 4.5g 
I00KQ

100 V

Supplies available from:— 

in the U.S.A.
International Electronics Corporation, 
Dept. ED-3, 81 Spring Street, N.Y. 12, 
New York, U.S.A.

in Canada
Rogers Majestic Electronics Limited, 
Dept. JC, Ì1-Ì9 Brentcliffe Road, 
Toronto 17, Ontario, Canada

ELECTRONIC TUBES used (banty/fad tin wordt
MULLARD OVERSEAS LTD., MULLARD HOUSE. TORRINGTON PLACE. LONDON, ENGLAND

Mullard is the trade mark of Mullard Ltd., and is registered in most of the principal countries of the world.
MEV 44

Peak spectral response 
Spectral range 0.3 
Cell resistance (average) 
Max. applied voltage

extra-sensitive infra-red 
photoconductive cells

Important among recent British achievements is the introduction 
by Mullard of two new photoconductive cells, the 61SV and the 
6iRV. These cells, specially designed for detecting infra-red radiations, 
combine an unusually high order of sensitivity with an extremely 
fast response, peaked at a wavelength of 2.5 microns. Their spectral 
range extends beyond the usual limits of infra-red detectors down to 
the red end of the visible spectrum.

The high signal-to-noise ratios of the 61 SV and the 61RV make 
them ideal for measuring small temperature variations of relatively 
low heat sources down to ioo°C. Additionally, their small size and 
rugged construction qualify them for the majority of infra-red applica
tions in industry.

For further technical information and advice on the use of these 
outstanding photocells please write to either of the companies listed 
here.

WO

SO

range of ambient temperatures. A change in tempera 
ture changes the conductivity of the layer, necessitat 
ing an adjustment in signal-plate voltage to keep th 
signal current constant. The curve marked U,p = f(t 
gives the approximate variation of the working signal 
plate voltage with target temperature at a constan 
signal.

Fig. 6 shows the variation of the signal current wi 
the speed of the transmitted object at various signal
plate voltages. These curves were plotted using a spe
cial test pattern which was projected at various rates 
of speed required to obtain the prescribed image defi
nition. This curve shows that as the speed of the object 
increases the signal current decreases for all signal 
plate voltages, but that this decrease is at a minimum 
for the optimum voltage. Thus, for example, to use the 
tube at a projection speed of 3 mm/sec in the target 
plane it is necessary to employ a signal-plate voltage 
ranging from 0 to 50 v and varying from tube to tube.

Fig. 7 shows a plot of image definition vs. targ t il
lumination at various object speeds. Increasing the 

target illumination increases the definition up 0 a 
certain point, owing to the increase in the sensit vity
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PRECIOUS METAL RUPTURE DEOXO® PURIDRYER produces

rates
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precious 
METALS

DISCS, resistant to most 
corrosive agents, provide 
adequate protection for 
pressurized apparatus.

bi the photo-conductive layer. The definition decreases 
p object speed decreases.

Investigations of the illumination and picture-lag 
characteristics of the LI-18 tube make it possible to 
establish the optimum operating conditions of the tube. 
For example, maximum current signal (in the trans
mission of still images) is obtained with target illumi
nation on the order of 2-20 lux and with 50-100 v on 
the signal plate. The resultant signal current is 0.5-1 
microampere with image definition up to 600 lines, 
although picture lag reduces both signal and image 
definition. The recommended optimum for the trans
mission of moving images is 5-50 lux target illumina* 
bon and 10-50 volts signal-plate potential. Under these 
conditions, if the image projection does not move faster 
than 3 mm/sec, it is possible to obtain a signal current 
from 0.2 to 0.8 microampere at a definition up to 300

NITRONEAL® RAS GENERATOR 
economically and safely pro
vides forming gas atmos
phere for bright annealing 
of tube parts.

extremely pure, dry hydrogen 
with a dew-point of better 
than -100°F, with no inert 
gas purging necessary.

The detection and indication of the faintest traces 
of oxygen or hydrogen in gases like Nitrogen, Carbon 
Dioxide, Argon, Helium, Neon or saturated hydrocarbons 
is now possible with the Super-Sensitive Deoxo Indicator. 
The measurement range of this super-sensitive equipment 
is from 0.0002% to 0.0200% (2 to 200 parts per million) 
oxygen and from 0.0004% to 0.0400% hydrogen. A dual 
range allows measurement of up to 0.25% oxygen and 
0.5% hydrogen, should the amount present be in excess 
of the super-sensitive range.

Baker's Super-Sensitive Deoxo Indicator offers many 
outstanding features aside from the great sensitivity. 
A self-contained calibrating unit and a recorder for a 
continuous, permanent record are included as integral 
parts of the unit. A recorder-controller can be supplied 
in place of the recorder, if desired.

The Super-Sensitive Deoxo Indicator operates by 
measurement of the temperature increase of the gas 
sample. This increase results from catalytic combination 
of the oxygen impurity with hydrogen, or the hydrogen 
impurity with oxygen, depending upon which gas Is to 
be indicated. The reacting gas, either hydrogen or oxy
gen, is generated in a self-contained electrolytic cell.

Ideal for analysis of gases used in sintering, an* 
nealing /stainless and alloy steels), filling of vacuum 
tubes and lamps, and liquification of gas, the Super
Sensitive Deoxo Indicator is of particular value in all 
processes that require oxygen-free atmosphere.

Write for complete catalog material and details.
:ig. 8—Comparison of illumination characteristics of several 
ihotoconductive tubes; PTW-Se Reslstron, LI-18, RCA 6198, 
TW Sb2S8 Resistron, Motion-picture vidicon RCA-6326.
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E lux.

Fig. 7—Variation of definition (Z) with illu
mination (E) in lux for various object speeds.

BAKIN A CO., INC«
113 ASTOR STREET, NEWARK 2, MEW JERSEY
NEW YORK . SAN FRANCISCO • LOS ANGELES • CHICAGOFig. 8 compares illumination characteristics of sev

eral American and German tubes with the LI-18.
Ah traded from an article by N. L. Artemiev, V. K.

>v, and S. K. Temiriazeva; Radiotekhnika i Elek- 
I tonf, a No. 2, 1956, pp 245-252.

BAKER
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Russian Translations

What the Russians Are Writing
J. George Adashko

at the specified values of b/h and

20.^

OKS

0.1 0.1 03 01 0,5 Of
b/h for various values of Fig. 3

0525 
OW

The actual wavelength of the cavity is calculated 
from the theoretically-rigorous equation

where Xo is the resonant wavelength of the cavity with 
out the post.

This equation is valid as long as a radial mode exists 
in the cavity, and for A < 0.3 the error of the equation 
does not exceed 5-10 per cent.

A more accurate empirical equation is

the latter giving the dependence of A on

ELECTRONIC DESIGN • March 1, 1957

Z = 1.31 D (1+ A).
The authors claim that none of the theoretical 

equation cited in the literature give more accurate 
values for the resonant frequency of the toroidal cavity

Television Systems with Statistical Matching, B. B. Gur- 
finkel*, (19 pp, 3 figs).

Communication-theoretical treatise, dealing with 
television as a communication problem and with the 
statistics of television signals.

Equation for the Frequency of a Toroidal Cavity, V. A. 
Tepliakov, B. K. Shembel’, (4 pp, 3 figs).

A simple empirical equation is proposed for the fre
quency of the capacitively-loaded cavity shown in 
Fig. 1. The empirical equation for the detuning due to 
the central post is

Investigation of Electromagnetic Field in Cavity Using! 
Probe with High-Impedance Connecting Line, V. 5I 
Lukoshkov, A. S. Bondarev, and B. N. Shvetsov, (151 
pp, 17 figs).

The probes employed are miniature electric or map 
netic dipoles and are placed, together with a minib l 
ture detector, in the cavity under investigation. Th' I 
lead-in conductors comprise thin strips of high-im
pedance carbon paste coated on a quartz tube 2-3 mn 
in diameter. The resistance of the wiring is on the 
order of several tenths of a megohm per centimeter. 
The method is suitable for the study of fields pro
duced in cavities at resonant and non-resonant fre
quencies; its accuracy is on the order of 5 per cent.

A probe if this type causes practically no distortion 
of the investigated field but does reduce the intensity 
of the field, and this is of particular importance in the 
study of cavities at resonance. The lower the Q of the 
cavity and the higher the lead resistance, the smaller 
error introduced by the probe. Best results are ob
tained at lead resistances from 0.3 to 0.5 megohm/cm 
and at values of Q ranging from 200 to 400. Under 
those conditions, the change in field intensity is on the 
order of 3-5 per cent.

Contents of Radiotekhnika i Elektroniko 
No. 4, 1956

03 01 03
Fig. 2

The value of A can be readily calculated from Figs. 
2 and 3, the former giving the variation of A with

/ 2d + h \
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LONGER LIFE 

POTENT POWER 

SMALLER SIZE

EXCELLENT STABILITY 
— SILVERED MICA

PEAK PERFORMANCE

CONNECTICUT 
• mica trimmer

WILLIMANTIC 
• molded mica

Measurement of the Properties of Ferrites at Ultra 
High Frequencies, Part I, V. V. Nikol’ski, (22 pp, 15 
figs).

Very extensive theoretical discussion of the measure
ment of the permeability and dielectric-constant 
tensors of ferrites using cavity resonators. Proposes 
various meas’irement schemes and cites certain experi
mental results.

ACTUAL 
SIZE

In addition to longer life, El-Menco Dur-Mica 
Capacitors with tougher phenolic casing assure 
greater stability over wide temperature range.

El-Menco Dur-Mica DM15, DM20 and 
DM30 Capacitors Mean:

WITH NEW CRIMPED LEADS.
Crlnped, parallel leads simplify 
application in television, printed 
circuits, electronic brains, computers, 
guided missiles and other civilian 
and military uses.

frequency Characteristics of Kinescopes, L. M. Belia
kov, (10 pp, 5 figs, 1 table).

I iscusses the resolving power of the kinescope 
aloi g the scan line. Derives the frequency character- 
isti< of the kinescope, taking the halation effect into 
ace junt. Shows the qualitative and quantitative rela-

Effects of Slow Fluctuations on Self-Excited Oscillator, 
V. I. Tikhonov, I. N. Amiantov, (5 pp, 2 figs).

Derivation of equations that define the statistical 
phase and amplitude characteristics of the response of 
a self-excited oscillator to slowly-varying fluctuations. 
The resulting phase fluctuations are computed.

Detection of Complex-Waveform Pulses, E. L. Geren- 
rot, (5 pp, 4 figs).

Each article treats a different phase of weak signal 
detection. The first derives an equation for the distor
tion accompanying the detection of a pulse of arbi
trary waveform. The second discusses the transients in 
a detector circuit where the internal impedance of the 
current source cannot be neglected, and derives the 
load voltage resulting from detection of a pulse of 
arbitrary form.

Self-Oscillations in a System with Time-Delay Feed
back, lu. M. Az'ian, V. V. Migulin, (10 pp, 2 figs).

Theoretical discussion of self-excited systems con
taining no resonant elements (LC circuits or cavities) 
but in which the steady-state oscillations are produced 
by delaying the signal in the feedback loop. The 
mathematical treatment of such circuits is quite diffi
cult, involving as it does non-linear integral equations, 
the solution of which is dependent on the initial con
ditions. The article discusses the theory' of an idealized 
network of this type and some experimental investi
gations of an equivalent circuit.
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LONGER LIFE!
El-Menco Dur-Mica Capacitors Can Now Assure 

You Of Dependable Performance Up To 18 Years! 

Not An Extravagant Claim, But A Tested Fact. The latest series 
of rugged trials by El-Menco engineers found El-Menco DM15, 
DM20 and DM30 Dur-Mica Capacitors outlive and outperform 
all others. Under accelerated conditions of l1/^ times rated voltage 
at 125 C ambient temperature; El-Menco capacitors continued 
to perform reliably after 12,000 hours. Translated into normal 
conditions, this indicates a lifetime of from 15 to 20 years!

MEET ALL ENVIRONMENTAL AND ELECTRICAL REQUIREMENTS OF 
BOTH CIVILIAN AND MILITARY SPECIFICATIONS.

On I ie Theory of Ideal Coding of Binary Transmission, 
L | Siforov, (11 pp, 4 figs).

1 e article is devoted to finding the quantitative re- 
latii aships between noise stability, bandwidth, and the 
para meters of an ideal code in the sense of Shannon’s 
defii itions. An approximate expression is derived for 
the irobability of the decoding error as a function of 
the probability of the error in the elementary message, 
the number of messages in the code combination, and 
the bandwidth. Refers to Shannon’s “Communication 
in the Presence of Noise,” Proc. IRE, Jan. 1949, pp 
10-22, and to C. A. Barnard’s “Simple Proofs of Simple 
Cases of the Coding Theorem," Imperial College, Lon
don, 3rd Symposium on the Theory’ of Information, 
September, 1955.

DM20 
DM 15

• tubular paper • ceramic • silvered mica films
Arco Electronics, Inc., 64 White St., New York 13, N. Y.

Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada

IMPORTANT
NEWS

680±lCEi

WHAT 1$ YOUR CAPACITOR APPLICATION PROBLEM’

EHUenco

TTfaCc cynai ocatt 
‘Dai-T/fcca



Accu
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150
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Just flip the switch
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Optimum Linear Antennas, V. L. Pokrovski, (8 pp, 5

Megohms: 0-1.5-150 (6,800-680,000 ohms center scale.)
Galvanometer center mark for discriminator align
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Die o 
of Ce

Radio-Engineering and Electronic Problems in .«.gh 
Power Accelerators for Heavy Charged Particles, A. L 
Mints, (17 pp, 11 figs).

34 ranges—with the 
famous Triplett single 
knob control.

Approximate Equation for the Propagation Distance in 
the Presence of Super-refraction, V. A. Fok, (15 ppi

Theoretical paper, in which the exact contour ini 
tegral involved in such calculations is approximate | 
by assuming the index of refraction to vary paraboli 
cally with height.

Extra long scales 
—unobstructed visibility
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Standard sensitivities 
as used in servicing 
manuals.

Other Articles In This Issue:
“Transients Involved in the Detection of Weak SiJ 

nais," L. S. Gutkin, (5 pp. 2 figs); “Microwave Spd 
troscope for Observation of Electron Paramag net* 
Resonance in the Centimeter Band,” A. A. Manenh | 
A. M. Prokhorov, (9 pp, 4 figs); "Secondary Electro 
Emission from Alloys,” B. S. Kul’varskaya, (13 pp. 1; 
figs); “Secondary Emission from Tungsten Carbide’ 
L. M. Volkova, (2 pp. 2 figs).

plus aVTVM when you need it■ VOM 

DOUBL

tionships between halation and resolving power GivJ 
experimental characteristics of certain Russiai telj 
vision kinescopes, and concludes that the optical dij 
tortion in modem kinescopes is quite high and n nm 
correction.

Radio-Astronomical Methods of Antenna Investiga* 
tion, V. S. Troitski, (10 pp, 1 fig, 1 table).

Gives several methods for determining the losses 
and directivity coefficients of antennas by using extra
terrestrial radio signals. This involves calculating the 
losses from the intrinsic thermal noise of the antenna 
system.

Contents of Radiotekhnika i Elektronika 
No. 5, 1956

Propagation of Radio Waves Near the Horizon in the 
Presence of Superrefraction, V. A. Fok, L. A. Vain
shtein, M. G. Belkina, (18 pp, 9 figs).

Another theotretical paper devoted to the calcula 
tion of the anomalous propagation of radio waves neJ 
the horizon in the presence of an inversion layer 
(which has no horizontal variation). Curves are di 
rived for the attenuation factor for the case when the 
transmitting antenna is located high above the inver
sion layer, and the receiving antenna in located at low 
altitude and below the inversion layer (or vice versa) ] 
The results obtained may prove significant in the 
analysis of propagation of microwaves in the tropo 
sphere.

know 
wave

Discussion of current distribution in linear antennas 
with radiation perpendicular to the axis and with op 
timum directivity pattern. It is shown that a suitable 
mathematical approach (the Chebyshev-Akhiezer 
polynomials) leads to a solution of this problem even 
if the distance between radiators are less than half a 
wavelength.

ment.
RF Probe permits measurements up to 250 MC. $7.00 net 
extra.
Featured by leading electronic parts distributors every« 
where.

By using the Volt-Ohm-Mil-Ammeter for all general testing 
(90% of your testing) and the Vacuum Tube Voltmeter only 
when you need it, you have the advantage of a VTVM with 
extremely long battery life. Batteries are used only about 
one-tenth as much as in the ordinary battery-operated VTVM. 
Features: Ohms, 0-1500-15,000 (6.8-68 center scale. First 
division is 0.1 ohm.)
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Equivalent Reactance Circuits Employing Junction
Transistors, L. N. Kaptsov, K. S. Rzhevkin, (10 pp, 10

Name___
Company 

Address-

Analysis of Processes in Transistor Blocking Generator, 
(. la. Senatorov, G. N. Berestovski, (16 pp, 15 figs, 1 
table).

The analysis leads to equations for the design of 
circuit elements from prescribed pulse parameters. 
Lists the experimentally-obtained quasi-static (pulse) 
characteristics of Russian commercial junction tran
sistors. To be abstracted in a future issue.

Measurement of Ferrite Parameters at UHF, part II, 
V. V. Nikol’ski, (9 pp, 11 figs).

Continuation of article started in Radiotekhnika i 
\Elektromka No 4, 1956. Refers also to article by Al
berts and Schoenberg, J. Appl. Physics, 954, 25, 152.

Calculation of the Entropy of Certain Special Proba
bility Distributions, M. M. Bakhmet-ev, (10 pp, 6 figs).

High IR: 250,000 megohms after 96 hours at 35°C 
and 90% relative humidity.

Cold punching: up to and including 1/16".

Low moisture absorption: 0.80% in l"x3"xl/16" 
sample after 24 hours immersion.

Accumulation of Noise Caused by Signal Fading in 
FM Radio Relay Lines, lu. B. Sindler, (11 pp, 4 figs). 

I Discusses the effect of amplitude limiters on the 
uoEj accumulating in fm communication lines. The 
treatment is similar to that used by V. I. Siforov in 
lElektrosviaz’ No 5, 1956 but involves fewer simplify
ing assumptions.
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TV - Radio - Phonograph and other electrical/electronic 
product manufacturers can benefit from Cirprint. the first copper 
clad laminated plastics ever to offer exactly the right combination of 
properties for this application If you’re a large volume consumer of 
circuitry, it will pay you to check Cirprint today.

L*e of Orthogonal-Polynomial Method in the Solution 
Lf Certain Problems in the Analysis and Synthesis of 
¡Multi-Stage Amplifiers, S. V. Samsonenko, (4 pp, 2

Several applications of a method discussed in an 
earlier article (Radiotekhnika i Elektronika, No 3, 
]956—see ED, Dec 15, 1956). Treated specifically are 

L transient response of a system to an arbitrary sig- 
J (without using the convolution theorem), the 

Llulion of the synthesis problem for arbitrary signal, 
, J the determination of the input waveform from 

known system parameters and known output-signal 

waveform.

Brief Communications:
Frequency Division with Reflex Klystron, E. N. 

Baztrov, M. E. Zhabotinski, (2 pp, 2 figs); Low-Loss 
Fen ites at UHF, R. G. Mirmanov, L. G. Lomize, N. V. 
Biu nshina, (7 pp, 1 table).

You can see the quality because Cirprint is 
translucent. Its smooth structure is free of all im
purities. Cirprint is also watermarked for your 
protection.

Analysis of Nearly-Harmonic Transistor Oscillator Op
erating at Frequencies above Critical, K. S. Rzhevkin, 
L, A. Logunov, L. N. Kaptsov, (7 pp, 7 figs).

This oscillator was first analyzed by D. E. Thomas 
^Electronics, 27, 2, 130), but his approximations are 

claimed to be invalid for higher frequencies. The 
author extends the calculations to higher frequencies 
and determines the highest possible oscillation fre
quency. To be abstracted in a future issue.

New Formica Cirprint is far superior to any 
XXP ever made. The latest product of Formica-4 
research, it is the first and only copper clad espe
cially designed to meet the requirements of large 
volume manufacturers:

Reactance tubes (equivalent-reactance circuits em
ploying vacuum tubes) are widely used in fm oscil
lators. This article gives a theoretical analysis of the 
transistor counterpart, citing both similarities and 
diff* rences. To be abstracted in a future issue.

Evaluate the contribution Cirprint can make 
to your products. Check it “in person” at Formica's 
IRE booths 4040-1 — or mail coupon below for 
free bulletin 755. Formica Corporation, subsidiary 
of American Cyanamid, 4512-7 Spring Grove Ave., 
Cincinnati 32, Ohio.

FORMICA CORRORATION
4512-7 Spring Grove Ave. e Cincinnati 32. Ohio

Please send me a copy of Cirorint bulletin 755.

Zone_____ State

Exceeds NEMA standards for XXP . . . meets 

MIL-P-311 SB spec for type PBE-P

1st choice in a
laminated plastics 9
• Application 

engineering K
• Fabricating

• Research

• Customer stock service

new Formica



Abstract—GermanNOW!
TEST KLYSTRONS 

AS EASILY AS ORDINARY
VACUUM TU ES

tests all tubes...

he successful testing of klystron tubes may save lives, prevent breakdowns 
and assure continued reliability.

Now. klystron tube testing is as easy and practical as the testing of ordinary 
vacuum tubes with the Polarad Klystron Tube Tester Model K-100.

Here, for the first time, is a compact, portable instrument developed to test 
the performance of all commercially available klystron type tubes, including 
those with built-in cavities and those requiring external cavities. The unit has 
been designed with a complete flexibility to allow for the testing of future 
klystron tubes not yet manufactured.

Model K-100 provides complete metering functions, control adjustments, and 
precautionary methods for testing at high voltages safely. A finger-controlled 
data chart on the face of the unit quickly determines proper control settings.

Filament continuity
Short circuit tests between all elements 
Static d-c tests measurements of rated 
d c currents affd voltages

Life tests relation of cathode current 
versus reduced filament voltages 
Dynamic test provision is made for ex
ternal modulation so that klystron tubes 
may be dynamically tested with external 
r-f measuring equipment

POLARAD ELECTRONICS CORPORATION
43-20 34th Street, Long Island City 1, N Y

FF PRISENT Al IVES Albuquerque. Atlanta. Baltimore. Boston. Buttalo. Chicago, Cleveland, Dayton. Denver. Fort Worth, Kansas City. Los Angeles. New York Philadelphia, Portland, 
Washmghin. D < Winston Salem Canada,Arnpnor untano Resident Repre•..•ntatiw in Prm q-,l Foreign Cities

Applications

Travelling Wave

Tubes

THE recent rapid development of travelling 
wave tubes has made available a valuable cor I 

ponent for measurement systems up to the centil 
meter wave length band, such as wobbulator sysl 
terns, frequency multipliers, or oscillators.

Fig. 1 shows the basic scheme of an active wobl 
bulator system which may be used to test a transl 
mission system (e.g. filter as shown). Fig. 2 show! 
the basic block diagram of a swept frequency I 
source with center frequency of 4000 mcps and 60l 
mcps band. The basic r-f signal is obtained from 1 
reflex klystron (which should have an r-f output oil 
about 50 to 100 mw such as a 2K56 or 2K45). ThJ 
klystron reflector voltage is modulated with the] 
line frequency (50 cps in Germany), and furnishes! 
therefore a frequency which differs from the centeil 
frequency instantaneously because of the modula
tion. The klystron alone is not suited as a wobbula
tor source, however, because the output amplitude 
is frequency dependent. The output of the klystron 
is decoupled from the rest of the system by means 
of the attenuator Dj (see Fig. 2). Attenuator Du is 
used to adjust the input level to the travelling wave 
tube. Before the input of this tube a marker signal

Wobbulator Test Circuit Indicator
Fig. 1. Active 
wobbulator system.
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Klystron

D

ator

1957

» wo}). ube combination is explained in Fig. 3. Fig. 3a 
trans 10WS ^e output amplitude of the klystron Na as a

i derived from the guide system for use on the 
scilloscope. The travelling wave tube makes the 
utput amplitude independent of the frequency. 
The functioning of the klystron-travelling wave

Klystron 

Supply

Klystron

M’F (UrJ

Reflector

0

¡89

1 50 cps 
! Mod. volt.

RH

a function of reflector

Ask for Bulletin R-21C

»totCwwS«; ChwtM W Mntnn, M.
4 Akin« Av*. Terent*. On»

CIRCI! 527 ON REAPER-SERVICE CARD FOR MORE INFORMATION

Resistance values from 0.1 ohm to 60K ohms,

Ask for Bulletin R-33

r.f. Output

Indicator

DU Frequency Marks

Fig. 2. Wobbulator at 4000 Mcps.
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ction of reflector voltage with the static reflector
oltage adjusted to UR opt. Fig. 3b indicates the fre-
uency variations of the klystron which correspond
the instantaneous reflector voltage variations and

ig. 3c shows the input (Ne) - output (Na) ampli-
ide of the klystron. The characteristic of the travel-

KTRONIC DESIGN

if they involve Miniature Power Resistors 

DALOHM 
has the answer!

Ail Dalohm products are care« 
fully designed and skillfully 
made to assure you of su
preme quality and depend
ability, plus the widest ver
satility of application.

You can depend on

Outstanding examples of the Dalohm line are these minia
ture, silicone - sealed, wire wound, power resistors.

FOR THOSE TIGHT SPECIFICATIONS
These Dalohm resistors -combine high 
power rating with sub-miniature design. 
High heat dissipation and protective cover-

ling wave tube shown is Figs. 3c and 3d explain 
how the constant amplitude output is achieved. 
The travelling wave tube which was used is the 
“Telef unken” type TL 6.

For frequency multiplication, in particular fre
quency doubling, the travelling wave tube may be 
used with an appropriate filter because of the large
harmonic content of the output signal at high out-
put levels.

Abstracted from an article by A. Lauer, Elek-
tronische Rundschau, Vol.
p. 190.

Travelling Wave Tube

T.W, Tube = ^e)
Output Na

Klystron

T.W. Tube" ^^«1
Outputl Nq

10, No. 7, July 1956,

Fig. 3. Output amph-
tude of the Klystron as

voltage.

TYPE

ing are achieved with vertical-finned black 
anodized aluminum housings. Vertical 
single hole panel mounting is provided by 
integral threaded base and lock nut. Rug- 

_- _ - gedized construction assures dependability 
PH under the most extreme conditions.

• Completely welded construction from terminal 
lUutME to

* S'hcone »eoled »or absolute pro»ertion ogaimi 
moisture, shock ond salt spray9HBBHH • Two wa^aget and sizes« PH-25, 25 waHs*
PH-100, 100 watts

depending on type
• Tolerances from 0.05% to 3%

TYPE

Another Dalohm resistor that resolves
power and space problems in tight 
specifications. Black anodized finned 
housing provides protection and maxi
mum heat dissipation. Mounting lugs 
provided for horizontal mounting.

• Completely welded construction from terminal to terminal
Silicone seated for absolute protection against moisture,
shock and salt spray

e Three wattages and sixes« RH-25, 25 watts/ RH-50, 50
watts* RH-250, 250 watts

• Resistance values from 0.1 ohm to 100K ohms.
depending on type
Tolerances from 0.05% to 3%

You can see the complete line of DALOHM 
precision resistors, potentiometers and 
collet-fitting knobs, including the products 
depicted above, at the I. R. E. Shi “ 
New York, March 18-21.

low in

You are cordially invited to atop at the 
fl Dale Products, Inc. booth, Number 2742-
bhOW 2744. We’ll be looking for you.

DALE PRODUCTS, Inc
1323 28th Avenue

Celumbus, Nebraska, U.S.A.



A DC Restorer

Clamping circuits with series diode.
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THE PROBLEM: To develop a solderable film-coated wire without fabric for winding 
universal lattice-wound coils without adhesive application.

Abstract—German

THE design of clamping circuits requires a s 
ficiently large discharge time constant toge 

with a sufficiently small charging time consta 
The series connection of germanium and vacuum 
odes shown in the figure makes possible the mi 
mizing of the effective shunt capacitance beca 
the capacitance of such diodes is of the order 
magnitude of one micromicrofarad. At the same ti 
the benefit of the high resistance of vacuum di 
in the reverse direction is obtained. The effecti 
capacitance at the grid is equal to the capacitan 
of the germanium diode so that a saving of ten pi 
may be expected. This corresponds to an incre 
of band width, for that stage, of about twenty p 
cent. The circuit has considerable popularity 
German television sets. The effects on the result] 
picture are practically insignificant although lin 
ity measurements on the amplifier stage, using sa 
tooth with 4 me show some distortion.

Abstracted from an article by W. Dillenburg 
and E. Sennhenn, Frequenz, Vol. 10, No. 9, Sep 
1956, pp. 283.

THE SOLUTION: Phelps Dodge Grip-eze—a solderable film wire with controlled 
surface friction for lattice-wound coils that provides mechanical 
gripping between turns and keeps wire in place.

EXAMPLE: Coils wound with (a) conventional film wire; (b) Grip-eze. Note clean 
pattern of Grip-eze as compared to fall-down of conventional film wire.

Any time magnet wire is your problem, consult Phelps Dodge 
for the quickest, easiest answer!

VISIT OUR BOOTH, NO. 4516-4518, AT THE I.R.E. SHOW, MARCH 18-21

CIRCLE 528 ON READER-SERVICE CARD FOR MORE INFORMATION
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A New UHF Diode

ogetl ce tiansit time is negligible. The back resist
exceeds 104 megohms. The peak inverse volt-onstai

ische Rundschau, Vol. 10, No. 2, Feb. 1956,citam

Hermetically sealed with Sangamo’s new "Innerseal
for higher reliabilityterminal

SEE THISN const
UHF-Gontrator Output Meter (Thermal)

5CS7.3

500

CIRCLE 529 ON READER-SERVICE CARD FOR MORE INFORMATION

UHF ‘0.6Sv 
Rn - 3**^

Because the terminal is mechanically retained in 
the case, independent of the captive solder seal, 
the new design permits perfect positioning with 
uniform accuracy.

Here is today’s latest development in minia
turized military type capacitors—a newly de
signed terminal for Sangamo subminiatures. 
This Sangamo engineering development offers 
many advantages over conventional seals.

Fig. 2: Frequency char
acteristics of the EA-52
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— Test Circuit — 
i-60n EAS2

The “Innerseal” structure seats and locates 
itself exactly on the case. Terminals cannot 
be cocked at angle, extend out of case, or be 
pushed too deeply into case and cause cupped

{A’iACTERISTICS of a new diode, the EA-52 
Va^vo Corp., Hamburg, Germany) with a fre- 
cy range up to 1000 mcps are reported in this 
r. Referring to the high frequency equivalent 
it shown in Fig. 1, the shunt capacitance for 
tube is less than 0.5 pjif. The resonant fre- 
cy, = (1/LfiCp)^, is 5000 me so that at the 
ing frequency the resonant rise of output 
ge is only 4 per cent. At that frequency the in-

1000 1S00 2000 25001 (Me

UHF-16V 
R„ - 34 kU

aerea 
ty pe

uum( is 1 Kv for frequencies 100 me and given by 
ie mil > where f is in me for frequencies above 100

sultiii 
lineai 
g saw

ne tij tion are shown in Fig. 2. Details of construe- 
diodi and other characteristics are also given.

ffecti istracted from an article by H. Stietzel, Elek-

irder æ frequency characteristics in a measuring ap

a completely new 
subminiature paper 
tubular capacitor

NEW CAPACITOR AT THE I. R. E. SHOW 

VISIT SANGAMO BOOTH 1213

ends or section damage. It permits optimum 
performance and reliability through greater 
flexibility of internal design.

The solder is confined and automatically 
sealed. Solder or flux cannot run down inside 
case to cause life failures due to contamina
tion. There are no cracked terminals due to 
solder time variation.

Write for full information—ask for Engineer
ing Bulletin SC57-3, or

SANGAMO ELECTRIC COMPANY
Electronic Components Division

SPRINGFIELD, ILLINOIS

Fig. 1. High-fre
quency equivalent 
circuit of the diode.



Abstract—German
SILECTRON CORES
Types C, E and 0

TOROIDAL CORES
Nylon and Aluminum cased

BOBBIN CORES

Lomponeni òpecmcaiion: aknulu7

The ARNOLD LINE-UP includes ANY TAPE CORES you need
APPUGATfOAtS

We’ll welcome your inquiries on your 
Tape Wound Core requirements for 
Pulse and Power Transformers, 3-Phase 
Transformers, Magnetic Amplifiers, 
Current Transformers, Wide-Band 
Transformers, Non-Linear Retard Coils, 
Reactors, Coincident Current Matrix 
Systems, Static Magnetic Memory Ele
ments, Harmonic Generators, etc.

EAfG/A/EE/WG DATA
For data on the various types of Arnold 
Tape Cores, write for these Bulletins:

SC-107—-Silectron Cores, Types C, F and O

TC-1O1A—-Toroidal Coitt, nylon and aluminum 
cased

TC-10B——Bobbin Corot

ADDRESS DEPT. ED-73

How to be sure of tape core perform
ance and uniformity? Just specify 
and use Arnold Cores in your trans
former, magnetic amplifier, reactor 
and computer assemblies, etc.

Here's why!
To begin with, Arnold is a fully inte

grated company, controlling every man
ufacturing step from the raw material to 
the finished core. Then, modern testing 
equipment permits 100% inspection of 
cores before shipment. Finally, you’re 
matching your requirements against the 
most experienced and complete line of 
tape cores in the industry. Arnold pro
duces Types C, E and O Silectron cores,

nylon and aluminum cased toroidal cores, 
and bobbin cores to meet whatever your 
designs may require in tape thickness, 
material, core size or weight. Wide selec
tions of cores are carried in stock as 
standard items for quick delivery: both 
for engineering prototypes to reduce the 
need for special designs, and for produc
tion-quantity shipments to meet your 
immediate requirements.

Let us help you solve your tape core 
problems. Check Arnold, too, for 
your needs in Mo-Permalloy or iron 
powder cores, and for cast or sin
tered permanent magnets made from 
Alnico or other materials.

WSW6447

Main Office & Plant: Marengo# Illinois
J ' "S - ... S:i . ■ .. ' ■ . * ' . > : j“ -

’ Repath Pacific Division Plant: 64 Ì East 61st Street, Los Angeles, Calif.

District Sales Offices:
Hew York; 350 Fifth Ave. Lot Angelot: 3450 Wilshire Blvd. I

CIRCLE 530 ON READER-SERVICE CARD FOR MORE INFORMATION

Spectrum 

Analyzer

NEW “tone frequency spectralANEW “tone frequency spectral analya 
covers the frequency range from de to 20.5 

in two bands and presents the results on a cath
ray tube screen. The instrument is used primari 
for the analysis of all kinds of mechanical vibr 
tions.

The system uses three 50 cps filters in Band 
(0 to 1 kc) and three 500 cps filters in Band 
(0 to 20.5 kc). Band I has 21 frequency marks 
50 cycle intervals, and Band II has 42 frequem 
marks at 500 cycle intervals, displayed (in thi 
rows) on the screen of the oscilloscope.

The block diagram for one band is shown 
Fig. 1. The signal is amplified in Ay, passs 
through a low pass filter (cut off frequency 1 kc 1 
Band I and 20.5 kc for Band II) and again ai 
plified in A-. A variable carrier is mixed with ti 
signal. The variation of the carrier frequency 
obtained in steps by use of a reactance tube wha 
reactance is controlled in steps so that only select! 
points on the filter curves are obtained.

The output of the modulator, amplified in J 
is fed to three capacitively coupled band pass! 
ters with 50 cps or 500 cps bandwidth, dependii 
on the band. The filtered signals are amplifie 
detected, and passed through electronic switch 
Slf Si, and S3 to the Y-axis of the oscilloscop
Since a single beam tube is used the three filt 
outputs are sampled sequentially and displayed« 
three rows on the screen.

In order to obtain clean pictures after each juu 
in frequency a sufficient time interval must elap 
for the filter to stabilize before the signal is pick® 
off. This synchronization is controlled from a til 
ing generator (TG). This generator generates pol 
tive pulses at fixed time intervals. An impulse« 
stage Ti closes electronic switch S^ through iw 
pulse limiter Lt so that the output of filter 1 ■ 
fed to the Y-axis of the oscilliscope. In order ■ 
blank out the transients of the electronic switch I

192 ELECTRONIC DESIGN • March 1, 19
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I- Tubes 4, 5, and 6 
ve a common plate 
]d and serve as elec- 
)nk witches.

FREQUENCY SHIFT 
TIMING

Products of long experience, these micro
wave horns are typical of the many that 

NRK has produced. Whatever your needs 

for radar or microwave components, 
you will find at NRK the man- 

power and the machines for 

m both design work and full- / 
y scale production. S'

N.R.K. MFG. A ENGINEERING CO., 4601 W. Addison St., Chicago 41, Illinois 
Eait«rn Sal«! Offic«: Box 445, Westfield, N. J.

West Coast Ripretenfativea Tubergen Associates, 2832 W. 11th St., Los Angeles 6, Cal.
CIRCLE 531 ON READER-SERVICE CARD FOR MORE INFORMATION

nnewhat delayed and differentiated impulse (DG) 
used to control the intensity on the oscilloscope, 

iter the impulse has activated stage 1, the process 
repeated. Each time the frequency is shifted to 
e next increment. Band switching is accomplished 

L means of five relays.
The timing generator consists of a gas triode 

keep circuit operating in Band I at 32 cps and in 
Lid II at 170 cps. The impulses from the sweep 
Luit are shaped to furnish appropriate signals 
|r intensity control, frequency shifting and elec- 
Ionic switching. The schematic is shown in Fig. 2. 
\ Abstracted from an article by W. Kaule and A. 
l/me Nachrichtentechnik, Vol 6, No. 1, Jan. 1956,



Model shop facilities

Versatile Holder Siu

DielectricSection of choke engineering

Measurements

Assembly line, components division

Mechanical engineering section, components division

sooner

Environmental test facilities, AR altitude chamber

Engineers at work in components lab. No. 3

hole bori
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MEET THE MEN FROM NATIONAL 
AT THE I.R.E. SHOW
Booths 14011407

In addition our components division offers:
1. Complete model shop facilities.

2. Efficient, low cost production facilities.
3. Reliability test programs. U S A. approved 

environmental test facilities.

your components problems 
will be solved.

If you have special components requirements 
or a design and development problem—we 

suggest you-wnte, wire or call NATIONAL 
(Malden, Mass. 2-7950) at once. Put 

National’s 42 years of experience and 
expanded new facilities to work for you. 

The sooner you have men like 
Frank Roberts working for you the

ELECTRONIC DESIGN • March 1
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ELE<

A thermocouple is inserted

A VERSATILE specimen holder to be used wii 
a bridge or resonant circuit in determine 

electrical properties of dielectrics over a wide ran| 
of temperatures and frequencies has been deva 
oped by the National Bureau of Standards. Theu 
strument is designed to make precise measuremd 
of the dielectric constants, dissipation factors, aij 
thermal expansions of insulating materials.

Devices previously developed for measuring his 
polymer and ceramic insulating materials have be« 
limited to use at a single temperature or over a con 
paratively small range of temperatures. Furthe 
more they did not measure thermal expansion of tl 
specimen, nor were they sufficiently precise.

The device, shown in Fig. 1, is essentially a pa 
of gold-plated stainless steel electrodes, about 2 i 
in diameter, between which the dielectric specim 
is placed. The lower electrode is stationary, wbi 
the upper electrode can be moved up or down 
accommodate the thickness of the specimen. Ai 
movable silver electrostatic shielding case coverst 
electrodes and the case in turn is enclosed in 
electrically-heated oven for high-temperature mei 
urements, or a cooling unit for measurements doi 
to —40 C.

through the axis of the upper electrode to with 
0.5 mm of its lower surface, permitting accud 
measurement of the temperature of the specimen

The upper electrode is constrained to mo\ e in 
direction parallel to the axis of the electrodes 
micrometer adjustment gives absolute values of uj 
specimen’s thickness, before and after temperatuj 
change. The supporting frames and electrodes a 
made of stainless steel to minimize differential^ 
pansion; the micrometer can be used to det« nnii

Frank is chief engineer, components division, at National Company. 
He heads the proficient engineering group whose job is to modify present catalog 

items, develop new components to meet your specifications, and to help solve 
your components problems. While our catalog lists over 300 different parts, over 

60 per cent of orders received are for “other than catalog items:’’ 
therefore, National is geared to provide many types of special services.

The capabilities and facilities of National’s components engineering 
division are as excellent as they are varied. Some of our facilities are illustrated.

Our capabilities include the design and development of:
1. Commercial and precision type variable capacitors.

2. Communications type filters and networks.
3. Chokes and special coils.

4. Knobs and precision vernier dial mechanisms.
5. The design and fabrication of special hardware for the electronic industry 

including coil forms, shaft locks, dial locks, insulated bushings and captive nuts.

Eight out of every ten U.S. Navy ships use National Receivers

•MationalS^
MAIDEN 4«, MASS.

meet 
FRANK ROBERTS 

...he’s paid 
to solve your problems
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New copper-clad MICARTA
no chipping!

South Carolina. J-06626

you CAN BE SURE
CIRCLE 533 ON READER-SERVICE CARD FOR MORE INFORMATION
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Fig. 1. Cross section drawing of dielec
tric specimen holder. Movement of upper 
electrode is controlled by micrometers.
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All holes in new H-3032 copper- 

clad Micarta can be cold punched 

right on the assembly line in one 

operation, and there’s no cracking, 
breaking or chipping. That is one 

of the reasons why this new lami
nate cuts costs and production time 

of printed circuits.

In addition, copper-clad Micarta 

speeds up soldering, without the 

normal accompaniment of an in
crease in rejects and missed 

connections.

is easy to cold punch —no cracking

CAN BE DIP SOLDEREDI 
Micarta will not blister — 
even when dip soldered for 
10 seconds at 500 ' F. A spe
cial adhesive actually in
creases adhesive strength 
during soldering.

ECTRONIC DESIGN • March 1, 1957

hui - edr
THc UOC'JUPLE

iperimentally any residual expansion, and derive a 
i>rrection curve. The upper electrode is rested on 
e lower and the change in micrometer reading is 
Wed after equilibrium is reached at each operating 
|mperature.
The upper electrode is electrically grounded to 
» stainless-steel case by a stranded silver wire, 

pe inductance of the leads to the wide-range 
blder introduces errors in the capacitance and dis
pation factor measurements, but these errors are 
eligible below 1 mc and are readily eval
Med for frequencies between 1 and 10 mc by a 
ries of measurements with air as a dielectric. The 
htotype holder cannot be used at frequencies 
hve 10 mc because the resonant frequency of 
Ie h< Ider is only about 60 mc. The holder is also 
led or de measurements. Abstracted from ftVer- 
pe Specimen Holder For Dielectric Measure- 
pk." National Bureau of Standards, U. S. Départ
ant of Commerce, Dec. 1956.

High bond strength — from 10 

to 13 pounds versus an industry 

standard of six pounds — is re
tained even after heating and cool
ing are repeated many times, due 

to a new adhesive process.

If you have a circuit assembly 

problem, copper-clad Micarta may 

be the answer. For further infor
mation and for technical data, write 

to Westinghouse Electric Corpora
tion, Micarta Division, Hampton,



A. C. TACHOMETER
A useful component in servo systems and with linear

ity accurate enough for use as an integrator in many 
computing problems.

This tachometer can be furnished separately as shown 
or mounted integrally with an A.C. Servomotor. Tem
perature compensated units are also available.

Note these specifications:—
Input 115 volts, 60 cycles
Output 6.0 volts per 1000 RPM
Linearity ± 0.5% above 1000 RPM and

± 0.25% between 50 & 1000 RPM
Total Residual Voltage — 50. millivolts

A similar unit has been developed for 400 cycle operation.

Send for additional engineering data.

DIEHL MANUFACTURING COMPANY
Electrical Division of THE SINGER MANUFACTURING COMPANY 

Findem« Plant, SOMERVILLE, N. J.

othar available componaatt: • AC SERVOMOTORS • AC SERVOMOTORS WITH AC TACHOMETERS 
AC SERVOMOTORS WITH DC TACHOMETERS • AC AND DC TACHOMETERS

ID-357 DC SERVO SETS' • RESOLVERS

Booth 2237 —1957 Radio Engineering Show, New York Coliseum, March 18-21

CIRCLE 534 ON READER-SERVICE CARD FOR MORE INFORMATION



Abstract

British Component Developments

i

SEVERAL interesting examples of com
ponent developments in Britain are dis

cussed briefly here. Components under in
vestigation are tested for reliability, life
length, and high temperature stability.

Resistors
Cold-platinum alloy films. These are now 

in the pre-production stage; normal resist
ance values up to 10 or 20 megohms can be 
provided and tolerances are well within 
Grade I limits. Low and medium values 
of resistance are met by zig-zags on glass 
plates or by helices on glass tube and the 
highest resistances are made from metal
lized glass fiber.

Typical sizes are:
1/3 w—1 x 1/2 in. glass plate
1/8 w—1/2 x 1/4 in. glass plate
3/4 w—1 x 1/4 in. glass tube

These resistors have very high stability un
der both normal and tropical conditions. 
Their present temperature coefficient of 
0.0003/ deg C is too high and it is hoped 
that a small modification in the alloy will 
improve this.

Small resistors having very high values 
are being made from 0.001 in. glass fibers, 
metallized with the same gold-platinum 
alloy and then wound on tubular forms in 
the same way as wire. This metallized glass 
fiber has a resistance of about 5000 ohms/ 
in. and the fiber resistors are similar to 
Grade I in stability and as good or better 
in noise, typical values being 0.02 to 0.1 pv 
per volt under normal working conditions.

Metal film potentiometers. Long-life po
tentiometers are now in a late state of de
velopment. High resistance up to about 300 
KQ ohms is obtained by use of a “mean

dered” film on a glass base; long life, K lc 
building up contact strips by electrodepRrazi 
tion. In laboratory tests these potentioR0 pi 

eters have withstood almost a milliKhe v 
sweeps with no more than about 0.2 pB 
cent to 0.4 per cent change in resistanB 
At the end of the test the potentiome:B Gl 
appeared good for much more life. Bure

Metal oxide films. A considerable stuMyci 
has been made of metal oxide resistors B slip 
the types originated by McMaster aB-ollir 
Mochel, U.S.A. Stannic oxide systems cRapa- 
taining small amounts of one or more of®epe 
oxides or antimony, bismuth and indiiRion 
have received the most attention in tlBhe c 
group. The best results have been wBhat 
films of 93 per cent stannic oxide and 7 pBead 
cent antimony oxide; of the oxides triKf ox 
this has the lowest temperature coefficRlum 
of resistance. B Te

By cutting helices in films on 1 x l/4B)acit 
glass tubing, resistances as high as 1 mMer c 
ohm, and having stabilities better than! pr 
per cent after a 2000 hr electrical load tRise 
at 70 C, have been made. Bion.

Very long-life wire-wound resistoBvith 
Early supplies, either from commercBoefi 
stock or individually made for the job, wKacil 
unsatisfactory. These resistors are madeBhc 
winding 37-41 SWG resistance wire on Bobu 
aluminum oxide form and sealing it coRerm 
pletely with a ceramic glaze. Sometimes Rhe i 
wire was nicked by cutters when makiR El 
off, sometimes the glaze was crazed aBleta 
sometimes the turns in the helix had slipwlect 
during glazing and were touching. In Rife 
dition to the ordinary electrical tests ev«ue 
resistor is now examined under a low powrol] 
microscope and by X-rays. fret.

In resistors for more normal usage fatRjeei

ELECTRONIC DESIGN • March 1, 1’fLE



it low current densities may be due to 
grazing of the glaze which allows moisture 
ti» penetrate and electrolytic corrosion of 
the wire to occur.

0.2 p 
istant 
omets

e stu 
stors
er ai 
ms co 
e oftl 
indio 
in tl

m wi 
id 7p 
es tri 
efficif

: 1/4
1 mJ 

than 
oad ’J

■esisto 
imerc 
)b, wt

Capacitors

Glaze-type having controlled tempera- 
ture coefficients. Glass capacitors are made 
by coating metal sheet, strip or plates with 
a slip of special ceramic glaze, stacking or 
rolling and heating to fuse the glaze. A solid 
capacitor is formed whose characteristics 
Hepend in some measure on the composi- 
ion of the glaze. It is important to match 
he coefficient of expansion of the glaze to 
hat of the metal base; typical glazes are 

h ad borosilicates modified by the inclusion 
bi oxides such as those of barium, calcium, 
Muminum, zirconium and titanium.

Tests on three batches of production ca
pacitors have shown stability within ±0.25 
per cent between —60 and 80 C.

Precision variable capacitor. A very pre- 
rise and robust capacitor is now in produc- 
|ion. It has a straight-line frequency law 
kithin ±0.1 per cent and a temperature 
[»efficient of —15 ±10 ppm/ deg C. Ca- 
•acitors are matched to ±0.03 per cent and 

nadeWhc component will withstand the usual
•e on i 
it CO!

imestl 
maleic 
zed a
1 slipp

In » 
its evi 
W-pO^

obustness tests without change. The long- 
erms stability is comparable with that of 
he measuring equipment.
Electrolytic capacitors. Although many 

retailed improvements are being made, 
Electrolytic capacitors are not reliable long
ue components. Breakdown is frequently 
Rue to corrosion, although it can be con- 
boll d to a degree by using very pure 
petals and electrolytes. It has not, however, 
Psei possible to eliminate electrolytes com

pletely; sealing, therefore, is inadvisable. | 
Sealed capacitors for relatively short life 
can be made if a hydrogen acceptor is 
added to the electrolyte but the real answer 
would seem to be the production of a truly 
dry capacitor, free from electrolyte. Since 
the capacitance resides in the oxide film it 
seems reasonable to make this film either 
chemically or by anodizing, free it from 
electrolyte and metallize. Anodized alumi
num plates having capacitances of 10,000 
^ipf/ sq cm and capable of withstanding 
90 v have been made and a process is ready 
for factory trial. Most of these anodized 
films are hygroscopic so capacitors must be 
hermetically sealed.

In the remainder of the capacitor field 
progress has been on conventional lines 
and is unremarkable. Glass capacitors are 
not so fully developed as in the U.S. but 
very small tantalum electrolytics are avail
able. High-stability polystyrene capacitors 
are also available and 30 years’ life is ex
pected from the paper capacitors in the 
transatlantic telephone repeaters.

Teflon dispersion film-dielectric capaci
tors have been made in considerable num
bers experimentally. They are now in small 
production in the rolled type, mainly in
tended for low-loss, high-temperature ca
pacitors. The production film thicknesses 
are around 52 microns, experimental thick
nesses are from 3 to 1000 microns.

Magnetic Materials

Nickel is a scarce metal whose properties 
make it attractive in many important fields. 
Its use in components may be conserved by 
improvements in nickel-iron alloys so that 
they can be more economically used. 
Domain-oriented 65/35 nickel-iron with a 
coercivity of only 0.01 oersted has been 
made in the laboratory; commercial alloy 
is only 0.03 to 0.05.

As part of this work a new rolling tech
nique has been developed which simplifies 
the production of very thin strip. Three 
microns thickness is the present limit but 
it is hoped to go further. As a result of this 
work the United Kingdom is not convinced 
that ferrites are the answer to every mag
netic memory question. A metal tape-core 
delay line has been produced which works 
at over 200 kc and needs much less drive 
than a ferrite line. Abstracted from Pro
ceedings 1956 Electronic Components Sym
posium, A Review of Recent British Com
ponent Developments, C. E. Richards, May, 
1956, available from Engineering Publish
ers, G.P.O. Box 1151, N. Y., $5.00.
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SIDE INDICATOR PANEL METERS

1" Meters have full 90* scale 
arc, scale length .760" 
IV2" meters to Military Spe
cifications MIL-M-3823 and 
MIL-M-10304 (Sig. C.) 
Also self-contained VU and 
DB meters, and illuminated 
models with lamp housing 
attached.

*

WRITE FOR ENGINEERING DATA SHEETS COMPLETELY 
DESCRIBING THESE MINIATURE COMPONENTS

W2" Ruggedized Meters • 1" and W2" Panel Meters • W VU, 
DB and Illuminated Meters • Miniature Multitesters • Side Indicators

P.O. BOX 2954, NEW HAVEN 15, CONNECTICUT

' sub-miniature
ROTARY SWITCH I 

Aj.fL/y1 • Up to 12 Positions per Deck I
* Up to 3 Decks

A low-contact-resistance switch ideal for use in all electronic 
and test equipment applications where small size plus peak 

performance are essential. Available with 1, 2, 3 or 4 poles 
on each deck and with either shorting or non-shorting 

contacts; or rotor contacts shorting out any variations 
from 2 to 11 positions. Features include: specially 

impregnated glass melamine wafer, solder type lugs, 
and positive indexing.

1'^0UNO and 11/2" ROUND and SQUARE METERS

APPROX. %
ACTUAL SIZE

TWO SIZES-Models 
1145 and 1120 
Horizontal or 
Vertical Mounting 
Maximum Accuracy 
and Readability
Our Complete Line of Miniature Components 

Will Be On Display at the

I.R.E. Show, NEW YORK, Mar. 18,19,20,21
Plan to Visit Us at Booth No. 2814

Save space on crowded, complex 
electronic controls and other panels 
without sacrificing accuracy or read
ability. These instruments provide 
same scale length as comparable 
c- nventional round meters, but occupy 
only 1/3 the panel area and are ideal 
for the redesigning and streamlining 
of panels. The wide range of standard 
and special ranges includes Expanded 
Scale Voltmeters, VU and DB meters.

MODEL 
1145

CIRCLE 535 ON READER-SERVICE CARD FOR MORE INFORMATION
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transfate ffoie 
into pounds per Ao ur 

at a glance!

SPECIFICATIONS:

TIME-FUMCTION 
TRANSLATOR

Applications:
^Gallons per minute... 

into Gallons per hour
Gallons per minute... 

into Pounds per hour
^Pulses per second ...

into Gallons per minute
^Total Count of Gallons or Pounds

Tachometer Applications
^Direct Frequency Measurement 

Many Others

Translating flow into weight as required 
for jet engine analysis is just one of 
the many uses for the all-new Model 202A 
TIME-FUNCTION TRANSLATOR. 
The 202A permits instant direct read-out 
of unknown quantities by translating 
one function of time into another 
function of time. It eliminates the need 
for conversion tables, graphs, charts, etc. 
The variable time base display may be 
illuminated or blanked at operator option. 
The versatile 202A fills a long recognized 
need in electronic measurement.

Urtie for complete information 
and detailed specification» on 
the Model 202A Time-Function 
Translator TODAY...

o 
s 
o 
B 
e 
IDI 
Bl

Frequency Rang«: 1-100,000 cycles per second
0-100,000 positive pulses per second

Input Sensitivity: 0.05 volt rms: 10-100,000 cps (5 millivolts optional)
0.07 volt rms: 1-10 cps 
Positive pulse rise time: Vi volt or more per sec. b

Input Impedance: 0.5 megohm and 50 mmf.
Accuracy: 1 count + stability
Stability: Short Term: 1 part in l.OoO.OOO 

long Term: 5 parts per million per week*
Time Bases: 0.001 to 10 seconds in 1 millisecond steps 

0.0001 to 1 second in 0.1 millisecond steps 
(0.0001 to 10 sec. in 0.1 millisec, steps, 
0.001 to 100 sec. in 1 millisec, steps optional)

Read-Out: Direct. Four digits. (Five digits optional)
Display Time: Automatic: Continuously variable, 0.1 to 10 sec. 

Manual: Until reset
Power Requirements: 117 volts •+■ 10%, 50-60 cycles, 250 watts (50-400 cycles optional)
Dimensions: 17" W x 83/x" H x 13'/2" D
Weight: 35 lbs. net.
Finish: Panel: light grey baked enamel 

Case: Dark grey baked enamel

14 ' Data Subject to Chaw Without Notice

Standards and Specs
Sherman H. Hubelbank

ASTM Standards

1956 Supplements to Book of ASTM 
Standards

Issued in seven parts, the 1956 Supple
ments gives in their latest form 420 specs, 
tests, and definitions which either were 
issued for the first time in 1956 or revised 
since their appearance in the 1955 book. 
Part 6 covers rubber, plastics, and electrical 
insulating materials and has 75 standards. 
These supplements can be obtained from 
the American Society for Testing Materials, 
1916 Race Street, Philadelphia 3, Pa., at 
$4.00 per part, or $28.00 for the complete 
set of seven part«:

Drawings

It has been announced by the military’ 
that MIL-D-9281 (USAF) Drawings and 
Drawing Indices; Preparation of by 
Manufacturers (For Production Elec
tronic Equipment) has been cancelled and 
superseded by MIL-D-5028.

Relays

MIL-R-19523 (Ships), Relays, Auxili ary 
Naval Shipboard, 10 September 1956

High-impact (class HI) shockproof auxil
iary relays are covered by this spec. These 
relays are for use in control circuits where 
a number of relays are mterconnected to 
control the proper sequencing and func
tioning of a complex electrical, hydraulic, 
or pneumatic system or combination of sys
tems. Such relays are also required to pro
vide suitable indication and alarm circuits 
directly associated with these systems.

MIL-R-5757C, Relays, Armature (for 
Electronic and Communication Equip 
ment), Amendment 1, 6 Septemrer 1956 

Detailed physical and electrical require
ments have been added for relay types 
RY1003A3 and RY1003B3. Relay type 
RY 1001B3 has been substituted for relav 
type RY1000B3.

MA I
)VR G 
)NS, 1 
Over 
blk^ 
uipiu

issi) 
nab i 
mit 
ildi” 
iteri . 
ner.<* 
mpvi 
tun- 
anui 
reet,

LUA
I ”1'

■

[Jbi 
d ele 
iton.

taine 
actur 
;w Y< 

py*

. FM»*

MARCH I.R.E. SHOW

PRECISION INSTRUMENTS
GENERAL PURPOSE IMPEDANCE 
BRIDGE AND AMPLIFIERS 
COMPARISON BRIDGES 
CAPACITANCE BRIDGES

- 3

1

AND COMPONENTS
•Model FL Flow Pickup: Courtesy—Waugh Engineering Co., Von Nvys, Colif.

CIRCLE 537 ON READER-SERVICE CARD FOR MORE INFORMATION
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DEKAPOT ® POTENTIOMETERS 
DEKABOX ® DECADE RESISTORS 
DEKASTAT ® DECADE RESISTORS 
ESIPOT® POTENTIOMETERS

Computer-Measurements Corporation
5528 Vineland Avenue, North Hollywood, Calif Dept. 76C

ELECTRO-MEASUREMENTS, INC.
7524 S. W. MACADAM • PORTLAND 1. ORF

CIRCLE 538 ON READER-SERVICE CARD FOR MORE INFORMATION
co-t«
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MA Bulletins

)UB Guide to Nema Standards Publica
ns December, 1956
Over 150 separate NEMA standards 
blications for electrical apparatus and 
uipment are listed and described in 
is 17-page publication. The following 
issifi* ations are covered: appliances, illu- 
nating equipment, signalling and com
mie Hon equipment, industrial apparatus, 
ilding equipment and supplies, insulating 
iterials, insulated wire and cable, and 
Deration, transmission, and distribution 
uipment. Copies of this guide may be 
tained from the National Electrical 
anufacturers Association, 155 East 44th 
reet, New York 17, N.Y.

-In:
>1 IP-

lib-
\ pps

elav

sMA Bulletin, Signaling Apparatus 
Covered in this bulletin are standards for 
avy-duty electrically-operated audible 
¡nailing devices; low-tension, manual- 
d electric-reset signal-target-type annun- 
itors; and symbols for use on architectural 
swings. Copies of this bulletin may be 
tained from the National Electrical Man- 
acturers Association, 155 East 44th Street, 
;w York 17, New York, for 25 cents per 
py-

NEMA Bulletin WD 1-1956, Recep
tacles, (outlet), Attachment Plug Caps 
and Appliance Plugs

The configurations and dimensions neces
sary to provide for intended interchange
ability are dealt with in this standard. Also 
covered is information regarding the proper 
use of receptacle outlets, attachment plug 
caps and appliance plugs in accordance 
with the National Electric Code. Copies of 
this bulletin may be obtained from the 
National Electrical Manufacturers Associa
tion, 155 East 44th Street, New York 17, 
N.Y. for 50 cents per copy.

NEMA Bulletin, Instrument Trans
formers

All instrument transformers except bush
ing current transformers which are 
mounted inside of circuit breakers and 
power switchgear assemblies are covered 
by these standards. They supplement the 
ASA Standard for Transformers, Regula
tors and Reactors. Ratings and dimensions 
of particular classes of transformers and 
limits and methods of test for radio influ
ence voltage are included. Copies of the 
bulletin may be obtained from the National 
Electrical Manufacturers Association, 155 
East 44th Street, New York 17, N.Y., for 20 
cents per copy.

1—xperience, skill and technical know-how 
has made Canoga Corp, a leader in the 
microwave field. The components illustrated 
and described are representative of 
Canoga's continuing progress in research 
and design...dedicated to serving and 
benefiting the microwave engineer

Write today for complete 
specifications and other 
detailed Information.

HIGH POWER
ISOLATOR DUPLEXER

Model 35607

CIRCLE 539 ON READER-SERVICE CARD FOR MORE INFORMATION 
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Radar Systems • A ttennas • Receivers 
Test Equipment • MIc rowave Components

SOB3 SIPULVIDA BLVD, VAN NUYS, CALIFORNIA

FERRITE COMPONENTS

HIGH POWER 
SINGLE IERVINATION 

LOAD ISOLATOR 
Model 34304

POLARIZATION

HIGH POWER 
DOUBLE 
TERMINATION 
LOAD ISOLATOR 
Model 34305

DOUBLE 
TERMINATION

CIRCULATOR 
Model 6332

HIGH POWER
DIFFERENTIAL ABSORBER
Model 35776
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Brass or Beryllium Copper
Hot tin dipped or silver plate and gold flash.

ALSO MADE IN SUB-MINIATURE TYPE

Chemelec Connectors

COLOR 
MOUNTING HOLE 
CONTACTS 
FINISH

•With Us" x 45° chamfer.

CHEMELEC 
CONNECTORS 

PART NO.
CN-401

Male 
Dash 

Numbers

Mating 
Female 
Dash 

Numbers

1 
Female (Only) 
Dash Numbers

Pin- | 
Socket j

Dia.
(Inches) 1

M-40
M-50
M-64

F-40
F-50
F-64

F-80' F-80-L

.040 1 

.050 

.064 

.080 I

DIMENSIONS "A”
(inches) "B"

"C” 
«0« 
"E” 
"F"

.052 

.199 

.234 
.349

.691

.052 

.199 

.234 

.349 

.510

.046 
j|5 

. <434
.443
.640

.187 

.185 

.234 

.443 

.640

TORQUE
Pin from body
Body from Ms” dock
Body from Ms” dock

4 in. oz.
8 in. oz.

11 in. oz.
8 In. oz.

14 in. oz.
7 in. oz.

14 in. oz.
7 In. oz.

14 in. oz.
PULL

Pin from body 
Body from Ms” deck 
Body from Ms” deck

25 lbs.
15 lbs.
25 lbs.

25 lbs.
12 lbs.
25 lbs.

25 lbs.
25 lbs.
25 lbs.

25 lbs.
25 lbs.
25 lbs.

CAPACITANCE 
(at 1000 KC) 
Ms” deck 
Ms” dock

.5 MMFD

.9 MMFD
.5 MMFD 
.9 MMFD

1.5 MMFD
1.55 MMFD

1.5 MMFD
1.55 MMFD

FLASH OVER POINT 
(Short time—sea level] 4500 VRMS 4500 VRMS 3000 VRMS 5000 VRMS
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BURROUGHS RESEARCH CENTER NEEDS Gog ENGINEERS

Although he's not a stereotyped 
individual, he does have certain 
characteristics that are common 
to many GOOD engineers.

b’qiMtiei are nwned 
from those qualified as: 

• ELECTRICAL ENGINEERS
• ELECTROMECHANICAL ENGINEERS
• MECHANICAL DESIGN ENGINEERS
• MECHANICAL ENGINEERS
• MATHEMATICIANS
• PHYSICISTS

Write or Telephone

M. E. JENKINS, PLACEMENT MANAGER • PAOLI 4700 
For Interview at Your Convenience

BURROUGHS CORPORATION
Rewaïdt Ceute*

PAOLI, PA. • On Philadelphia's Main Line Near Historic Valley Forge

He's ambitious, he's inquisitive 
and if he's still a young man 
he's been out of college only a 
few years, has a wife and pos 
sibly one or two children. He 
likes his job and the company J 
he works for . . but he's a little « 
restless He knows he is a good 1 
engineer but wants a chance to 1 
prove it. In many cases, he's 
bogged down with too much 
paper work, — not enough 
respoAibility Or, perhaps doing 
the |ob of a trained technician. 
He needs a change of pace. He 
needs creative work to still his 
restlessness and prove his 
ability. He wants recognition, 
and a chance to advance

If YOU are that "certain man ", 
tell us about yourself and your 
aspirations There are many 
challenging openings in our 
four research facilities.

CIRCLE 550 ON READER-SERVICE CARD FOR MORE INFORMATION
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TELL YOUR 

PERSONNEL MANAGER 

ABOUT 

ELECTRONIC DESIGN’S 

“CAREER’S SECTION”

If your company is trying to 
attract skilled electronic de
sign, development or research 
engineers, tell your Personnel 
Manager about ELECTRONIC 
DESIGN. Here is a concen
trated audience of 25,000 en
gineers ready to read about 
the advantages offered by 
your plant.

We 
it al 
at th 
of th 
us, y 
move 
will 
urbai
Yes. 
or a 
of et 
to y

Remember, more than 5,500 
ELECTRONIC DESIGN readers 
inquire every issue—many of 
them will be interested in 
your job opportunities.

You con reach them in ELEC
TRONIC DESIGN’S “Career’s 
Section.”
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York 47-2611

Cl

<
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NO NEED TO KEEP THIS 
UNDER YOUR HAT

Rettala y ondi

Electronic & 
Mechanical Eng.
This is your chance to get 
specific assignments 
at the peak of the art in

Electronic & 
Microwave 
Development 
& Design
WITH BENDIX YORK YOU GET

• Professional Achievement
• Rapid Advancement
• Security
• Responsibility

We need capable professional personnel 
at all levels to fill responsible openings 
at this steadily expanding young Division 
of the Bendix Aviation Corporation. With 
us, you will find the.true opportunity to 
move up in your chosen profession. You 
will like the life in our beautiful sub
urban area.
Yes, whether you be a Department Chief 
or a Graduate Engineer with a minimum 
of experience, we have the opening tailored 
to you and to your hopes for the future.

Address: Chief Engineer Dept. E

Aviation corporation

York
-^DIVISION

York, Penna.

CIRCLE 551 ON READER-SERVICE CARD

Mountain View. 
California

MICROWAVE PHYSICS LABORATORY

• Magnetic Ferrites
• Gaseous Electronics
• Paramagnetic Resonance
• Ferroelectrics
• Microwave Propagation
• Guided Microwave 

Control Devices

ELECTRONIC DEFENSE LABORATORY

• Systems Analysis & Design
• Operations Research
• Computers
• Equipment Development
• Microwave Circuits 

& Antenna Design
• Mechanical Design
For positions in either of 
these two laboratories at 
Mountain View, Calif, 
please send resume to 
J. C. Richards, Box 205 
Mountain View, Calif.

MICROWAVE TUBE LABORATORY

For research, development 
and production on Traveling 
Wave Tubes, Backward Wave 
Oscillators and Klystrons
• Internal Microwave 

Tube Circuits
• Power Handling Circuits
» Interaction Studies on 

Beams & Fields
» Boundary Conditions 

Studies in Cavities
• Ceramic-Metal Techniques
• Production Devices Design
• Field Generation Devices

For positions at this 
laboratory at 
Mountain View, Calif, 
please send your resume to 
Gordon McClure 
500 Evelyn Ave. 
Mountain View, Calif.

ECTRONIC DESIGN • March 1, 1957



ENGINEERS . SCIENTISTS

PROJECT ENGINEERS

ENGINEERING SPECIALISTS

Sylvania 
Laboratories 

now 
selecting men 

for 
advanced 

electronic research 
& development

Waltham, 
Massachusetts

MISSILE SYSTEMS LABORATORY

• Atmospheric effects on 
radio & radar propagation

• Signal & Noise Studies
• Estimation Techniques
• Smoothing & Prediction 

Theory
• Aerodynamics

& Heat Tranc*-
• Error Analyst
• Electronically 

Scanned Anten...
• Modulation Theory

CHOOSE EAST COAST OR

WEST COAST LOCATION

East or West, Sylvania 
Laboratories are in the 
forefront of advanced elec
tronics research and devel- 
opment, offering fine 
positions to men capable of 
important scientific contri
butions... and interested in 
the rewards this growing 
company offers for creative 
work. Positions are open in 
the following fields.

During the IRE Show in New York, 
March 18 thru tl, you are invited to meet 
with our Technical Representative» at 
the Waldorf Astoria Hotel.

AVIONICS LABORATORY

• Electronic Systems 
Design & Development

• Microwave & Antennu 
Research & Development
Electronic Packaging 
& Test Design
Computer Systems 
Engineering 
& Logical Design

• Technical Coordination
& Liaison

APPLIED RESEARCH

• Operations Research
• Communications Theory
• Automatic Controls
• Airborne Interceptor Radar
• Infra-Red Systems
• Radar Simulators
• Missile Electronics

For positions at
Waltham, Mass, please send 
your resume to Erling Mostue 
Waltham Laboratories, < 
100 First Avenue
Waltham, Massachusetts

ELECTRONIC SYSTEMS DIVISION 

V SYLVANIA V 
SYLVANIA ELECTRIC PRODUCTS INC.

RCLE 552 ON READER-SERVICE CARD FOR MORE INFORMATION



Electronic Engineers:

TEST EQUIPMENT
Th* Tait Equipment Engineer to engaged 
primarily in the design of specialized missile 
check-out equipment. As missiles push the 
state of the art, test equipment must exceed 
the missiles in precision and reliability. Auto
matic programing, go-no-go evaluation, and 
automatic data processing add up to auto
mation in missile testing.

This engineer Is evaluating his design of 
a precision power supply—one of the build
ing blocks that will be system engineered 
into a family of versatile matched missile 
and sub-system test equipment. Engineers 
work as individuals.

PRIME CONTRACTOR 
FOR TALOS MISSILE

Offers more interesting 
and challenging 

job opportunities!
SYSTEMS ANALYSIS

A fundamental problem In the development 
of guided missiles to analytical dynamics. 
Engineers with backgrounds in the over-ad 
dynamic behavior of missiles and weapons 
systems, as well as airframe systems of a 
missile, work with analogue computers, dig
ital differential analyzers, bread boards, 
prototypes of missiles and missile equipment, 
and special mechanical and electronic simu
lators. Familiarity with aerodynamics, servo
mechanisms, radar, ballistics, computing tech
niques, electronics, fluid mechanics, heat 
transfer, microwaves, stress analysis, shock 
thermodynamics and vibrations are also 
desirable.

STEERING INTELLIGENCE
Two Steering Intelligence Engineers discuss 
space allotment in a new guidance com
ponent. This dose association of engineers 
with the “flying" equipment to typical of the 
Steering Intelligence Section. Engineers in 
this section are primarily and dirtfly con
cerned with refining the guidance equipment 
to steer the missile with greater accuracy, 
at greater ranges and with simpler and more 
reliable electronic equipment and, con
sistently, with minimizing the cost. Work to 
actively In progress In every principal field 
from microwave equipment to inertial end 
instruments.

If you are interested in guided missiles, you 
will be especially interested in Bendix. As 
prime contractor for the important and 
successful Talos Missile, the job opportunities 
here cover the widest possible scope, and the 
opportunities for advancement are practically 
unlimited.

Here is a compact, hard-hitting organization 
backed by all the resources of the nation-wide 
Bendix Aviation Corporation—an organiza
tion dedicated to the design and production 
of the finest in guided missiles.

I.R.E. NEW YORK SHOW 
INTERVIEWS

MARCH 11-21
Contact Mr. G J. Corona, Bendix Missile Representative 

Bendix Suite, Waldorf-Astoria Hotel

If you are not attending the I. R. E. show, 
you can still obtain the complete, detailed 
story of the function of Bendix Missile 
engineering groups and the many job oppor
tunities available to you.

Just fill out the coupon and mail it today.

Bendix Products Division—Missiles |
414 L, Bendix Drive, South Bend, Indiana |
Gentlemen : I would like more information concerning opportunities in guided । 
missiles. Please send me the booklet “Your Future In Guided Missiles”.

NAME I

ADDRESS I

CITY STATE I

CIRCLE 553 ON READER-SERVICE CARD FOR MORE INFORMATION
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EMERSON 
ELECTRIC

electronic: AND AVIONICS DIVISION

-ENGINEERS!
• Electronic Engineers (radar, computer, servo) 
e Electronic Packaging Engineers
e Electronic Test Equipment Designers
• Electrical Engineers
• Liaison Engineers (electronics background)

Attending the IRE Convention and Show in New York City, March 
18—21? Mr. Paul Brannan, our Ass’t. Chief Engineer, and Mr. A. L. 
Depke, our Employment Supervisor, will interview in New York City, 
Sunday through Wednesday, March 17—20. While there, be sure to 
call them for appointment at PLaza 9-7200.

EXCEPTIONAL OPPORTUNITIES, RAPID ADVANCEMENT, 
FASCINATING WORK ON ADVANCED PROJECTS... B-58 

HUSTLER, F-101 VOODOO AND MANY OTHERS!
• Top-level •alariot
• Full tcalo long range expansion program underway
• Big company benefits, small company Individuality
• Liberal* group insurance and retirement plans
• Excellent air conditioned facilities
• Fully paid transportation and moving expenses 

to St. Louis
Emerson’s Electronics and Avionics Division projects include the B-58 fire con

trol system, servo mechanisms, computers, radar assemblies, mortar tracking 
devices, missiles and rockets, F-101 Voodoo structures, other electronic fire control 
systems and supersonic airframe structures, and aircraft components.

Emerson Electric is a medium size company (5000 employees, 850 engineers) 
and a national leader since 1940 in design, development and manufacture of 
electronics and avionics products. Our Commercial Division, established 1890, 
produces a complete line of fans, motors, air conditioners, heaters, welders and 
power tools. This perfect balance of electronic, aircraft and consumer production 
assures stability nd security in your career at Emerson.

We’re ideal:y located in beautiful, ri! urban St. Louis, noted for its unusual 
friendliness. Our people enjoy relaxed town and country living, with easy access 
to metropolitan stores, entertainment, cultural, medical and educational facilities 
Driving time to work is 5 to a maximum of 30 minutes, unhampered by traffic 
congestion. St. Louis combines the four seasons into a delightful 'national climate' 
with low averages of 30.6° in Jan. and high of 79.3° in Aug. Only one day reached 
100° in 1956.

YOUR FUTURE IS OUR BUSINESS I
Write us, if you are not planning to be at the IRE Convention, and include a bnd 

resume of your education, business background and approximate salary requirements 
Send to R L. Middleton, Employment Manager.

ILICTRONICS AND AVIONICS DIVISION

CIRCLE 554 ON READER-SERVICE CARD FOR MORE INFORMATION
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ELECTRONIC ENGINEERS enjoy an unparalleled freedom 
in the development of new types of circuitry and components 
which are necessary to maintain leadership in the competitive 
field of record-keeping automation.

COMPUTER ENGINEERS backed by the company’s computer 
research since 1938 are developing an economical, flexible digi
tal computer to meet the requirements of all record-keeping 
applications.

gray 
Ity

March 
. A. L. 
k City, 
sure to

MECHANICAL ENGINEERS are using their skills in the de
sign and development of new mechanisms required for business 
machines and for those mechanical products which are associ
ated with electronic data processing equipment.

ELECTROMECHANICAL ENGINEERS are constantly faced 
with the problems of capturing information from the various 
input devices and converting this information into a usable form 
for subsequent use in data-handling equipment.

IT, 
58

ENGINEERING UNLIMITED
ATONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS
If you are looking for a challenging opportunity with an established 
company which has tripled its sales in ten years—one that offers excellent 
starting salaries as well as permanent positions . . .

Act at once! Send resume of your education and experience to Employ
ment Department, Technical Procurement Sec. K, The National Cash 
Register Company, Dayton 9, Ohio. NCR

THE NATIONAL CASH REGISTER COMPANY

CIRCLE 555 ON READER-SERVICE CARD FOR MORE INFORMATION



PHYSICISTSENGINEERS

NEW opportunities

YOUR CHOICE OF 3 LOCATIONS

RESEARCH LABORATORY
SEE

SAFELY! SURELY!HIM DOWN

CHICAGO, ILLINOIS

RIVERSIDE, CALIFORNIA

Write tO! Mr. C. Koziol, Dept. J, Box 2072, Riverside, Calif.

Contact us and find out where
te maior pro-

SEND A RESUME TO

CIRCLE 557 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 556 ON READER-SERVICE CARD FOR MORE INFORMATION
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room to grow 
in this land of

grains now being started. There 
are numerous company benefits 
and you will be paid generous 
relocation expenses.

Planned communities, modem shop
ping centers, advanced schools, fine 
buys in homes. There’s room to grow 
and more fun in Riverside.

(on the job and off) 
sunshine.

SEMI-CONDUCTOR DIVISION

Write tO: Mr. V. Sorenson, Dept. J, 5005 E. McDowell Rd., Phoenix, Ariz

1. Guided Missiles
2. Computer and Analyti

cal Services
(Design and Development) 
IProgiamming and Application)

3. Ground Radar
4. Air Traffic Control
5. Antenna and Micro

Wave Equipment

you can fit into

write to: Mr. L. B. Wrenn, Dept. J, 4501 Augusta Blvd., Chicago, III. 6. Communications 
(Airborne Transmitters and 
Receivers)

7. Airborne Fire Control
8. Airborne Defense 

Systems
9. Servo Mechanisms

10. Transistorized 
Equipment

Phoenix, Ariz

the ground floor of a swiftly cx[ _ 
working in these modem laboratories

Live a relaxed midwest life in one 
of the beautiful suburbs, yet have 
all the “big city’ advantages— 
cultural, social, and educational.

One of the major advances in aviation history is ”Volscan.” This remark
able electronic device enables the pilot to come in even though he can't 
see where he is or where he is going. Wouldn't you like to play a part 
in important achievements such as this? If so, we have top openings for 

engineers in many different categories.

ELECTRONIC DESIGN • March 1, 1957

BE SURE TO MEET WITH A MOTOROLA REPRESENTATIVE 
DURING THE I.R.E. SHUW AT THE CONVENTION HOTEL

MARCH 18,19, 20, 21
or write to one of the above addresses for an interview in your city

Mr. Nick M. Pagan, 
Employment Manager 

Dept. H

AVCO Manufacturing Curp
Crosley Division 

2630 Glendale-Milford Road 

Evendale, Cincinnati 15, Ohio

New Motorola research laboratories are expanding, creating 
outstanding career advantages—your opportunity to get in on 

id floor of a swiftly expanding company. You’ll enjoy 
i . . . with liberal em-

WHEN THE PILOT CAN’T 

“Volscan” brings

eng. • electronic sales eng » drafting, design, & layout • aerophysics

PHOENIX, ARIZONA

ployee benefits, including an attractive profit sharing plan. 
Salary levels are open and commensurate with ability.
POSITIONS AVAILABLE IN: two-way communications • missile elec
tronics • radio & TV (color) • weapons systems • computer application 
& design • transistor research & production • microwave systems 
• servo-mechanisms • physical chemistry • metallurgical eng. • field

Outdoor, relaxed living the year 
round, with lots of

Write to: Mr. R. Coulter, Dept. J, 3102 N 56th

Foremost in Electronics

Offers Engineers Many Advantages

4IW MANUFACTURING CORPORATION

Crosley Division



ASK YOURSELF THESE QUESTIONS
IT WILL PAY YOU

AVIONICS

INERTIAL SYSTEMS

MISSILE GUIDANCE

DIVISION

Name

Address

State.Zone

CIRCLE 559 ON READER-SERVICE CARD FOR MORE INFORMATION
CIRCLE 558 ON READER-SERVICE CARD

Name

Address

JET ENGINE 
FUEL CONTROLS

CHALLENGING 
OPPORTUNITIES IN

COMPUTERS 
(Digital and Analog)

AC The Electronics Division
General Motors Corporation, Milwaukee 2, Wis.

Send me full particulars about AC ENGINEERING OPPORTUNITIES

D So you can better "tailor make” your offer to me 1 have attached a resume of my 
education and/or work experience.

□ I will send it at a later date.

with 
AC ELECTRONICS

Znne___ State

W. C. Walker, Engineering Employment Mgr. 
Pacific Division, Bendix Aviation Corp 
11606 Sherman Way, North Hollywood, Calif.

Whether a Recent Graduate making his first choice or a veteran Engineer 
seeking that permanently RIGHT position, ask yourself the following questions:

MY TALENTS ARE BEST SUITED FOR?
Engineers come all sizes, shapes and potentials. G.M.'s policy of 
decentralization creates individual opportunity for development 
and advancement.

STARTING WAGE? POTENTIAL EARNINGS?
At G.M. these two questions are best answered by another 
question—“How high is up?” Earnings both present and future 
are entirely dependent upon you. At AC you determine your 
earnings.

PERMANENCY OF POSITION WITH AC?
AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic ... making America so it’s safer and better.

RESEARCH FACILITIES?
At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field.

LIVING CONDITIONS?
Are the finest possible in Milwaukee, America’s most progressive

ELECTRONIC DESIGN • March 1, 1957

small town hospitality. “An ideal town for ideal family living.” 

WHAT CAN AC DO FOR ME?
Write us in strictest confidence. . . you will hear from us by return mail. 
Send us the coupon below. . . YOUR FUTURE DEPENDS UPON IT.

I am interested in this engineering field— 
I am a graduate engineer with_____ degree 
I am not a graduate engineer but have — 
years experience.

You can work in these fields

in Southern California

Telemetering

Servo Valves

Airborne Radar

Miniature Electric Motors

Missile Guidance

Underwater Sonar

Industrial Sonics

GENERAL
MOTORS

Bendix-Pacific offers you this broad 
cross section of absorbing tasks.

are you 
LOOKING FOR 

DIVERSITY? MAKE THE RIGHT CHOICE

HAVE THE RIGHT JOB

Flint 2.
an

Milx* alike
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OpDortinities in Design & Engineering
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airborne
-trumentation or allied Helds.
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NE 9-2900.

■■■INSTRUMENT CORPORATIONProducers of Scorpion F 81 Interceptors end Snark SM-62 Intercontinental Missiles
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Many new positions are being created at Northrop Aircraft 
for missile engineers in a wide range of activity control, 
guidance, servo, computers, recording, optical, reliability, 
electro-mechanical, telemetering and electronics There’s 
an interesting position for you, at your own experience 
level, with attractive remuneration and steady advance
ment, in one of the following groups.

GUIDANCE AND CONTROLS, encompassing research 
and development of advance automatic guidance and 
flight control systems for both missiles and piloted air
craft. Specific areas of development include: radio and 
radar systems, flight control systems, inertial guidance 
systems, instrument servo systems, digital computer and 
magnetic tape recording systems, airborne analogue 
computer systems, optical and mechanical systems, and 
systems test and analyzer equipment

FLIGHT TEST ENGINEERING SECTION, which plans the 
missile test programs and establishes test data require
ments in support of the programs. The data requirements 
are predicated on the test information required by the 
engineering analytical and design groups to develop and 
demonstrate the final missile design, and are the basis 
from which instrumentation requirements are formulated.

The analysis work performed consists of aerodynamic, 
missile systems, dynamics, flight control, propulsion and 
guidance evaluation. The Flight Test Engineering Section 
is also responsible for the field test program of the 
ground support equipment required for the missile.

FLIGHT TEST INSTRUMENTATION SECTION, which in
cludes a Systems Engineering Group responsible for the 
system design concept; a Development Laboratory where 
electronic and electro-mechanical systems and compon
ents are developed, an Instrumentation Design Group for 
the detail design of test instrumentation components and 
systems; a Mechanic Laboratory where the instrumenta
tion hardware is fabricated: and a Calibration and Test 
Group where the various instrumentation items and 
systems are calibrated and tested

For 17 years Northrop Aircraft has pioneered in missile 
research and development As a member of this forefront 
organization in this growing field, new opportunities for 
full expression of your initiative and ability will always be 
yours at Northrop

If you qualify for any of these attractive positions, we 
invite you to contact the Manager of Engineering Indus
trial Relations, Northrop Aircraft, Inc., telephone ORegon 
8 9111, Extension 1893, or write to: 1015 East Broadway, 
Department 4600-3, Hawthorne. California.

NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA

The expanding scope of advanced 
communications projects has created 
several unique positions in fields 
related to VHF, UHF, microwave 
transmission and reception, forward 
scatter and single sideband applications 
at Hoffman Electronics engineers with 
appropriate bac kgrounds will find 
these new assignments professionally 
stimulating and financially rewarding. 
Flease write or call Vice President 
of Engineering. Richmond 9-4831.

fessional men provide

A SUBSIDIARY OF HOFFMAN ELECTRONICS CORP.
3761 South Hill St., Los Angeles 7. Calif.

Senior Members of the 
Hoffman Technical Staff 

will be at the Convention 
Hotel — Please telephone 

EL 5-3456 for appointment.

strong interest

plus 
pro-

(0-0* 45th AVENUE, ELMHURST, NEW VORK • SUBSIDIARY OF COIL PRODUCTS CO. INC.

The congeniality at Kollsman, 
the modern facilities and Lop

phere conducive to creative effort 
and achievement. Here are designed 
America’s finest aircraft instru-
ments.
Submit 
During 
York,

COMMUNICATIONS 
SYSTEMS
ENG INKERS

resumes to T. A. DeLuca. 
IRE Convention in New 

phone Dr. N. Kaplan,

I.R.E.
CONVENTION 
March 18th-21st

borne equipment field has created 
openings for additional engineers 
and electromechanical designers, 
and offers unusual scope to alert, 
capable and enthusiastic profes
sional men. For engineers, a de
gree in Mechanical Engineering, 
Electronic Engineering or Physics 
is necessary, plus experience or a
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Missiles are TOPS and we re TOPS in Missiles!

systems and have experience in these fields:
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CIRCLE 563 ON READER-SERVICE CARD FOR MORE INFORMATION

207

Flight Test Facility ... Bedford, Mass.

Raytheon's tradition of achievements in the forefront of electronic research and development— 
the opportunity to advance rapidly as an individual—the combination of exceptional, living condi
tions (suburban or rural), proximity to Boston (cultural, educational, medical, recreation & research 
center)—a healthy and varied climate—engineer management—all these have attracted a growing 
number of able engineers to us.
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Come in, telephone or send brief resume to:
G. P. O’Neil

If you are interested in guided missile

Included among the most important efforts in this country's plans for defense are the design and 
development of missiles. History making events, such as the first interception of an aircraft by a 
guided missile (Navy’s LARK) were made possible by Raytheon’s engineering staff. Raytheon is 
the only electronic company in the country with TWO prime missile contracts (Navy and Army). 
The Missile Systems Division is composed of a dynamic active organization of over 3400 employees 
including more than 500 engineers. Our contract commitments are increasing—we need additional 
engineers to grow with us.

MtSSfLF 
SYSTEMS 

DIVISION

You start at an excellent rate of pay with periodic increases based on ability and performance. 
Raytheon pays the major cost of graduate study at Harvard, M.I.T., Boston University or North
eastern. Our staff attends meetings and seminars at Company expense.

Circuit Design Electronic Packaging
Microwave Test Equipment Design
Antenna Design Specifications
Systems Engineering Tube Applications

Infra-Red
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I ENGINEERS DO This is one reason why engineers come to Electric Boat — to do 

engineering work on varied, non-routine problems. And engineers 
with BS, MS and PhD degrees, and with 0-10 years’ experience, 
will find that they can take professional pride working in:

ENGINEERS

advances in military electronics dve t
EMC
Ml

ENGINEERING WORK FLUID FLOW HEAT TRANSFER & THERMODYNAMICS
ELECTROMECHANICAL, -HYDRAULIC, -PNEUMATIC SYSTEMS • 
SERVO ANALYSIS • MECHANICAL DESIGN & FABRICATION 
• SUBMARINE DESIGN • NOISE, SHOCK & VIBRATION • STRESS 
ANALYSIS • METALLURGY • MATHEMATICAL ANALYSIS & 
APPLIED STATISTICS • COMPUTER PROGRAMMING & APPL1CA-

pave the way for commercial developments S
TOMORROW

at Otis electronic division
i

ivanc
i -

AT ELECTRIC BOAT TIONS • NUCLEAR ENGINEERING ELECTRO-CHEMISTRY,
CHEMICAL ANALYSIS & PROCESS DESIGN • HUMAN FACTORS 
IN SUBMARINE DESIGN • MARINE ENGINEERING

There are other reasons why engineers enjoy working at Electric 
Boat, of course. Salaries are highly competitive; insurance, hospi
talization, and retirement plans are among the best in the industry.

The full resources of the century-old Otis Elevator Company 
are available for expansion of its new Electronic Division. 
And engineers who join this division now will have the 
satisfaction of working in the forefront ot the military 
electronics field . . . with the realization that its potentiali
ties in commercial development will also be explored by 
Otis . . . that is a long range program in which Otis

At Electric Boat an engineer does the work for which he was 
professionally trained.

will spare no effort in broadening the position of : 
tronic Division as a leader in this important 
industry.

Current prime contracts are on basic development 
the most advanced areas of bombing navigation

its Elec
field of

He might be working on intricate packaging problems in sub
marine design, or on radiation shielding in nuclear propulsion— 
but whatever he works on, he does engineering work.

And the location on the Connecticut shore provides a relaxed 
way of life, with hunting, fishing, sailing, skiing — all manner of 
recreational activities for the entire family.

work in 
systems.

radar systems and missile launching test equipment.

Engineering know-how is required in servo-mechanisms, 
inalog computers, pulse and sweep generators and in the 
field of microwaves.

For at Electric Boat the engineer finds himself backed up by a 
staff of specialists and technicians — designers and draftsmen and 
metalsmiths, mathematicians and computer specialists, literature 
searchers and librarians — each as skilled in his particular field 
as the engineer is in his own.

But come and see it with your own eyes. For an interview send a 
resume in full confidence to Mr. James P O'Brien, Technical 
Employment Supervisor.

E L E C T R BOAT DIVISION

GENERAL DYNAMICS CORPORATION
ROTON CONNECTICU

CIRCLE 564 ON READER-SERVICE CARD FOR MORE INFORMATION

Engineers
who want to

Be Engineers
. . . rather than glorified 
draftsmen, paper (ockeys or 
re-hash artists

If yon are interested in a high level career in electronics 
. . . with promotions waiting to be earned . . . send your 
resume now to William B. DeFrancis. All inquiries in 
strict confidence.

Electronic Division

35 Ryerson Street
COMPANY
Brooklyn 5, N. Y.

CIRCLE 565 ON READER-SERVICE CARD FOR MORE INFORMATION

Come to Sanders and Go to Work
ON ACTUAL PRACTICAL, THOUGH INTRICATE, OFF-BEAT AND INTRIGUING

PROBLEMS IN ADVANCED ELECTRONICS AND ELECTRO-MECHANICS.

Sanders is particularly interested in 
engineers versed in:

• Hydraulic servo systems, gyroscopes, 
accelerometers, circuit design A develop
ment, magnetic amplifiers, receivers A 
transistors.
• Mon with similar experience. Interested 
In sales engineering, have real oppor
tunity hero.
• Also openings for Physicists and Applied 
Mathematicians.

You’ll be working on projects to meet specific customer 
requirements—not making plans to gather dust in filing 
cabinets—and you’ll be doing it in the company of first rate 
minds, men who have sparked Sanders’ many ’’firsts”— 
Panar, Dare pulse doppler radar and seekers, countermeasure 
systems and special fusings.

This is a company owned by engineers, run for engineers, in 
the interests of better engineering. If engineering is more 
to you than a name on an imposing organization chart . . . 
if the opportunity to make a genuine contribution to the 
state of the art ranks higher than a fancy location (though 
we think ours is pretty nice) . . . then we’d welcome the 
opportunity to read your resume. A convenient interview 
will be arranged. Please address D. H Johnson.

another
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IMPORTANT ACHIEVEMENTS AT JPL
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Engineering Teamwork in Missile Development

45 
, 27

21 
113 
156 
128 
198 
119 
118 
204 
175 
116 
189 
128 
196

The Jet Propulsion Labora
tory is a stable reseach and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains. Covering an 80 
acre area and employing 
1700 people, it is close to 
attractive residential areas.
The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re
search under contract with 
the U.S. Government.
Opportunities open to quali
fied engineers of U.S. citizen
ship. Inquiries now invited.

Engineers and scientists interested in a 
wide range of activities will appreciate the 
fluid character of the research and develop
ment projects in progress at the Jet Propul
sion Laboratory. These projects include 
research in the fields of Electronics, Physics, 
Applied Mathematics as well as the design, 
development and analysis of guided missile 
systems.

These men, though individually respon
sible, work together as a thoroughly inte
grated team on all of the aspects of the 
entire missile system instead of concentrat
ing on certain highly specialized missile 
components.

Since this work includes projects involving 
guidance, electronics, systems analysis, 
structures, propulsion etc., which are con
stantly influenced by continuing Laboratory 
research, the comprehensive program con-

tains problems which are challenging to 
individuals with interests in virtually every 
phase of engineering and science.

The great diversity of activity and constant 
progress being made in the various fields of 
endeavor by the staff of the Jet Propulsion 
Laboratory has proved to be a stimulating 
attraction to qualified people interested in 
pioneering in basic research, applied 
research and development engineering in 
the guided missile field. The result of this 
has been tc bring together a congenial group 
of forward-looking engineers and scientists 
who are intensely interested in the 
pioneering projects now in progress at the 
Laboratory.

Additional men of this type are needed 
and if you are interested and feel you are 
qualified, send your resume today for im
mediate consideration.
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65
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210
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JOB OPPORTUNITIES

ARE NOW AVAILABLE

ELECTRONICS • PHYSICS • SYSTEMS ANALYSIS 
COMPUTER DEVELOPMENT • INSTRUMENTATION 
TELEMETERING AND MECHANICAL ENGINEERING

JET PROPULSION LABORATORY
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA • CALIFORNIA
CIRCLE 568 ON READER-SERVICE CARD FOR MORE INFORMATION
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MOML MB-177, IYM 202 DISSIPA
TION: 1700 worn. ALTITUDE RANGE: 
im level to 50,000 feet. POWER RE
QUIRED: 110 veil, 400 cycle, 3 phase. 
WEIGHT: 27 pounds. SIZE: 10" x 19 
15/32" x 7%" high, per JAN-C-1720A, 
size Bl-DI.

MOML l/HT-200, TYM 201 DISSI
PATION: 1,000 watts. ALTITUDE RANGE: 
sea level to 50,000 foot. POWER RE- 
QUIRED: 23 volts D.C. WEIGHT: 14% 
pounds. SIZE: 10" x 10" x 0" high.

MOOIL I/HT-21O, TYM 200 DIS
SIPATION: 1500 watts. ALTITUDE 
RANGE: sea level to 10,000 feet. POWER 
REQUIRED: 203 volts, 400 cycle, 3 phase. 
WEIGHT: 35 pounds. SIZE: 11%" x 19%" 
x 12%" high.

MOML NO. 5-A DISSIPATION: 1,000 
watts. ALTITUDE RANGE: sea level to 
5,000 feet. POWER REQUIRED:,'100 to 
110 volts D.C. WEIGHT: 10 pounds. SIZE: 
7%" x 13%" x 9-1/16" high.

MOML ■/NT-205, TYPE 200A DIS
SIPATION: 1600 watts. ALTITUDE 
RANGE: sea level to 5,000 foot. POWER 
REQUIRED: 28 volts D.C. WEIGHT: 25 
pounds. SIZE: 10** x 21" x 10" high.

MODIL MB-175, TYPE 200 DISSIPA- 
TION: 2,000 watts. ALTITUDE RANGE: 
sea level to 50,000 feet. POWER RE- 
QUIRED: 28 volts D.C. WEIGHT: 25 
pounds. SIZE: 10" x 15-15/16" x 10*" 
high.

Eastern Cooling Units provide coolant Kgaid for Maintaining within safo oporaftag 
temperature limits Kguid cooled electronic tubes or similar devices. Tho units are coa^ 
plotoly self-contained end usually comprise such components as heat exchangers, fans 
or blowers, liquid pumps, reservoirs, Row switch, thermostat, etc.
Cooling units can bo modiRed os required for varying conditions encountered In land 
or soa as woH as aircraft service. Almost all units ore designed to moot such spcdfko- 
tion as MIL-E-5400 and MIL-E-5272.
Tho units shown below are intended only to illustrate the varying requirements which 
con bo satisRod. By utilizing fairly standard components and designs based on broad 
experience in this Reid, Eastern is able to provide at minimum cost equipment exactly 
salting a specific requirement.
Eastern welcomes your consultation on liquid cooling problems ranging from 200 to 
20,000 watts dissipation.

LIQUID
COOLING

plants provide the specialized equipment 
and manpower to turn out fully qualified 
units to meet appropriate government 
specifications.

From our extensive line of existing units, 
adaptations of these units, or completely 
new designs, Eastern can provide equip
ment to handle your project well. Your 
inquiry is welcomed.

By a sustained program of research, 
Eastern continuously extends the uses 
of the latest units in electronic tube 
cooling, pressurizing electronic equip
ment, and pumping fuels and hydraulic 
fluids Research and testing laboratories,

INDUSTRIES, INC.
KIFF STREET
14, CONNECTICUT

EASTERN
10 0 s 
HAMDEN

COOLING UNITS
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Dimensions: 
(8173) 1-1/16 X 1% X 3' 
(8174*) 1 x HA x 2M»*.

For full data on stock UTC transformers, 
reactors, filters, and high Q coils, write 
for Catalog A.
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Hermes Engraving Machine Co.
op Aircraft, Inc..............................
> Products, Inc...............................

John Manufacturing Co...........  
levator ............................................

AIRCRAFT 
FIL. TSRS

ttor< ,n Instrument Co.....................
>n, Inc...........................................

a*dt Kohinoor, Inc............................  
ard eonard Electric Co. . .... 
atei an Products Co........................ 
esti »house Electric Tube Div. .

'bouse Electric Micarta Div. 
este Electrical Instrument Co. . 
pee r Insulated Wire Co..............  
p 1 Glass Co.................................... 
pci ster Electronics, Inc..............

UTC has produced the bulk of filter* 
used in aircraft equipment for over 
a decade The curve at the left is 
that of a miniaturizes (1020 cycles) 
range filter providing high attenua
tion between voice and range fre
quencies.
Curves at the right are that of out 
miniaturized 90 and 150 cycle filters 
for glide path systems.

A wide variety of earner filters are 
available for specific applications. 
This type of tone channel filter can 
be supplied in a varied range of band 
widths and attenuations. The curves 
shown are typical units.

ytheon Mfg. Co....................................
yth-.-on Mfg. Co. Special Tube Div.
eves Instrument Corp.........................  
m-Cru Titanium, Inc.......................... 
leem Manufacturing Co.....................
chardson Co., The.............................
der, John F., Publisher, Inc.............. 
iron Manufacturing Co.....................  
nbom Company ..................................  
hders Associates, Inc............................  
ngamo Electric Co...............................

DISCRIMINATORS

These nigh Q discriminators provide 
exceptional amplification and linear
ity. Typical characteristics available 
are illustrated by the low and higher 
frequency curves shown.

WO
FREQUENCY
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< CIRCLE 542 ON READER-SERVICE

RADIO CORPORATION OF AMERICA
RAymond 3-8361 
6355 East Washington Blvd 
Los Angeles 22, Calif.

HUmboldt 5-3900 
744 Broad Street 
Newark 2, N. J.

NOTE: RCA can supply you with 
the horizontal and vertical deflec
tion tubes and components needed 
for 110 -deflection-angle systems.

Whitehall 4-2900 
Suite 1181, 
Merchandise Mart Plaza 
Chicago 54, Illinois

Pioneer in the development of 110°-deflection picture tubes for compact black-and-white 
TV receivers. RCA presents the 17BZP4—the 17-inch-type, rectangular, glass tube 
designed specifically to meet popular demand for large-screen TV in smaller, lighter-weight 
cabinets. Here is a very short picture tube with a large viewing area of 155 square 
inches~3 inches shorter than types having the same size faceplate and 90" deflection. 
Super-aluminizing produces bright, high-contrast pictures that have made RCA picture 
tubes famous. The new RCA electron gun of the “straight-type” design DOES AWAY 
ENTIRELY WITH THE NEED FOR AN ION-TR'aP MAGNET!

Available in quantity to meet your production schedule, RCA-17BZP4 is another important 
addition to RCA’s expanding family of 110'-deflection types—including the
RCA-21CEP4, the first commercially available 110° tube; a 14-inch developmental type now 
available for sampling to equipment manufacturers; and a 24-inch type in development.

For sales information and delivery schedule on RCA 110 -deflection types, call your RCA 
Field Representative. For technical data, write RCA Commercial Engineering, 
Section C18Q1, Harrison, N.J.

Another

RCA-17BZP4

RCA first in 
110° design

• Weight-only 1O pounds
• Length-only 1 2 Zh inches

• No Ion-Trap Magnet Needed


	ELECTRONIC

	Now

	VOLTS

	with'-W REGULATION

	AMPS

	IMMEDIATE


	DC POWER SUPPLY

	DELIVERY

	for Your Laboratory

	the most versatile TUBELESS

	Regulated and Filtered Power Supply


	MAMMA®»®

	New leak detector can spot leak rate of one cubic inch of air over 5000-year span


	Hermetically sealed germanium and silicon rectifiers now in cooling “packages.”

	Dependable starting relays eliminate need for voltage adjustments, special mounting brackets

	Washington Report


	SHOCK AB WEIGHING O

	PANEL INSTRUMENTS

	Meetings

	CLIFTON PRECISION SIZE 8 SYNCHROS



	Fransistor Counters

	ACCURACY

	tapered metallized mica blade. Two silver point

	( < act areas along the tapered part of the load

	•vide electrical contact with the waveguide. A

	potential applied between the front and back con-

	tact areas will produce a current distribution in the

	film which resembles to some extent that produced

	bv the r-f field. The load is mounted in narrow and

	accurately centered slits in the top and bottom

	walls of the waveguide. The wires strung between

	the two waveguides (see photograph) constitute the

	u ic 11 nopile, an iron-constantan combination.

	The total combined error is less than 2 per cent

	after corrections are made for load VSWR and in¬

	sertion loss of the waveguide. The sensitivity is con-

	stant for lower levels; dropping at higher power

	levels. Higher power measurements are possible.

	but loads may burn out. Highest frequency is 75

	3

	See this product at the Radio En¬

	gineering Show, Booth 3602-04.

	LECTRONIC DESIGN • March 1,

	product,


	Write for complete specifications and

	quantity-price quotations today!


	Œ THE GENERAL INDUSTRIES co

	Holton E. Harris and Rawley D. McCoy

	Do you hove on unsolved "X” spot in your design?

	•••A place where you would put the "ideal” relay—

	CLARE RELAYS



	Noble Metal Wire

	Precision Potentiometers

	Silicon Diode Application Notes

	Arnold Bergson

	— average amperes (2)

	Table of characteristics for fundamental rectifier circuits with resistance loads

	Output Wave Values

	Trans. Cap

	Symbol

	E (aval

	Ripple


	loctr



	TITANIUM

	proves best for micro-miniature

	tubes

	it may for your product, too

	he maximum useful frequency of a transistor is

	n roughly by

	whk h demonstrates the need for minimizing rbCc as

	w i II as maximizing fa.

	he Cc includes collector junction depletion larger

	cai icitance which increases with collector area. This

	implies that the high-frequency high-power transis-

	toi should be designed for maximum power density.

	Th collector capacitance also includes a diffusion

	capacitance term which is proportional to current and

	bav width, but independent of area. Specifically, a

	silicon n-p-n alloy transistor whose base width is one

	mil base resistivity 1 amp, will have a diffusion ca¬

	pacitance of about 1500 ppf at 1 v on the collector

	ami 1 amp collector current. In addition to making

	\V small this can be minimized by grading the base

	resistivity toward the collector junction. Fortunately,

	this also helps increase the maximum applicable col-

	lector voltage as well as improving alpha cut-off fre-

	quency. Adapted from “High Power Silicon Transis¬

	tors," John S. Saby, General Electric Co.

	Metal Film Resistor Developments

	Ine following brief report covers recent develop-

	ments in metal film power resistors, precision high-

	temperature metal film resistors, and pyrolytic alloy

	high-temperature resistors. All of these developments

	are reported by the International Resistance Com-

	pany, Philadelphia, Pa. For a discussion of a ther-

	mally-fused metal-to-ceramic resistor see Electronic

	Design, Feb. 1, 1956.

	Resistors of this type have been produced

	that meet all the requirements of specification MIL-

	R-11804-A. The manufacturing process is described

	in the flow diagram. The resistance films themselves

	ELE TRONIC DESIGN

	March 1, 1957


	)verloads do not damage the resistors. For example,

	wo-watt unit dissipating 5 w changed resistance

	than 1.5 per cent after 1000 hours.

	I he paper also covers moisture cycle test data, low

	> sperature tests, etc. Graphs cover these tests. The

	; tors feel there will be a great demand for these

	istors as volume production approaches.

	several properties of new glass systems are pre-

	st iited in the accompanying table. These properties

	w re chosen to give a basis for selection of glasses

	h various dielectric applications.

	These glasses possess unique qualities in that:

	] Dielectric constants as high as 30 can be obtained

	an». any of the systems is capable of giving values well

	in excess of conventional glasses.

	2.	Dielectric constant values can be varied almost

	continuously by composition control and, at most

	values, can be maintained constant while composi-

	tional adjustments can be made to give more desir-

	3.	Dissipation factor values for most of the glasses

	are below 0.005 at 1 me as compared to Mylar with a

	4.	Exceptionally high electrical resistivities at ele¬

	vated temperatures were observed in some systems.

	5.	Coefficients of linear expansion range from

	70 x 10~7/C to 110 x 10 VC; a range of values which

	includes many of the metals commonly used in glass-

	Several types of initial evaluation tests were per-

	formed and indicate that glasses from these systems

	may find application in one or more of the following

	1. Low capacitance general-purpose capacitors

	3.	High-temperature capacitors.

	4.	High-temperature insulators.

	6.	Feed-through condensers.

	7.	Sintered glass shapes.

	These glasses have been prepared in laboratory

	batches and can be made available, in small quanti¬

	ties, for evaluation. Inquiries will be welcomed from

	anyone interested in the above or any other applica¬

	tions. Taken from the paper “New Glasses and Elec¬

	trical Component Applications, W. E. Hauth and

	A. L. Pugh, Jr., International Resistance Co., Phila¬



	Integral Mold Connectors

	Hayden Publications Corp., 19 East 62nd Street New York, New York TEmpleton 8-1940


	Switching Transistor

	FASTER THAN THE

	Radio Engineering Show, Booth 3828.

	A Multi-Switch Modified Design


	Radio Engineering Show, Booth 2228.

	The 3KM50,000PA has a 20 kw cw power output

	in the range of 225 to 400 me.

	Eitel-McCullough, Inc., Dept. ED, San Bruno.


	Radio Engineering Show, Booth 2410-2412.

	This unit has a machine-engraved, 4-1/2 in. di

	ameter protractor which, by means of a vernier

	can be read to one minute of arc. The accuracy of

	the graduation is ±15 sec. The angle head turns in

	a tapered steel bearing and a surveyors transit.

	There is means to take up wear when required. The

	goniometer provides a means of mounting the in¬

	strument to be tested and it will accommodate six

	different diameters of locating boss in the range

	0.750 up to 2.875 in. diam. All the standard size

	synchro and potentiometer mounting diameters h

	without any alteration. Adaptors are available to

	accommodate nonstandard diameters. Shaft diam-

	eters from 0.078 up to 0.250 in. can be accommo-

	dated by means of collets. Shaft lengths up to 2 in.

	The goniometer is made of stainless steel and

	nonferrous materials. It is 8 x 10 x 9 in. and weighs

	10 lbs. It is supplied in an instrument-type wood

	case, with collets to accommodate various diamt 1 s

	Electro-Mec Laboratory, Inc., Dept. ED, 4 51

	33rd St., Long Island City 1, N.Y.


	Radio Engineering Show, Booth 2713.

	Transducer Limiter

	For Automatic Operations

	JU TRONIC DESIGN • March 1, 1957

	Corrosion Coating in Colors For Metal, Masonry or Wood

	A FM Deviation Monitor

	4 to 540 kc


	Radio Engineering Show, Booth 3315- 3317.

	A High Frequency Antenna Adjustable Polarization

	FROM DATA TO DIGITS...


	Radio Engineering Show, Booth 3946.

	A Two-Pen Recorder

	For Comparative Measurement


	HUGHES !

	I Radio Engineering Show, Booth 2907-2915.
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	$15,000 a year saved by switching to Anaconda magnet wire in pailsl

	A Ball and Disc Integrator For Servo Breadboards

	Radio Engineering Show, Booth 2602-2606.

	A Information Indicators Several Colors


	«■Ml

	Radio Engineering Show, Booth 2337.

	A Control Amplifier




	• • • it’s worth Engineered Cable

	A Dual Recording Galvanometer 10-Speed Chart Drive

	j	'

	A Dish Antenna 1700-2400 MC

	Radio Engineering Show, Booth 1428.

	conductor Inverters


	Radio Engineering Show, Booth ¿705.
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	Radio Engineering Show, Booth 3938.

	Radio Engineering Show, Booth 2505.

	A Variable Autotransformer

	For Aircraft Controls


	makers of guaranteed electronic components / custom or standard

	A Rugged 2-W Pot

	Teflon Shaft Seal


	Radio Engineering Show, Booth 3845.

	Vernier-Potentiometer For Severe Environments

	△ Vibration Mount For All Flight Angles


	Radio Engineering Show, Booth 2534.

	Radio Engineering Show, Booth 1723.

	Radio Engineering Show, Booth 4239.

	A Valve Position Indicators

	For Aircraft and Missiles



	INTERELECTRONICS CORPORATION

	M32 GR. CONCOURSE, N.Y. 58, N.Y.

	Radio Engineering Show, Booth 2708.

	A Servo Accelerometer
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	Radio Engineering Show, Booth 2522-2524.

	A Pulse Amplifier

	320 Me Bandwith


	Radio Engineering Show, Booth 3502-3504.

	ELECTRONIC DESIGN



	WHEELER

	Radio Engineering Show, Booth 2730-2732.

	Radio Engineering Show, Booth 1226.


	BEST SOURCE


	Throws out electron tubes... keeps chopper

	But it’s significant that this manufacturer is still using the Bristol Syncroverter® Switch to convert servo signals from d-c to a-c.

	A Precision DC Supply


	Radio Engineering Show, Booth 3047.

	A Servo Tachometer

	60 or 400 CPS


	Radio Engineering Show, Booth 2237.

	ADVANCE

	249-259 Terhune Ai

	Tubulars model 81 the Versatile riveter

	or call your nearest Tubular Branch Office.

	PROMPT ENGINEERING OESIGN SERVICE ON SPECIAL FILTERS

	Three-Position Controller

	The unit corrects a signal to a specific

	point within a preset range. Two contact meter-relays are included in the circuit to

	provide limit control, but they are adjusted

	Radio Engineering Show, Booth 3916-3918.

	A Silicone Resistors

	so that there is none of the delay inherent

	with periodic locking and unlocking of con¬

	tacts while a signal is being sampled. Cor-

	rective action is steady rather than pulsing.

	One of the meter-relays used in the con¬

	trol is a double contact model, adjusted for

	both high and low error. The other is a

	single contact model on which a control

	point is preset anywhere between the high

	and low limits of the first meter-relay. The

	control may be furnished with meter-relays

	in most standard ranges. The single contact

	The Type R silicone coated miniature

	resistors with radial leads in 3, 5, 7 and 10

	w powers, and the Type BT, a metal-clad

	subminiature resistor in 10 and 15 w pow-

	ers, aluminum housed, are available in tol-

	erances from ±3 per cent to ±0.05

	cent. They meet the requirements

	Sage Electronics Corp., Dept. ED,

	N. Goodman St., Rochester 7, N.Y.


	Radio Engineering Show, Booth 3945.





	Gertsch Rotary RatioTran*

	CIKISCH PRODUCTS. INC.

	A Digital Printer For Binary Code

	A Push-On Connectors

	Subminiature

	ELECTRONIC DESIGN • March 1, 957

	/\ Tiny Test Point Jack

	A Recording Oscillograph

	Bulldog Grip

	Designated Type SKT-10, this tiny test

	another startling new

	development in automatic

	electrical system testing!

	ed-

	Radio Engineering Show, Booth 3714.

	featuring


	Radio Engineering Show, Booth 3103.


	KAY ELECTRIC COMPANY

	ELECTRONIC DESIGN • March 1, 1957


	DIT-MCO, INC

	Box 03-20, 911 Broadway

	Kansas City, Missouri

	For high loads at minimum deflection

	components in the intermediate

	Vacuum Cell

	Senses Pressure Changes

	A Automatic Tube Tester

	Uses Punched Cards

	Radio Engineering Show, Booth 3516-3518.



	NEW-self-lockinq Unbrako socket head cap screws

	BOOTH 4235 — 1. R. E. SHOW Beps,

	ATLAS E-E CORPORATION

	' 10 Bartholomew Avenue, Hartford, Conn.
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	Radio Engineering Show, Booth 1909.

	Radio Engineering Show, Booth 2917-2918.

	r	60 cps—30,000 MC




	SHAKEPROOF

	Radio Engineering Show, Booth 3014.

	△ VTVM

	Laboratory Precision


	Radio Engineering Show. Booth 2319, 3302-3306.

	GEE-LAR MFG. CO.



	IMPEDANCE
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	MULTISCOPES MEET THE PROBLEM

	HOWARD INDUSTRIES, INC. 1725 st.t. «»>„.

	Radio Engineering Show Booth 3840-3842.




	LONG...

	Radio Engineering Show, Booth 2812.

	VACUUM

	PRODUCTS • INC

	Radio Engineering Show, Booth 1210.

	Radio Engineering Show, Booth 3815-3817.

	ER

	The Deutsch Compa y



	ring wiring diagrams to life

	A Sine-Cosine Potentiometer Two Voltage Outputs

	Radio Engineering Show, Booth 3911-3913.

	A Frequency Meters 0.1 per cent accuracy


	Radio Engineering Show, Booth 1506-1508.


	Terminal Connecting Strips

	HIGHER EFFICIENCY H-F POWER TRANSFORMERS

	FERROXCUBE CORPORATION OF AMERICA

	Withstands Solvents

	Radio Engineering Show, Booth 2904-2932.

	PRECISION BORE GLASS TUBING

	△ Precision Phase Detector To 1 % or 0.1 Degree

	Radio Engineering Show, Booth 3412.

	A Double Ridge Waveguide 2 to 5 KMC


	Radio Engineering Show, Booth 3810.

	MANUFACTURERS OF

	ELECRONIC DESIGN . March


	19 E. 62 Street, New York 21, N.Y.

	Plug-In Relays

	Ten-Amp Silver Contacts

	Broadband D-C Amplifier For Floating Input

	A High Temperature Capacitors Operate at 200 C




	DURANT

	combines data readout and storage facilities

	Radio Engineering Show, Booth 2710.

	A Miniature Switch 360 Degree Rotation


	Radio Engineering Show, Booth 3922.

	DURANT MFG. CO.

	A BELL

	A LIGHT


	PRODUCTIMETERS


	THERMISTORS

	Reference Voltage Supply Stability 0.2 Per Cent

	146
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	Nylon Fasteners Also Insulate

	Wide Angle Lens

	165 Degrees
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	BEAD CHAIN

	Multi-Swage Parts

	A Frequency Meter

	Allows 20-Channel

	Servicing

	THE Head CHAIN MFG. CO.

	Radio Engineering Show, Booths 3201-3203, 33013307.

	A Water-Sealed Splice Has Nylon Sleeve

	Controls Temperature ... Precisely





	Engineering in Action depends on CASTELL

	Radio Engineering Show, Booth 4424.




	OK! BUY HI-FI

	But plan for the future

	THROUGH

	Microsized Socket Screws


	484

	Ceramic Magnets

	486

	las'


	THESE LEADING PARTS DISTRIBUTORS

	Indu

	Nuclear Fuel Elements


	485

	Non-ferrous Alloy Chart

	487

	mon CAPACITORS


	will help you build STABILITY

	... into your circuit systems

	lass Products



	Load-Compensated Potentiometers

	487

	ndustrial Television

	¡FREQUENCYI I ANALYZER I

	for Driving Current-Sensitive Circuits

	without Isolation or Buffering

	In a load-compensated potentiometer the

	of shaft rotation. The load-compensated

	potentiometer is thus a shaft-rotation-to-

	current transducer, and may be used to

	drive current-sensitive devices without

	isolation or buffering. The scale factor

	of the current-rotation conversion varies

	directly with applied voltage and inversely

	permanently specified at the time of

	manufacture and is “built-in” the poten-

	cation P102 describes in detail Analogue

	Controls Load-Compensated Potentiome-

	ters, including complete application m-

	formation. Write today'




	FERRITE COMPONENTS by GENERAL. CERAMICS

	Direction Finding System

	VLF Ground Propagation

	FASTENER CORPORATION


	W DIP PED-W HCACAPAC1TC Greater Stability

	RIBBONS STRIPS

	with Hem Versaft/^^k

	f	15 BEEKMAN ST- N Y- 38' N Y

	Semiconductor Signal Generator

	Patent No. 2,745,960. B. D. Griffith. (Assigned to Radio Corp, of America.)

	. • ENCAPSULATED TRANSFORMERS




	ELECTRO ENGINEERING WORKS

	ELECTRONIC TUBES used (banty/fad tin wordt


	extra-sensitive infra-red photoconductive cells

	TEST KLYSTRONS AS EASILY AS ORDINARY

	VACUUM TU

	ES

	POLARAD ELECTRONICS CORPORATION

	Applications

	Travelling Wave

	Tubes

	KTRONIC DESIGN

	Abstracted from an article by A. Lauer, Elek-

	p. 190.

	10, No. 7, July 1956,

	TYPE

	DALE PRODUCTS, Inc

	A. C. TACHOMETER

	DIEHL MANUFACTURING COMPANY



	British Component Developments

	Resistors


	Standards and Specs

	Sherman H. Hubelbank

	AND COMPONENTS

	198

	CAREERS


	York

	Mountain View. California

	Waltham, Massachusetts




	Electronic Engineers:

	PRIME CONTRACTOR FOR TALOS MISSILE

	Offers more interesting and challenging job opportunities!




	EMERSON ELECTRIC

	EXCEPTIONAL OPPORTUNITIES, RAPID ADVANCEMENT, FASCINATING WORK ON ADVANCED PROJECTS... B-58 HUSTLER, F-101 VOODOO AND MANY OTHERS!
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	ENGINEERS DO

	advances in military electronics


	ENGINEERING WORK

	pave the way for commercial developments S

	at Otis electronic division


	AT ELECTRIC BOAT

	GENERAL DYNAMICS CORPORATION

	Engineers

	who want to

	Be Engineers

	Come to Sanders and Go to Work

	another

	ELECTRONIC DESIGN

	first

	The “Career’s Section” with home reph k,nt11

	Irosle Iross service only obtained in ELECTRONIC

	DESIGN — most timely and most com




