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1110-AB INCREMENTAL 
INDUCTANCE BRIDGE 

AND ACCESSORIES
Accurate inductance measurement with or without 
superimposed D.C., for all types of iron core components.

• INDUCTANCE — 1 Millihenry to-1000 Henry
• FREQUENCY — 20 to 10,000 Cycles
• ACCURACY — 1% to 1000 Cycle, 2% to 10KC
• CONDUCTANCE — I Micromho to 1 MHO
• “Q” — 0.5 to 100
• SUPERIMPOSED D.C. — Up to 1 Ampere 
• DIRECT READING —- For use by unskilled operators.

ACCESSORIES AVAILABLE: 
1140-A Null Defector 1210-A Null Detector - V.T.V.M. 

1170 D.C. Supply and 1180 A.C. Supply.

FREED
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 as a high gain amplifier for general 
laboratory work.

DESCRIPTION
Functionally the instrument consists of a high gain linear amplifier 
with a 30 db input attenuator in addition to the variable gain 
control. A four inch panel meter provides visual null indications, the 
response of the meter circuit is approximately logarithmic over a 40 
db. voltage range Resonant circuits tuned to 60, 400 and 1000 cycles 
limit the amplifier transmission characteristics to the three audio 
frequencies commonly used 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: 98 db. 
with 1 megohm load (6 mmf. shunt capacity), down 1.5 db. at 
25,000 cycles, down 5 db. at 50,000 cycles, down 2 db. ot 20 cycles. 
Null Detector Sensitivity: At I kc. 100 microvolts will give a 15% 
meter deflection.
Selective Amplifier: 26 db. second harmonic attenuation ot 60, 400 
and 1000 cycles.
Power Supply: 105-125 volts, 50-60 cycles, 35 watts consumption. 
Dimensions: 13’/z* « 8’/z* x 10".
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an important G-V specialty. . .

Solving Thermal Relay Problems
These Application Engineers study each proposed new use of thermal relays, 
select the relay best suited for the job, and test the relay under your conditions 
to tell you exactly what it will do. They can choose from more than 1,000 vari
ations of the G-V thermal relay line which are available as standard items, at no 
additional cost and on dependable delivery schedules. With these standard relays, 
they solve over 98% of all thermal relay problems submitted to us.

The occasional user who needs a special design finds the separate G-V Research 
and Development Staff ready to apply their 
experience and ingenuity to the design of a 
new unit. i 1 "

Complete reliability in all G-V products is 
assured by certified qualification testing in the | 
G-V Environmental Test Laboratory under the 
most severe conditions found in field use.

These are just some of the reasons why the 
country’s leading manufacturers of aircraft 
and electronic equipment have used more than 
a half million G-V Thermal Time Delay Relays 
... Hot Wire Time Delay Relays — Voltage 
and Current Sensing Relays .. . finding them 
more reliable and more economical than any 
other.

Well-qualified G-V representatives, backed 
up by Regional Field Engineers, are ready to 
serve you anywhere in the U. S. or Canada. 
Complete catalog data on G-V Relays and 
Thermostats is available.

THERMAL 
TlME del*1' 

relay 
hFE rF-2° *

set for 2oi

Intacts

Contro^ *
1 r ü * * ***' ■"

Key spots open for engineers Interested in going 
places with a young progressive organization.

G-V CONTROLS INC
18 Hollywood Plaza, East Orange, N. J.
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Approximate characteristics of "electronic" ceramic materials. Source: manufacturer sales literature

can save you money—do a better job
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Consider well the unusual properties present in Raytheon R-95 High- 
Alumina Ceramic. If your needs are for a less specialized material, you 
may find a satisfactory performer at lower cost.

However, when you require a material with remarkably high resistance 
to high temperature, shock and vibration; high dielectric strength and 
high electrical resistance at all temperatures; extreme hardness; high 
mechanical strength and positive sealing capability—then you will surely 
want to be familiar with the ratings of Raytheon’s R-95. Proper applica
tion of this superior material assures continuing design and assembly 
economy, particularly where ceramic seals are a factor.

Ceramic parts manufactured from Raytheon R-95 High Alumina are 
available, either alone or as hermetic ceramic-to-metal assemblies, in 
accordance with your specifications. The assemblies can be soft or hard 
soldered into your production in your own plant.

Send sketches or drawings outlining dimensions and tolerances, together 
with operational conditions. We will be pleased to supply information 
and help on any of your ceramic needs.

Write for complete specification sheet and your copy of Ceramics in 
Electronic Design, comprehensive questions and answers on the growing 
role of ceramics in modern design. No cost or obligation, of course.

ting such approvals gives the desig kt 

a personal reason for trying to - ’a} 
with the standard part.

Leo D. Harris of General Ef ( 
trie’s LMEE Dept, suggests that th se 
pertinent points be considered beb > 
a non-standard part is specified. H « 
the design approaches using stand rd 
parts been explored fully? Do to 

benefits of a non-standard part just y 
the cost in time and effor* :n geth g 
approval? Will the production sch< ’ 
ule be upset while getting test di i 
on a non-standard part?—JAL

about 100 billion dollars. Aver 3.200.- 
(K>0 items are classified under the Fed
eral Cataloging System. Some 600.000 
new items are added each year.

Upwards of 50 per cent of all parts 
going into modern electronic military 
equipment are not on approved prod
ucts lists. Although the freedom to 
select non-standard parts often leads 
to otherwise unobtainable outstanding 
equipment, the logistics problem is 
greatly aggravated.

The Military are considerably con-

Dielectric Constant (1 mc)
Power Factor (1 mc)
Loss Factor (1 mc)
Water Absorption (%)
Tensile Strength (p.s.i. x 103
Flexural Strength (p.s.i. x IO3) 
Compressive Strength (p.s.i. x 10 ) 
Dielectric Strength (volts/mil)

When a non-electronics neighbor 
wanted to give your editor an old 
12-in. TV for replacement parts, your 
editor's spouse said nothing doing 
Her basement was cluttered now with 
boxes of tubes and none could b 
used to fix those two radios and the 
hi-fi set! How true. Those old 5-pin 
27’s, 47’s, and 83’s in musty boxes are 
obsolete and definitely non-standard. 
The logistics of keeping a desirable re 
placement stock for simple home' re 
pair service is quite difficult for most 
of us. The Military’s replacement 
part problems are considerably mon 
complicated. The non-standard part, 
specified hundreds of thousands of 
times each y ear by designers, is a real 
military logistics problem.

You get some idea of the Depart
ment of Defense's problem when yon

inent that such parts be okayed by 
them. Considerable test data and pa-
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Thermal Barrier Testing

The simulated jet plane in the photograph is 
melting from the high-temperature effects pro
duced in a new infra-red elevated temperature 
test facility. This unit, developed by the Westing
house Electric Corp., Pittsburgh, Pa. was con
structed to study the effects of rapid heating 
and high temperatures on structural parts of air
craft and missiles. The test equipment can create 
heat conditions at least three times faster than 
standard apparatus now in use. This enables en
gineers to eliminate time lags in the heating 
cycle, thus simulating heat conditions in flight. 
At missile speeds, heat is generated faster than 
dissipated, and metals distort, melt and vaporize. 
This facility can create temperatures above 2500 F 
in twelve seconds, and is large enough to permit 
engineers to test full scale air frames, structural 
parts, components, and whole aircraft, in simu
lated flight through the thermal barrier. The test 
facility consists of banks of tubular quartz infra
red lamps, an ignatron controller, computer chan
nels, strip chart recorders, master control desk, 
bus duct system, and safety devices.

An electronic system which provides safe navi
gation and landing patterns for aircraft is under 
development by Stavid Engineering, Inc., Plain- 
field, New Jersey. This system, called Radio 
Web, is the latest entry in the field of air traffic 
control, and is said to be an immediate answer 
to this problem. This apparatus offers a flexibility 
which should accommodate aviation require
ments through 1957.

Designed in France by Col. Pierre Gaudillere, 
director of Société Française de Telecommunica
tion, the system has been tested in the vicinity 
of Paris. All U. S. and Canadian rights are under 

Fifteen 100-kilowatt radio WEB transmitters, arranged in adjacent squares, would provide a grid pattern suf 
ficient for accurate navigation anywhere in the U.S. Additional transmitters would extend the system to neigh 
boring countries and continents. ,

the control of Stavid, who hopes to obtain a de
velopment contract for the system.

The system basically will consist of modular 
airborne units and land-based transmitters. It 
can provide aircraft with information on their 
heading and distance to destination, a continu
ous graphic display of position and track, and 
an air collision warning for both short and long 
range conditions.

The basic Radio Web system is designed for 
small and medium size aircraft, where size and 
weight are of primary importance. However, the 
system can accommodate all aircraft, regardless 
of size, speed or operating requirements.

The light craft system carries navigation
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equipment, enables the pilot to determine his 
location within one mile, and a small responder 
which places it in a traffic control pattern; while 
a system for a larger craft incorporates auto
matic tracking and collision warning devices.

The heart of this system is a series of ground 
located stations which transmit four carrier mod
ulated signals in a sweep pattern to create a 
grid of rectilinear lines which are superimposed 
on an area chart for orientation. As this signal 
encounters an aircraft, it is detected by a four 
channel receiver, which drives a series of syn
chronous detectors. The signal is then analyzed, 
and the intervals between the received channel 
are measured. Position coordinates appear auto
matically in digital form, and the aircraft posi
tion is shown on a map by a route tracer. As an 
aircraft enters a designated air traffic control 
sector, it transmits position signals on a prede
termined carrier frequency channel. As the fre
quency varies within the channel, as a function 
of altitude, a ground station can view all planes 
in the entire sector, at any particular altitude on 
a cathode ray tube with a map overlay.

Power Failure Located via Radio

An outage locator, designed to detect a tripped 
recloser along a power line locates faults without 
subscriber participation. The outage locator de
signed by Motrel, Inc., Baton Rouge, Louisiana 
is an FM Transmitter operated automatically in 
response to a tripped associated recloser, fuse or 
circuit breaker. Each sectionalizer, equipped 
with an outage locator, transmits a distinctive 
coded signal which identifies that sectionalizer.

Nuclear Powered Aircraft

Preliminary design work, conducted at Lock
heed Company, Marietta, Ga., indicates that a 
large, nuclear powered air transport with vir
tually unlimited range is practical at this time. 
An aircraft of this type would not be dependent 
on large overseas stocks of chemical fuel for 
military operations.

A fleet of nuclear transports could, for exam
ple, move an army division from San Francisco 
to Manila, land or paratroop the cargo, and re
turn nonstop to America.

The appearance of this nuclear aircraft could 
resemble the current C-130 combat transport, 
and use one reactor as a power source. Weight 
of the nuclear fuel would be insignificant, how
ever, effective shielding could become a major 
design problem.

TRANSISTORS
for Superior Reliability... Superior Performance

Raytheon presents this full complement of both Silicon and 
Germanium PNP Transistors in the JI TEC 30 package including new 

RFand AF Types and several types in an extremely small package
All these Transistors are made by the Raytheon-perfected fusion-alloy 

process that assures superior electrical performance and supreme 
reliability; life tests aggregating over 20,000,000 transistor hours show 

less than one open per 800.000 hours and no shorts.

RAYTHEON) PERFORMANCE-PROVED

SILICON

Type Case Ve e

max. 
volts

Beta 

ave.

Ico

ave.
Ma

Ieo

ave. 
ua

n>

ave. 
ohms

fe 

ave. 
kilohms

Ub

ave. 
Kc

Noise 
Factor 
max. 

db

Dissipation Coefficient
In Air 

°C/mw

In Sink

•C/mw

TRANSISTORS 2N327 A -40 14 0.005 0.005 1300 900 300 30 0.43 0.25
2N328 A -30 25 0.005 0.005 1500 lOOO 350 30 0.43 0.25
2N329 A -20 50 0.005 0.005 1890 1250 600 30 0.43 0.25
2N330 A -20 18 0.005 0.005 1500 1900 500 15 0.43 0.25

50 ma; = 5 ma; RL = 200 9; Ib,= 5 ma; Grounded Emitter Circuit

COMPUTER

Type Case VcE
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fab
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Me

Hfe, 

ave 
I8 = 1 ma 

VCE =-0.25V

Hfe, 

ave. 
Ib “ 10 ma 

VcE =-0.35V

Rise Time* 

max. 
^sec

TRANSISTORS 2N425 
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A 
A

-20
-18

4
6

30
40

18
24

1.0
0.55

2N427 A -15 11 55 30 0.44
2N428 A -12 17 80 40 0.33

Dissipation Coefficient |

In Air

*C/mw

In Sink |

•C/mw 

--------------------- i

0.4 0.18 I
0.4 0.18
0.4 0.18
0.4 0.18

when you use RAYTHEON SEMICONDUCTORS

Type Case Vet

max. 
volts

Beta 

ave. 
small signal

Power Gain 
Class A 

ave.
db

Ico

ave. 
xa

Noise Factor

ave. 
db

GENERAL PURPOSE 2N422 
2N464

A 
A

-20
-40

90
22

40
40

6
6

6 max.

12
2N465 A -30 45 42 6 12AUDIO 2N466 A -20 90 44 6 12

TRANSISTORS 2N467 
2N130A

A 
B

-15
-40

180
22

45
40

6
6

12
12

2N131A B -30 45 42 6 12
2N132A B -20 90 44 6 12
2NÍ33A B -20 50 38 G 6 max.

CK754 B -10 300 45 6 —

Dissipation Coefficient !

In Air In Sink '

®C/mw “C/mw

0.36 __

0.36 0.15
0.36 0.15
0.36 0.15
0.36 0.15
0.59 —
0.59 —
0.59
0.59 — 1

0.59 . ~ 1



.170

♦ 360'*'

250* 
MAX.

Actual Six«

GENERAL PURPOSE

RADIO FREQUENCY

TRANSISTORS

This coded information is received directly by 
mobile unit or base station, providing the main
tenance department with immediate notification 
of line failure.

Automatic receiving equipment can be used to 
cut transmission time to a fraction of a second. 
Normal range is 35 miles when the unit is 
mounted at an elevation of 35 feet on a pole.

An FCC ruling now permits electric utilities 
to engage in one-way signaling on mobile service 
frequencies to indicate electric line outage.

Dissipation Coefficient

In Sink 

°C/mw

0.18
0.18
0.18
0.18

In Air

°C/mw

IF AND RF

RADIO RECEIVER

TRANSISTORS

Write for Data Sheets 

on individual types for 
complete ratings and 

test conditions.

2N1
f33A

I- - - - - -

AUDIO

RADIO RECEIVER

TRANSISTORS

"t
Type Case Circuit 

Usage
Vex

max. 
volts

Cob

MM*

Gain 

db

Type Case Circuit 
Usage

Vex

max. 
volts

Cob 

mm!

Gain 

db

2N481 A Ose. -12 12 ave. MM 2N413 A Ose. -18 12 ave. —
2N482 A IF -12 12±2 31* 2N413A A IF -18 12±2 31*
2N483 A IF -12 12±2 35* 2N414A A IF -15 12±2 35*
2N484 A IF -10 12±2 39* 2N414 A Conv. -15 12 ave. 261
2N485 A Conv. -12 12 ave. 26t
2N486 A Conv. -10 12 ave. 30t

Maximum Available Gain (3) 455 kc ^Conversion Gain @ 1 Me

I Type Case Circuit 
Usage

Supply 
Voltage 

max. 
volts

Power Gain Dissipation Coefficient
Class A 

db

Class B 

db

In Air 

°C/mw

In Sink

•C/mw

2N359 A Output -16 40* 37Î 0.36 0.15
I 2N36O A Output -16 37* 34t 0.36 0.15
I 2N361 A Output -16 34* 31t 0.36 0.15
I 2N362 A Driver -16 410 — 0.36 —

1 2N363 Driver -16 37# — 0.36 —

50 mw. 9 volt supply t@250 mw, 9 volt supply e@ I mw, 9 volt supply

All ratings taken at 25°C. All types are hermetically sealed.
Unless otherwise indicated all data taken at Vcc = —6 volts. Is = 1.0 mA

TTHEOÜJ) SEMICONDUCTOR DIVISION
Silicon and Germanium Diodes and Transistors • Silicon Rectifiers

CIRCLE 4 ON READER-SERVICE CARD FOR

Newton, Mots.: 55 Chapel St, Bigelow 4-7500
Now York: 589 Fifth Ave., PLaza 9-3900
Chicago: 9501 Grand Ave., Franklin Park, TUxedo 9-5400
Los Angelos: 5236 Santc. Monica Blvd., NOrmandy 5-4221

MORE INFORMATION

Isotope Snow Gage: A snowfall gage or meter uti
lizing Cobalt-60, a radio-active isotope, has been com
pleted jointly by the Tokyo Meterological Observatory 
and Tokyo Hydroelectric Power Development Corp.

The instrument, shown above, has been successfully 
tested at the Sugudai Power Generation Plant in 
Gumma Prefecture, 100 miles northwest of Tokyo in the 
heart of the Fammyaku Mountain Range, Japan's area 
of heaviest snowfall in winters.

The Geiger counter which is suspended in mid-air 
from the cross-arm measures the intensity of radio
activity given off by Cobalt-60 through the layer of 
snow, and the measurement will be automatically trans
mitted to both the weather bureau and the hydro-elec
tric power development station nearby.

The information thereby obtained is regarded as 
highly valuable in forecasting the beginning of spring 
thaw and, in addition, the amount of water to be re
leased when the snow melts.
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sheath acts

knowledge of the cross
tions of electron interactions, and the proba'

CIRCLE 5 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 7 ON READER-SERVICE CAP

Scattering apparatus has Helmholtz coils on c 
wooden frame to cancel out earths magnetic field. The 
beam of free electrons is fired from a conventional elec
tronic gun and the scattered atoms are counted by a 
hot wire detector.

k Mounting
Ii Bench Brackets

1550 North Highland Avenue 
Hollywood, California

Representatives in all major areas

ACCESSORY FEATURES:
A family of input probes, 

shunts, and output units extending 
the AC range and the basic accurate 

reference standards of the instrument 
to an infinite variety of 

functional uses is available.

of absorbing radio waves directed to the airci ft. 
thus depriving it of control. The solution of tl se

ELECTRONIC DESIGN • November 1

VOGAmodel 101

DEMOLAB 
I CORPORATION
Instrument Division

IN ONE INSTRUMENT!
DEMOLAB introduces the VOCA, 
a precision differential null type 
potentiometric voltmeter and search 
VTVM for AC and DC, including a 
precision calibrator delivering square 
wave and DC output reference 
voltages. Plus accessories.

.IV to 500 Volts in a 5 digit readout. 
4 Digits .01V to .IV—3 Digits .001V to 
.01V. 2 Digits .0001V to .001V- Usable 
readouts down to 50 uv.
to .05% from 0 to 500 Volts DC 
to .1% from .5 to 50 Volts RMS AC

1 part in 10,000 at low end of each range. 
1 part in 100,000 at high end of each range.

Amplitude referenced against a 
Standard Cell. Super regulated 
power supply for stability.

Electron Exchange Observed

In recent physics, the nucleus of the atom has 
been mapped and scrutinized with infinite care. 
Attention to the other partner in the atom, the 
electron is under intense study at the engineering 
Research Division of New York University, New 
York 53, N.Y. The interplay of electrons charac
terizes natural and technological events, from 
astrophysics to chemical reactions. The research, 
under the direction of Dr. Benjamin Bederson. 
has concentrated on techniques for studying 
electron behavior, particularly the interaction of 
free electrons bound in the atomic structure. In 
addition to inherent physical interest, electron 
interaction has become a pressing problem in 
rocket and missile development. When aircraft 
re-enter the earth’s atmosphere, the heat of ' ic- 
tion produces electrons that ionize the free at- ms 
of oxygen and nitrogen, and produce a blai/et 
of ions around the rocket body. This blanke or

INPUT 
shunts

PRECISION 
CAI IBRATOR 
OUTPUTS

INPUT 
probes

precision 
MEASUREMENT 

INPUTS

ACCESSORY OUTPUT 
UNITS



from SYLVANIA

IN 11O° PICTURE TUBES

3/ a

IN SPECIAL CR TUBESCATHODE-RAY TUBE DESIGN
are.

ion

ans

Sylvania’s new 24-inch 110* picture tube, 
type 24AMP4, is 6 inches wider than long

Sylvania’s 7ABP7A 
cathode-ray tube

The entire Sylvania cath
ode-ray tube line incorpor
ates electron guns with more 
precise parts made to 50 
percent closer tolerances. 
This assures better perform
ance and longer Efe what
ever the appHcation.

Sylvania announces an expanded line of cathode-ray 
tubes for both military and commercial applications. 
*1 he additional types now or soon available include 
the 3JP7, 7AB series, 5AHP4A and 5AHP7A, 10WP7, 
12SP7D, 5UP1 and 3RP1.

Following are the Sylvania tube types that employ the 
new heater design:

Sylvania expands its line of cathode-ray 
tubes for commercial and military use

shortest 21-inch picture tube on the market. The tube 
measures 14% inches in overall length and weighs 20 
pounds. The new shorter length in this Sylvania original 
is made possible by the new non-ion trap gun with electro
static focus that reduces tube length up to a full inch.

Sylvania is also now featuring its line of conven
tional and special picture tubes for studio monitors 
and closed circuit TV. The types range in size from 
8 inches through 24 inches.

Rigid mechanical structure virtually eliminates tendency of 
heater to sag away from cathode cap and cause slow heating 
and low emission.

Sylvania develops a 450 ma. 6.3 volt heater for 
“cooler” TV receivers using series string heaters

Sylvania goes into production on the 24AMP4 
a 24-inch 110° picture tube that fosters 

new concepts in set design

In 24-inch tubes—Sylvania applies the 110-degree deflec
tion design to 24-mch picture tubes. The result is a tube 
6" wider than it is long. The new dimension permits inter
esting new concepts in TV chassis design as well as in 
cabinet styling. The new 24AMP4 presents a new oppor
tunity for TV receiver manufacturers to score again with 
110-degree TV sets.

The new 110° 24-inch tube weighs 26.5 pounds, some 6 
pounds less than its 90° predecessors. It measures 15% 
inches in length, 3 J 2 inches shorter than 24", short neck, 90° 
tubes. Useful width is 21’4« inches. Picture area is approxi
mately 332 square inches. It does not require an ion trap. 
The 24AMP4 employs a 6.3 V., 600 ma. heater and external 
conductive coating is rated at 2000 to 2500 uuf.

In 21-inch tubes—Sylvania continues to lead the way in 
1 lO degree, 21-inch picture tubes with the 21CQP4, the

New heater uses • 
straight tungsten wire

Double helical coil 
coiled tungsten wire

Jew 
rac- 
:om

In 90° tubes—14XP4, 14XP4A, 17BKF4, 17BKP4A, 17BSP4 
17CEP4, 21CDP4, 21CDP4A, 21CKP4.

In 110° tubes—17BYP4, 21CSP4.

Sylvania, trend setter in elec
tron-tube design, has developed 
a 450 ma., 6.3 volt heater for 

। picture tubes. The new heater 
! meets the needs of portable TV 

receiver designs and lowers com
ponent costs. It reduces heat 
with total set power savings of 
18 watts and permits use of a 
lower wattage, less expensive 
series resistor.

' Here are some of the out
standing features of the new 
heater development:

is wound from straight rather than a 
as ir. other 450 ma. heaters.



Creating New Design Trends

IN 100% TUBE TESTING

Sylvania customers view giant automatic tube tester

IN TELEVISION

Maximum Ratinu« (Dotign Maximum System)

Maximum Ratings

Peak inverse plate voltage . . . 
Plate dissipation .............................  
Steady state peak current . . . . 
Average plate current . . . . . 
Tube voltage drop for IB-250 mo

Sylvania’s new 110-degree damper types 6DA4 
and 12D4 feature high peak current capabilities, 
low tube drop and adequate peak inverse plate 
voltage rating to make it a most desirable damper 
for 110° deflection. The 12D4 is a half wave recti
fier for 600 ma series string usage. It is the 12-volt 
version of the 6DA4.

Oscillator 
Soction 

1.0 watts

4400 volts 
5.5 watts 
900 ma. 
155 ma.

20 volts

Output
Soction 

5.54 watts 
1800 volts 
120 ma.
35 ma.

Plato dissipation  
Poak-positive pulso plate voltage 
Peak cathode current  
Average cathode current . .

1,000 OHMS 
-50 Volts 
10 mo.

250 Volts 
-26 Volts 
55 ma. 

6500 UMHOS

the giant machines shown, designed 
and built under the direction of 
Sylvania engineers, do the testing 
automatically. The tubes are loaded 
on a continuously rotating conveyor 
belt. Before the belt journey is com
pleted, every tube is subjected to the 
pre-heat and tapping test. Then the

Sylvania 6CK4—New Low-Mu Triode for Vertical Deflection Amplifier Service

Plato Voltage ..........................................
Grid No. 1 Vollogo.................................
Plato Current..............................................
Transconductance.................................
Amplification Factor.............................
Plate Resistance (Approx.).....................
Grid Voltage for IB equals 0.5 ma. . .
Plate Current at EC equals —38 VDC. .
Zero Bias Plate Current EB equals 100V, 

EC equals 0 (instantaneous values) .

Sylvania develops new automation 
equipment that makes possible full 

five-minute pre-heat testing of 
every receiving tube it makes

Sylvania adds the 6/8CY7 to its TV tube line 
as a supplement to the 10DE7. The new tube 
combines two dissimilar triodes in one T6F2 
envelope for use in 90-degree short neck picture 
tube circuits. The oscillator section features a 
high mu triode.

Sylvania now subjects each and every 
receiving tube it manufactures to an 
automatic five-minute pre-heat and 
tapping test. This gives added protec
tion against shorts, noise, gas and 
other tube defects and reduces rejects 
on receiver-assembly lines.

At Sylvania’s Williamsport, plant,

Sylvania type 6CK4 is a low-mu triode designed 
for service as a vertical deflection amplifier in TV 
sets featuring wide-angle picture tubes and high 
cathode-ray tube accelerating potential.

Design factors including a T6 bulb provide a 
safety factor for conservative, reliable operation 
in such applications.

Ratings of type 6CK4 include 2,000 volts peak 
positive plate, a plate dissipation of 12 watts, and 
an average cathode current of 100 ma.

tubes are automatically repacked for 
shipment.

This final extensive and intensive 
quality program at Williamsport com
bined with testing activities at each 
individual receiving-tube plant are 
reasons behind the high quality of 
Sylvania tubes.

Sylvania introduces the 6/8CY7 as a combined vertical deflection 

oscillator and amplifier in TV receivers

12 D4

6CY7



Everywhere in Electronics

IN TV LIFE TESTING RESULTS

Increasing life of Sylvania tubes

IN PROCESS CONTROL

AUDIO TYPES

Addressee

•955 ‘956 
5?7 T»»»»

•954*955
236 T«M

The high power sensitivity of type 
6BQ5 makes it especially attractive.

The T6J2 bulb used by this type is 
a desirable feature in compact high
fidelity equipment.

Sylvania’t electronic micrometer automati
cally controls filament coating thickness. It 
automatically stains improperly coated heater 
wire with colored dye

Precise control of heater wire coating 
is of paramount importance in pro
ducing top-quality electron tubes. 
Proper coating means longer tube hfe 
and higher emission.

Sylvania controls filament coating 
thickness to the most exacting toler
ances with an electronic micrometer.

Now Sylvania offers its version of one 
of the world’s finest high-fidelity 
audio power amplifier tubes. Type 
6BQ5 features high power output at 
extremely low distortion.

bined achievement of the Dynamic Testing 
Program and refinements in TV circuit design 
for better reliability

r Postage 
Will be Paid

Sylvania uses an electronic micrometer 
to control filament coating thickness

Today Sylvania TV receiving tubes 
are setting new records in life tests. 
The percentage of TV tube comple
ments surviving 1500 hours of opera
tion at high line conditions has tripled 
since 1954 and is now at the highest 
rate in Sylvania history. This means 
assurance of a better field history as 
well as substantial savings in line 
operations for receiver manufacturers.

The overall survival rate for 
Sylvania TV receiver tubes has in
creased steadily through the years. In 
the past year alone there has been an 
average increase of 15 percent in TV 
tube complement survival. This rep-

New audio power pentode, type 
6BQ5, has high sensitivity

The photoelectric device constantly 
monitors the coating process and reg
isters thickness on electric meters. It 
immediately detects any thickness 
deviations and automatically stains 
the improperly coated heater wire 
with colored dye. The material can 
then be easily identified and rejected.

Postage Stamp 
Necoitary 

if Mailed in the 
k United States a

BUSINESS REPLY CARD
(First Class Permit No. 46687, New York 19, N. Y.)

resents the largest increase i 1 
since 1953 and is a combined 1 ?0 
achievement of Sylvania’s ,0|
Dynamic Testing Program o"
and better TV circuit design.
Under the Dynamic Testing 
Program, individual Sylvania 
receiving tube types are evaluated 
in actual circuit environments in 
current TV set designs. Sylvama’s 
Joint Engineering and Manufactur
ing Committee, JEMC, meets weekly 
to keep testing specs current. This 
kind of extraordinary care for receiv
ing-tube quality is why Sylvania 
tubes last longer.

Percentage of Sylvania TV receiving tube complements 
surviving 1500 hours has tripled since 1954

TV RECEMNG TUBE COMPLEMENT SURWAl DATA 

Teets conduct«« codi war in receivers 
representative of current design ond ot 130 Matt lino 

f, I 500 hour period------[ J 1000 hour period-------HI 600 hour oonod

SYLVANIA ELECTRIC PRODUCTS INC 
1740 Broadway 
New York 19, N. Y.



GUIDED MISSILE TYPESIN

meet the most severe requirementsto

Sylvania now has the following
guided missile types available:

Douh

« Ci

ELE

A
Despite new extremes in heat, shock 
and vibration as today’s missiles fly

150 volts 
0 volts

20,000 ohms
47,000 ohms

□ Types 6DA4 and 12D4
□ Type 6/8CY7
□ Type 6BQ5
[ Types 5963 and 5964
O Guided Missile Line

150 volt* 
-10 volt* 
20,000 ohm* 
47,000 ohm* 

0

Description 
Sharp cutoff RF pentode 
Semi-remote cutoff RF pentode 
Pentode audio voltage amplifier 
Audio beam power pentode 

Medium mu tingle triode 
Double, medium mu triode 
Double, high mu triode

Type No.
6943 . .
6944 . .
6788 . .
6945 . .
6946 . .
6947 . .
6948 . .

• • • • • 41
«444 i Mu) WW wo ■

Q U Ü Ll U U B

Creating New Design Trends 
-Everywhere in Electronics I

IN COMPUTER TUBES
Sylvania expands the availability of types 

5963 and 5964 to meet rising computer demands

Now Sylvania is ready to meet fully 
the heavy demands from electronic 
computer manufacturers for types 
5963 and 5964.

Type 5963 is a T6 A2 duotriode fea
turing high zero bias plate current. 
The tube is used as a frequency di
vider as well as in computers.

It performs dependably in intermit
tent operation. The sharp cut-off twin

triode has individual cathode connec
tions for separate operation of each 
section. It has a center tapped heater 
for 6.2 or 12.6 volt operation.

Type 5964 is a T5 duotriode also 
featuring high zero bias plate current 
as in the 5963. The medium mu twin 
triode maintains its emission capabil
ities for long periods of operation 
under cut-off conditions.

IP
5963

Type 5963
Computer Service

Plate Supply Voltage
Grid Voltage...................
Plate Circuit Resistance 
Grid Circuit Resistance
Plate Current...................

Type 5964
Plate Supply Voltage
Grid Voltage...................
Plate Circuit Resistance 
Grid Circuit Resistance
Plate Current...................

Cutoff 
Condition* 

150 volt* 
-15 volt* 
20,000 ohm* 
47,000 ohm* 

0

Sylvania builds its new guided missile line

higher and faster, Sylvania’s guided 
missile line is meeting top perform
ance standards.

Behind this outstanding record 
stands one of the most comprehensive 
tube developmental programs in the 
industry. It incorporates radical new 
tube designs, new materials and tech
niques to offer the most reliable tubes 
obtainable today for missile service.

<SYLVANIA
Please send additional information on the items
checked below.
□ Type 24AMP4
□ Type 21CQP4
Q 450 ma. 6.3 v Heater Picture Tubes
□ Special Purpose C-R Tubes
□ Type 6CK4

Name.

Address.

Company.

5964

Conditions 
150 volts 

0 volts 
20,000 ohms 
47,000 ohms

ties of 
trou > ui 
reac ioi 
all < on< 
roc ess
A te<

atoms ■ 
dev< Io] 

stan 'es 
tire ioi 
CIOS SI 
the ch; 

tion T 
change 
coming 
m imj 
tron s 
weigh 

md el 
iiscen 
Irnngi

Polygl

The 
means 
state i 
Wall ; 
ton. S 
imila 
transi 
make; 
tion c 
dot. 
tion I 
luagt 
nign

A 
creas 
iene. 
Low ( 
trica I 
vpiai

Di

Use this handy 
business reply card 

to request 
additional information 

on these important new 
Sylvania developments

used 
tion 
indù 
mat« 
is pi 
excc 
forti



Les of collision between free and bound elec- 
Lon > under various conditions. As cross sectional 
I reactions can not be accurately calculated for 
all (onditions, it is preferable to reproduce the 
process experimentally.
| A technique for cross-firing a single beam of 
atoms with a stream of free electrons has been 

■dev« loped, which is applicable to many sub- 
han *es. In this process, it is possible to meas- 
|ure lot only total cross sections, but also angular 
I cross sections. Observed with the apparatus are 
■the changes within the bound, or atomic elec- 
■tron The physicists polarize the atomic electron, 
I change its spin, and differentiate it from the in- 
Icoming electron. This labeling method provides 
I in important clue to the effect of external elec- 
|tron scattering. With it, the researchers can 
Iweigh the importance of polarizability, coulomb, 
I and electrical forces in direct scattering, and can 
■ discern the pattern of physical contact in ex- 
I change scattering.

Polyglot Maintains Job Security

The translation of a foreign language by 
means of an electronic computer, at the present 
state of the art, is limited, according to Messrs. 
Wall and Niehaus, of the University of Washing
ton, Seattle. A computer translates in a manner 
similar to the unskilled translator, who first 
translates on a word for word basis, and then 
makes improvements in the output, by considera
tion of the context of the words, A skilled poly
Jot. on the other hand, accomplishes transla- 
Hon by reading and digesting the source lan
guage, and then forming the material into target 
mgnage sentences, and recording them.

I Doubly Oriented Magnets

\ new type of sheet material designed to in- 
I lease the efficiency of transformers, motors, and 
I generators, can be magnetized in four directions. 
I lower energy losses and reduced noise in elec- 
I MgiI equipment can be expected when “four 
I pi are” silicone iron goes into actual production.

Developed by General Electric, Schenectady, 
this doubly-oriented magnetic sheet mate- 

I rial i an be made in many useful thicknesses and 
I used in a variety of construction shapes. Orienta- 
I *>on in silicone iron is achieved by aligning the 
I indh ¡dual crystaline grains in the finished sheet 
I mat rial. The doubly oriented four square effect 
I pi >duced by a type of alignment which yields 

lent magnetic properties not only back and 
¡ ’d along the sheet, but also across the sheet.
* ci CLE 7 ON READER-SERVICE CARD

a 
close-up 
of 
toroid 
winding

on 
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a
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main 
assembly ,n_ 
line

Pelham 
Manor 
plant

EASTERN DIVISION
10 PELHAM PARKWAY 

PELHAM MANOR 
NEW YORK

PACIFIC DIVISION
720 MISSION STREET 
SOUTH PASADENA 
CALIFORNIA

CIRCLE 6 ON READER-SERVICE CARD FOR MORE

look to Burnell to remain first in... 
advanced research 

product development 
new design ideas 

new circuit components 
new production methods 

economy

Burnell moves o step further 
in toroid, filter and 
related network leadership

(3x, ¿he.
first... in toroids, filters, and related networks

our new

Burnell & Co. is now producing toroids, 
filters, and related networks in its new 
Pelham Manor plant — largest and best 
equipped of its kind in the country. For 
customers, this means fast attention to 
samples, quicker delivery of orders, more 
solutions to network problems.
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A scientist living at Staines 
Is searching with infinite pains

For a new type of sound
Which he hopes, when it's found, 

Will travel much faster than planes.
Reproduced by permission of Punch

Futuristic Sound

Miniaturization Award Announced

Plans to establish an annual Minia
turization Award which will recognize 
the greatest contribution by an indi
vidual or firm to the advancement of 
the concept of miniaturization were 
announced by Miniature Precision 
Bearings, Inc., Keene, New Hamp
shire. An independent committee of 
miniaturization authorities represent
ing industry, education, government 
and technical publications will ad- ’ 
minister the award. The purpose of 
the award will be to honor the indi
vidual or firm who has made the 
greatest design or manufacturing con
tribution toward miniaturization, and 
to stimulate further activity within in
dustry toward advancement of the 
concept of miniaturization.

PHILCO...
in iÂe r (//ih

Air Force Adopts Standards

A new certifying standard, devel
oped by the Air Research and Devel
opment Command and the Weinschel 
Engineering Company, Kensington, 
Md., will provide improved accuracy 
in calibrating and adjusting Air Force 
electronic equipment. The standard 
contains a direct read-out precision 
power meter, and a voltage ratio cali
brator. The Air Force plans to install 
certifying standards at several depots, 
Electronic equipment manufacturers 
served by each of these depots will be 
required to bring their test equipment 
to the depot at intervals, to have it 
certified. In this manner, all test 
equipment can be uniformly cali
brated, and all production electronic 
equipment will be equally uniform.

CIRCLE NO. 8 ON READER-SERVICE CARD >

Philco Surface Barrier Transistors Help Give First U.S. Satellite I a
As the first U.S. Satellite flashes through Outer 
Space in its orbit around the Earth, tiny Philco 
Surface Barrier Transistors will be helping to oper
ate the complex scientific instruments it carries.

Project Vanguard, a major activity of the 
International Geophysical Year, is being under
taken for the purpose of gathering original data, 
vital to International Science as the first giant 
step in man’s eventual conquest of the Universe.

While the Earth Satellite is orbiting in its track
less path, data on temperatures, radiations, 
micro-meteors and other phenomena will be 
collected and transmitted back to Earth.

Because of their proven reliability, low current 
requirements, extremely light weight and minia
ture size, Philco Surface Barrier Transistors have 

helped solve the gigantic problems of reliability | 
and miniaturization in electronic operation ol I
these Satellite instruments.

Philco Surface Barrier transistors are liter 4 y I 
in the Vanguard of modern electronics . . . helping 1 
make possible the success of Project Vangu F

being assembled at U.S.Telemetering pre-modulator circuit cards
Research Laboratory, Washington, D.C.



Measurement of Metals in Solution

at 18,000 MPHa “Voice

Write, wire or telephone for complete information on all Philco transistors.

I'HILCO. LANSDALE TUBE COMPANY DIVISION

Philco SBT’s Still Operate After 
126-Mile Plunge To Earth In Early 

Satellite Flight Test!

Smashed metal housing in which 
Philco Surface Barrier Transistors 
fell 126 miles during early Satellite 
vehicle flight test.

Circuit cards carrying Philco SBT’s were recently sent 
aloft in a flight test at White Sands. The rocket attained 
an lititude of 126 miles . . . fell back to Earth (landing on 
a ranite boulder). Although the housing was badly 
sin hed ... all Philco SBT’s (except one . . . which was 
Ins* at point of sphere puncture) continued to operate 
w' original performance characteristics!

Close-up of actual circuit card, 
with plastic covering cut-away 
to show Philco SBT’s ... still intact 
and operable!

Mars Design Contest Repeated

To provide a showcase for projects 
which often do not appear before 
interested technical audiences, Mars 
Pencils sponsors this design contest.

One hundred dollars is paid to 
winners for the right to reproduce 
their designs in the Mars Outstanding 
Design Series. There are no strings 
attached, the designer is given full 
credit, and he retains all future rights 
to the project. The 1957 contest pro
vided cash awards to four winners, 
one of which was published in this 
department, p 15, July 19, 1957.

The subject of the entry can be on 
any topic which might have appeal 
to design minded readers, have a 
broad interest, and have an attractive 
presentation.

Interested parties should submit 
entries to J. S. Staedtler, Inc., Hacken
sack, N. J.
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A simple, electrolytic method of 
measuring the presence of minute 
quantities of metal in solutions, has 
been developed by chemists at the 
University of Wisconsin, Madison. 
This quantitive method of analysis 
can, for example measure the presence 
of one part of lead in five trillion parts 
of solution. The approach, titled 
“Anodic Stripping Voltammetry with 
Continuously Varying Potential Using 
the Hanging Mercury Drop Method,” 
can determine the metallic concentra
tion of any solution if the metallic 
composite can form an amalgam with 
mercury. A primary tool of this 
method is the unusual electrode, 
which is a tiny drop of mercury, about 
0.07 cm in radius, that hangs from a 
platinum wire.

With this electrode charged nega
tively, the metal ions in solution 
slowly electroplate onto the mercury 
drop. At the end of a suitable period 
of time, depending on the concentra
tion of metal in the solution, the volt
age charge on the drop of mercury is 
suddenly reversed. This abrupt 
change forces or “strips” the accumu
lated metal from the mercury. The 
concentration can be accurately meas
ured from a positive peak in the cur- 
rent-voltage curve.
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cuit matched at either end to external circuits.

QK520
AMPLITRON
operation (PULSED)

40 kV

35 amps
8Oo kw
1200 watts
55%
1225—1350MC
30 kW

PEAK POWER OUTPUT
AVERAGE POWER OUTPUT
EFFICIENCY
OPERATING BAND (± 1 db.
-IIIR MOWER input

WITH ANODE CURRENT

TYPICAL

INOUE VOL IAGE
ANODE CURREN>

Engineering Review

the Raytheon

^ulb Snatching Discouraged: This radioisotope-excited 
lamp provides marking illumination for periods of up to 
10 years or more, with no power or maintenance required.
Developed by the U.S. Radium Corp., Morristown, N.J., it 
measures 6 in. in length and has a luminous diameter of 
5 in. Its 1000 microlambert brightness makes it clearly 
visible at 500 yards. This recently modified unit has a 
single, highly-efficient port, and one color of emission per 
lamp is provided. By using different phosphors, these 
lamps emit in blue, green, yellow or orange-red regions.

Assuring Reliability In Miniaturization

X-rays coupled with photographic enlargement of 
the radiograph are proving to be an efficient tool in 
reliability engineering research on miniature elec
tronic components at Battelle Memorial Institute,
Columbus, Ohio.

Technologists there find that the technique, which 
is used as a preliminary check on the cause of com
ponent failure, yields useful information concerning 
failure in about 75 per cent of the cases. Compo- 
uents examined are in the neighborhood of 0.25 in.
long. The photographic enlargements are about 2.5 
in. long, a 10 diameter enlargement.

Among the electronic components suitable for in
spection by this method are diodes, transistors, ca
pacitors, silicon rectifiers, photo-diodes, and possibly 
some resistors. The radiographs will show types of 
failure as: burned out leads, displaced capacitor ele
ments, reworked leads, separations of many kinds.

— a new type of broadband.

high power

The Amplitron is a new type of tube developed bv

Raytheon, capable of power amplification at micro-

wave frequencies. Amplification is obtained over a

broad range of frequencies with no mechanical or

electrical adjustments required. This device is a

derivative of the magnetron and retains many of

its advantages—such as high operating efficiency,

construction simplicity, small size, light weight.

low operating voltage. Where efficiency counts in
high-power systems, the broadband Amplitron has

applications of major significance.

The Amplitron uses crossed electric and magnetic

fields, a reentrant beam produced by a magnetron-

type cathode, and a non-reentrant broadband cir

ELECTRONIC DESIGN • November 1, 19



ÁMPLITR ON
cross-field microwave amplifier

high efficiency

This amplifier has bandwidths of 10% with effi« 

ciencies of 50-70% over the entire band. Varia« 

tions in anode current or voltage have little effect 

upon the total phase shift. This results in very low 

phase pushing and excellent reproduction of the 

input spectrum despite slow pulse rise time and 

ripple. Because the device has low insertion loss, 

duplexing may be accomplished at the input rather 

than the output of the final rf amplifier.

The Amplitron is another example of Raytheon’s 

unequalled leadership in microwave tubes. A lim

ited quantity of preliminary literature will be 

available shortly: to be sure of a copy, write now.
rAYTHEOÌì
Excellence in Electronics

RAYTHEON MANUFACTURING COMPANY 
Microwave and Power Tube Operations, Section PT-25 

Waltham 54, Massachusetts

♦Raytheon Trademark

CIRCLE 9 ON READER-SERVICE CARD FOR MORE INFORMATION

EL TRONIC DESIGN • November 1. 1957

Battelle technologists K. E. Hassler, J. E. Dren
nan, and Hall Cary point out that in addition to be
ing a relatively inexpensive and rapid method of 
checking component failures, radiographic inspec
tion is nondestructive and can be conducted on com
ponents prior to load life testing and then correlated 
with failures occurring during such experimentation.

When devices as small and fragile as many of the 
miniature electronic parts must be opened for visual 
inspection after failure, the reliability engineer runs 
considerable risk of destroying in the opening 
process the very evidence he is seeking. By changing 
his experimental procedure to utilize radiography 
he can reduce this problem.

Potentially this technique can be used with any 
inspection operation in which the parts are small 
and inaccessible.

Merle Rhoten, who heads Battelle’s radiographic 
laboratory, describes the X-ray process as one that 
employs essentially standard procedures. But for 
best resolution, he says, one should use a small focal 
spot tube and a focal spot-to-object distance of at 
least 72 in. This tends to collimate the X-ray beam 
so that after passing through the object it will pro
duce as small a penumbral shadow as possible. In 
addition, he suggests the use of high contrast, fine 
grain film, since it is from this film that the enlarged 
photographic prints will be made. Through use of 
extremely fine grain, high contrast film, magnifica
tions of up to 50 diam have been obtained.

Shock at Mach 150

High velocity shock waves reach speeds of more 
than 1,(XX),000 mph as they flash along a specially 
designed shock tube at Lockheed Missiles, Sunny
vale, Calif. These velocities, well above Mach 150. 
produce temperatures above 100,000 C, and pro
vide valuable data on the flow of ionized gases. 
Studies in this field are expected to yield informa
tion on the properties of superheated gases which 
will be valuable in the investigation of hypersonic 
ballistic missiles. It is also expected that this data 
will be of value in equipment design for outer 
space travel. To produce the high velocity shock 
wave, a large high voltage charge is rapidly dis
charged from a bank of condensers at one end of 
the shock tube, creating a bubble of superheated 
gas. Expansion of the hot gas bubble produces a 
high velocity and an intensely luminous shock 
wave which flashes down the tube. The wave is 
boosted to the tremendous speeds and temperatures 
by external magnetic fields which interact with the 
high current discharge.

13



DM 15
ACTUAL

SIZE

rm — 11 IUehco
CAPACITORS 

do the job BETTER!

MIGHTY MICAS
Do the Work

Of GIANTS

Now, Stronger Than Ever. •. give 
up to 18 years of sure, rugged service!
Put through a series of rough tests, these tiny, tireless 
workhorses of the electronics industry came up with a 
record-smashing performance. El-Menco engineers found 
that El-Menco DM-15, smallest mica capacitor in the 
world, DM-20 and DM-30 Dur-Mica Capacitors beat all 
others for long life and tried reliability. Under 
accelerated conditions of 13^ times rated voltage at 
125° C ambient temperature, El-Menco Dur-Micas 
kept on going strong even after 12,000 hours . . . equal J 
to 18 years or more of service under normal J
operating conditions.

Engineering Review
Sea lanes Opened to U.S.

An electronic navigation aid that opens new ?ea 
lanes in the North Atlantic approaches to the U A., 
including the St. Lawrence seaway, and m kes 
existing lanes safer was officially placed in op ra
tion recently in Halifax, Nova Scotia. The system, 
called the Bendix-Decca navigator, is a low- 
frequency radio position-finding device that can be 
operated either automatically or manually for con
tinuous mapping of a ship’s course and heading. 
It is unaffected by weather conditions, jamming and 
other interference. The system consists of three 
Decca station chains. Each chain is made up of a 
master station and three slave stations. Two chains 
are located in Newfoundland, another in Nova 
Scotia. A fourth in the Quebec area is to be opened 
soon. The chains will cover an area of one million 
sq miles.

The stations of each chain transmit signals that 
form fixed reference lines, like meridians on a map. 
These electronic reference lines, which cross each 
other to form a grid pattern, always stay in a fixed 
position and therefore can be easily shown on a 
marine chart or map. Spaces between the lines are 
called lanes. Aboard ship, Decca receiving equip
ment picks up the signals and shows them on dials, 
called Decometers, that have numbers correspond
ing to those given each coordinate on the chart. The 
navigator reads the Decometers and can readily 
make a positional fix by referring to the correspond
ing numbers on the chart. There is also an auto
matic version of the system which operates a mov
ing pen over a roller-mounted chart. The pen shows 
the ship’s course and position as a continuous mov
ing line on the chart.
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ElUlenca

El-Menco Dur-Mica DM-15, DM-20, DM-30, 
DM-40 and DM-42 Capacitors outlive, out
perform, outshine . . .
Longer life . . . tremendous power . . . tiny size . . . 
terrific stability — silvered mica . . . perfect per
formance. Test them for yourself and see ...

DM-15 — tiniest mica capacitor in the world . . . ideal for 
extreme miniaturization ... up to 820 mmf at 300 VDCW 
... up to 400 mmf at 500 VDCW.

DM-20 — ideal for new miniatured designs and printed 
wiring circuits ... up to 7500 mmf at 100 VDCW ... up to 
6200 mmfat 300 VDCW... up to 4300 mmf at 500 VDCW.

DM20 ACTUAL 
SIZE

DM 15

With newly-designed crimped leads 
.. . Parallel leads simplify use in TV, 
electronic brains, miniature printed 
circuits, guided missiles, and count
less other applications. El-Menco 
Dur-Mica Capacitors meet all 
humidity, temperature and electronic 
requirements, including military specs.

THE ELECTRO MOTIVE MFG. CO., INC
Manufacturers of El-Menco Capacitors

WILLIMANTIC CONNECTICUT
V • molded mica • mica trimmer • dipped paper

• tubular paper • ceramic • silvered mica films • ceramic discs

Arco Electronics. Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada
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Electronic Traffic Control System

Mounting traffic volumes on outmoded highway 
and street systems, plus the need for rapid city 
evacuations in case of a natural disaster, such 
as flood, or an enemy attack, has led to a demand 
on the part of public officials for a low cost n ans 
of interconnected traffic signal control.

A system which answers this need has Ween ■ 
developed by Electronic Protection Inc., MeTose, I 
Park, Ill., (see Electronic Cop, June 15, 1 '57). I 
Called the El-Tec, the device consists of a cn- n 
trally located uhf radio transmitter, which nds ■ ■ 
microwave impulses to radio receivers install in ■
the intersection signal light boxes, and link< to ■
the signal changing mechanism. I

Operation of a control on the transmitter, a ■ 
the system to function as a normal or rush hit ■ 5 
traffic light regulator. A pushbutton control ill ■

ELECTRONIC DESIGN • November 1, I
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and hold stoplights green along evacuation 
ways in the event of a disaster situation. A 
button control on the dashboard transmitter of 
mergency vehicle can turn stoplights green 
; the route of police and emergency vehicles 
ng to a trouble spot. El-Tec is the only system 
far to obtain F.C.C. type approval.

first in Audiofirst in Video
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Seo chlight Sees Target

I los, the Navy’s new long range surface-to-air 
mis ¡Ie, will be guided to its target by super-radars 
t|(\ loped and produced by Sperry Gyroscope 
Company, Great Neck. New York. A major arma- 
mvnt lor the cruiser USS Galveston and others, the 
supersonic Talos missile will use radars that com- 
bim many automatic functions. Included in a long- 
sec r< t class of super-radars developed for the Navy, 
th< SPG-49 Talos and SPQ-5 Terrier missile guid- 
ance systems use antennas that resemble gigantic 
searchlights. The systems are reported to be provid
ing exceptionally high performance for tenacious, 
stable guidance of supersonic missiles, firing singly 
or in salvoes at individual or multiple targets.

The missile is capable of delivering a high explo
sive or nuclear warhead, as circumstances dictate, 
to am altitude from the lowest to the highest that 
airplanes now can Hy, and far beyond the range of 
human vision.

Powered by a ramjet engine, the supersonic Talos 
is the* second missile to (‘merge from the Bumble
bee guided-missile program sponsored by the Bu
reau of Ordnance under the direction of the Applied 
Physics Laboratory of the Johns Hopkins Univer
sity. Fhe first—Terrier, is in ser\ ice with the Fleet 
at this time.

and first in Instrumentation

The “Magnetophon” German Tape Recorder- 
first high fidelity recording machine, subse
quently improved and used to record and broad
cast Bing Crosby’s radio programs for over one 
year. The predecessor of all American Tape 
Recorders.

G&oGD<§@ara pioneered and perfected tape recording techniques 
for the radio and recording industry
...First Transcontinental Broadcast of a Musical Program

(Bing Crosby Show) from Magnetic Tape.. .May 1948 
G&omosffiiû pioneered the recording and reproduction of off-the- 
air television from magnetic tape
...First Demonstration of Video Tape Recording.. .Novem

ber, 1951
pioneered and perfected the tight-loop drive for 

instrumentation recording on magnetic tape
...First Tight-Loop Drive Recorder... August, 1952
And now— GflBraooo® has perfected wide-band magnetic tape 
systems which can be used for: Radar Recording • Wide-band 
Telemetering • Waveform analysis • Spectrum Monitoring 
and Closed Circuit Television Recording
Recording capability: from DC to 2.5 Megacycles

•ans

»een 
ose, 
57).
en- 
uds

in 
to

ws

Write for complete specifications

IINNESOTA MINING & 
IANUFACTURING COMPANY

2049 South Barrington Ave., Los Angeles 25, California 

80 Washington Street, Hempstead, New York
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* chlight” antenna of Talos missile guides intercep- 
: yond the range of human sight.
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HIGH SPE RELAYS
by Iron Fireman

NOTICE:
TWO SEALED CELLS

CONTACTS

COILS

A brand new design
Since this advertisement first appeared, 
continued testing to more rigid 
requirements have given the results 
shown in red.

This Iron Fireman high speed relay is a 
completely new design. It features improved 
performance and reliability.

The contacts are enclosed in a separate 
hermetically-sealed compartment within the 
outer case—which is also hermetically sealed. 
This double sealing in inert gas eliminates 
any possibility of contact contamination.

Not even volatile emanations from warm 
coils or wires can affect the contacts.

This is but one of the factors contributing 
to exceptional service life. Complete per
formance data available on request. Write 
to the address below for information on 
high speed or sensitive relays.

IRON FIREMAN
*

DIVISION

2836 S.E. NINTH AVENUE. PORTLAND 2, OREGON
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Phonograph Arm Prolongs Record Life

A phonograph arm which rests on a record as 
lightly as a sheet of tissue paper has been devel
oped to prolong the life of records indefinitely. Its 
tiny daimond stylus will stay in the microgroove of 
a modern, high-fidelity recording even when the 
turntable is tilted at an angle of 45 degrees or 
more. Precise balancing of the turntable no longer 
is required.

The slender, rugged tone arm, called the Studio 
Dynetic, is manufactured by Shure Brothers, Inc 
Evanston, Ill.

With the Studio Dynetic, it is estimated that 
records can be played hundreds of times without

Slender tone arm tracks with two grams pressure, and 
will operate at a 45 degree angle

any signs of wear. The tone arm also will play old, 
rare records without damaging them. The ai ns 
pressure is so light that the needle can be dragged 
across the record’s grooves while it is turning w i- 
out causing any audible or visible damage.

The needle life is also indefinitely prolong- i 
It is estimated that one diamond stylus will 1. st 
for many years of perfect use, long after a diamc J 
stylus in a conventional hi-fi tone arm would h 
required replacement.

Conventional needle loads of 6-8 grams prod 
pressures which exceed the elastic limit of - 
record material and cause the destruction of 
record grooves.

sta 
wi 
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le Studio Dynetic is designed for use with a 
st< dard turntable. It cannot be adapted for use 
wi a record changer, because of the higher track- 
int pressure required to operate the changer trip 
inc nanisms.

. though it has perfectly free lateral motion, 
th» one arm itself does not move vertically. Only 
th» iny head rides up and down on jeweled bear
ing making it possible to play even seriously 
waited records without distortion.

Since the human hand is not capable of handling 
one gram weights with precision, a stylus control 
button has been placed on top of the tone arm 
to facilitate placing the needle on the record.

The Studio Dynetic comes with a 0.7-mil stylus 
for long-playing records. This is smaller than the 
standard 1.0-mil stylus and provides better quality 
reproduction. A 78-rpm head also is available.

The pickup may be connected to any high fidel
ity preamplifier and is designed to operate into a 
load of 10,000 ohms or more.

The delicately balanced tone arm rides securely 
in the record grooves and will not jump even 
though there may be dancing or heavy walking 
close by.

Metal Flaws Detected With Electronic Probe

Equipment that examines steel, aluminum, and 
titanium for internal flaws has been placed in oper
ation at the Republic Aviation Corporation. Manu
factured by Sperry Products Co., Danbury, Connec
ticut, the unit employs electronic principles similar 
to the sonar detection system used in tracking and 
locating enemy submarines. The device sends out 
high-frequency pulse waves which penetrate the 
part and return to the transmitting source. Interpre
tation of the time lapse between transmission and 
return of the signal and the amplitude of the return 
echo wave as shown on a cathode-ray oscilloscope 
screen indicates the presence of defects, and the lo
cation and extent of any flaw.

Search unit positioning is operated electrically 
bom a master control console located at one corner 
(|f ‘he tank, providing the operator an unobstructed 
x h of the work. There is also a pendant control 
11,1 ' with five “plug-in” stations located around the 
’1 for on-the-spot inspection of defect signals.

re equipment also features an alarm system 
h signals the operator when a defect has been 

lc ed. This modern flaw detection and evaluation 
pment is capable of pulsed wave transmission 
equencies ranging from 200 kc to 25 me, and 

1 ed in the inspection of metal plate, tape skins, 
1 ngs and rolled and extruded bars and shapes.
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Simplify ordering and assure uniformly high quality of performance, with 

the advantage of Norden-Ketay’s nationwide field engineering service. The following 

6 pages describe modular units in Norden-Ketay’s family of control components. 

You may use the coupon below to request literature on any units.

Norden-Ketay

CONTROL COMPONENTS
SIMPLIFY AUTOMATIC

CONTROL SYSTEMS

Digital &

TITLENAME.

Check numbers of 
bulletins desired.

Norden-Ketay Corporation • Stamford, Connecticut

Amplifiers

Serva Motors

SALES OFFICES

Digital Convertors

□ 418 □ 423 COMPANY.

□ 372B □ 382 STREET.

CITY. STATE

□ Have a sales engineer call for an appointment.

Baltimore, Maryland 
Stamford, Connecticut 
Washington, D.C.

K Dayton, Ohio
Denver, Colorado
Chicago, Illinois
Gardena (Los Angeles), Cal.
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FUNCTIONAL SCHEMATIC OF NORDEN-KETAY 
DIGITAL COMPARATOR
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GENERAL SPECIFICATIONS
Weight: 10 lbs. Voltage req'd: —13, —11, 4-2 VDC; 115 
VAC. Input. 13 and 19 bits Output signal: 60 cps to 1000 cps.

DIGITAI 
COMPARATOR

UNIT®

DIGITAL POSITION _
FEED--ACK FROM ADC 0

UNITO
SERVO MOTOR

now cutting into the muscle of some prograi • 
Very marginal projects have little chance of s - 
vival. Even those that are nearing a solution 1 
still have that shaded element of doubt are susp

New design permits true digital con
trol with conventional servo motors 
and amplifiers

100% transistorized, printed circuit design elimi
nates tubes and relays, making possible a rugged 
package for sex ere environments, with great flexi
bility in range and configuration. By effectively 
bridging the gap between digital programming and 
analog control, the Digital Comparator opens up a 
wealth of possibilities for simplified solutions to 
difficult control problems.
Send coupon on page 134 for Bulletin #418 con
taining data on Digital Comparators. Norden-Ketay 
Corporation, Western Division, 13210 Crenshaw 
Boulevard, Gardena, California.

Norden-Ketay has packaged a new Digital Compa
rator that works with standard servo units to give 
serxo systems the stability and reliability of digital 
control techniques. Used xxith N-K 1 3-bit and 19- 
bit analog-digital converters, the Digital Compara
tor simplifies circuitry and provides absolute refer
ence bv eliminating pulse counting.
In operation, a binary feedback signal indicating 
position of the controlled dexke is fed to the com
parator by the ADC. This signal is compared with 
a parallel binary signal encoded from tape, cards, 
computer, or other command source. Lack of coinci
dence between the programmed and actual positions 
produces an error-modulated AC output. 1 his sig
nal indicates the magnitude and direction of the 
positional error and activates the servo motor to 
drixe the device to coincidence.

ANALOG-i. IGITAL CONVERTER
UNIT®

enough money to pay these debts, then Defense 
spending for the first half of 1958 should be more 
sharply curtailed. McElroy must live under a $38 
billion ceiling. And the Treasury Department cant 
borrow beyond a congressionally set $275 billion 
debt limit. A dilemma!

Today, the electronics industry is feeling ’ ¡e 
pinch, but not as badly as it did earlier in 
fiscal year. Granted, there is less overtime and nu e 
demands for efficiency and less waste. Howes r, 
the flow of DOD contracts has just about bt n 
resumed after a hiatus that started in July. The s1 H

Defense Girds for Battle of the Dollar

Of late there has been a smattering of good and 
bad news from the Department of Defense. Money 
problems continue to plague the policy planners 
necessitating further reductions in program and 
procurement. On the other hand, past R & D 
efforts have made a test ballistic missile fly thou
sands of miles. A new radar capable of detecting 
targets 3000 miles distant will be operational soon 
and the possibility of an antimissile missile grows 
day by day.

Former Secretary of Defense Charles E. Wilson 
had set the tenor of the Defense program. “It is 
far better to buy equipment than to pay people.” 
So the people have to go. The armed services are 
to be reduced by about 200,000 within this fiscal 
year. That number may be raised early in 1958 if 
the tide of spending does not change. This nearly 
right percent reduction in manpower will have 
serious effects elsewhere in the DOD. Fewer ships 
can be sailed. A smaller number of air wings can 
be maintained. The Army will have fewer divisions 
to man. Thus, the equipment normally used in 
these ships and planes and the usual support of 
the troops in the field will follow the same pat
tern of reduction. Whether the current scheme of 
stretchouts and cancellations will prove effective 
can be proved only on a month-to-month basis. So 
far, the program has been a dismal failure. Cuts 
that went into effect as of July 1 are still not 
reflected in current spending. In fact, August ex
penditures were at a rate of about $42 billion a 
year. If this trend should continue, Defense will

DIGITAL

DIFFERENCE



DIAGRAM OF BASIC ANALOG DIGITAL CONTROL SYSTEM
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a more critical inspection pro

DOD Releases New Reliability Report

\i sOO-page document reviewing all conceivable 
aspe< ts of reliability is now in the hands of officials 
.it tl Department of Defense and is available to 
industry from the Government Printing Office. It

15 months of activity by the nine

ihject to curtailment. Originality, efficiency, 
nsiveness, and speed will be in demand more 
ver before.

unitO
SERVO MOTOR

Servo amplifiers are available to drive the complete 
line of Norden-Ketay servo motors, varying from 
size 8 (1.75 watts, control phase) to size 23 (16 
watts, control phase). High gain, low response time, 
and compact size arc outstanding characteristics, re
sulting from the unique design features introduced 
by Norden-Ketay.
The standard selection includes amplifiers of elec
tronic, magnetic, and transistor types. Transistorized 
resolver amplifiers, combined with N-K precision 
resolvers, can achieve overall system accuracy better

task groups of the Advisory Group on 
>1 Electronic Equipment. AGREE was

tion: In the Sept. 1 issue we mistakenly re- 
to the DOD report on reliability as being 
ges long. As finally printed, the report—en- 
Reliability of Military Electronic Equipment” 

’ educed to 377 pages.

Wide choice of Norden-Ketay ampli
fiers permits exact matching of units 
with servo motors

analog-digital converter

unit©

To broaden the system designer’s field of opera
tion, modifications of standard units are available 
to provide satisfactory operation over a wide range 
of ambient temperatures (— 55°C to -pi25°C), 
and under adverse environmental conditions.
Where standard units do not meet your particular 
requirements, Norden-Ketay welcomes requests for 
the design of special amplifiers.
For Bulletin #382 with full information on ampli
fiers, send coupon on page 134. Norden-Ketay 
Corporation, Precision Components Division, 
Commack, Long Island, N.Y.

mendations contained in the full report. One strain 
runs throughout the document. Many of the recom
mendations are contained in rules and regulations 
dreads in force. Except, that few engineers in in- 
dustr\ or the Government know precisely where 
they are referenced; or for that matter, that they 
' \ist Therefore, one of the results of this study may 
be a consolidation of several advisory groups and 
watchdog agencies in the Department of Defense.

In this way, some gain toward implementing the 
main rules and regulations could be achieved. It 
has been suggested that such a consolidation could 
be possible by joining the programs of AGREE, the 
\dvisory Group on Electronic Component Parts, 
and \SESA. In effect, the Directorate of Electronics 
would have its own Bureau of Standards for com- 
ponent parts. It would be responsible, for example, 
h>r establishing new specifications before a compo- 
nent part gets into use. It would serve as a judiciary 
board having the prestige and authority to enforce 
die st tndards and specifications it develops.
\ matter what form it »may take, it can be safely 

lv' e cd that DOD’s report on reliability is prob- 
‘bh one of the most important documents to come 
11( the Pentagon in recent vears.

under the Director of Electronics, James Bridges. 
Tin nine task groups looked at reliability from a 

lumber of vantage points: practicality, statistics, 
packaging, storage, procurement, definitions, con
trols. regulations and directives. Tables have been 
developed outlining acceptability figures for re
liability . Engineering failure analysis has been 
recommended as mandatory procedure for all test 
tailures. Also, the groups suggested action toward 
ichieving reliability of component parts and tubes 
should l>e gradual. It should begin with temporary 
measures to maintain the present degree of inherent
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Variations can ba specified in tachometer 
dimensions, voltaces, frequency, shafts 
and lubrication for extreme temperatures

Tachometers present the designer 
with a new range of possibilities 
for control systems

Norden-Ketay offers tachometers designed for accu
rate computations and for use in velocity servo sys
tems and stabilizing systems. Units are pre-aged to 
insure lifetime stable operating characteristics.
Norden-Ketay’s integrating tachometers assure ex
tremely accurate computations over a wide range of 
ambient temperatures.
The voltage output is pre-trimmed to ±0.2%, sav
ing the systems engineer considerable time and 
money when installing a tachometer into a new sys
tem or replacing tachometers.
Linearity of ±0.12% of the voltage output at 3600 
RPM from 0 to 4000 RPM. Temperature compen
sation holds output gradient to ±0.3% from —55° 
to -|-80oC. This compensation is done with a pas-

CIRCLE 17 ON READER-SERVICE CARD FOR MORE INFORMATION

20

UNIT©
AMPLIFIER

POSITION 
CONTROL

i---------------------------- -
ANALOG-DIGITAL CONVERTER

UNIT©
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0 
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sive network which increases reliability, eliminates 
radio noise and phase shift problems that occur with 
a thermostat-controlled heater unit. Extremely high 
ratio of signal to in-phase fundamental null voltage 
of over 800 to 1. For extremely precise integration, 
a magnetic amplifier-controlled heater holds output 
gradient to ±0.02% over a temperature range of 
—55° to %80°C.
For damping tachometer purposes Norden-Ketay 
has improved the basic Mark 12 and Mark 16 types 
by providing internal features that insure greater 
reliability, stability, and lower null voltages.
Send coupon on page 134 for Bulletin #423 con
taining data on wide selection of Tachometers. 
Norden-Ketay Corporation, Precision Components 
Division, Commack, Long Island, N.Y.

œ

Nov. 11: Regional Technical Conference on Plastics 
for Airborne Electronics

The Ambassador Hotel, Los Angeles, Calif. Spon
sored by the Southern California Section of the 
Society ot Plastics Engineers. Among the topics to 
be discussed are the electrical, chemical, and me
chanical properties of various plastics. Silicones, 
encapsulations, and polyurethanes in electronic 
systems will also be covered. Address inquiries to 
Jack G. Fuller, Hercules Powder Co., 3460 Wilshire 
Blvd., Los Angeles 5, Calif.

0 
u

Nov. 11-13: Radio Fall Meeting

King Edward Hotel, Toronto, Canada, Sponsored 
by the Electronic Industries Association (formerly 
RETMA). There will be sessions on international 
standardization, reliability in receivers, all aspects 
of radio and television, and the design, develop
ment, and application of electronic devices such as 
transistors, vacuum tubes, and cathode ray tubes 
For more information write to J. A. Caffiaux, ETA 
11 W. 42nd St., New York 36, N.Y.

Nov. 

ing

Mecl 
the 1
DRE.

0 
Ü

Nov. 11 >13: Third Annual Instrumentation 
Conference

Biltmore Hotel, Atlanta, Ga. The theme of this con 
ference will be “Instrumentation for Data Handling” 
with special symposiums on electronic instrumenta 
tion as applied to medicine and the sales and pur
chasing aspects of electronic instrumentation. Pa
pers should be submitted to Lamar Whittle, Fed
eral Telecommunications Lab., 1389 Peachtree St., 
N. E., Atlanta, Ga. For more information write B. J. 
Dasher, School of Electrical Engineering, Georgia 
Institute of Technology, Atlanta, Ga.

Nov. 13-14: Mid-America Electronics Convention

Municipal Auditorium and Hotel Muehlebach, Kan
sas City, Mo. Sponsored by the Kansas City Se* ’ion 
of the IRE. There will be exhibits and twelve t ch- 
nical sessions. Approximately thirty papers vili 
deal with medical electronics, airborne electr ics 

jects. Persons who want to submit papers sh 
contact the Technical Papers Chairman, MAEC 
5109 Cherry St., Kansas City 10, Mo. The dea 
for submissions is Aug. 15. For more inform 
write Richard L. Clarke, 425 Volker Blvd., Ka 
City 10, Mo.
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Nov 13-15: Eighth National Conference 
on $ andards

st. I ancis Hotel, San Francisco, Calif. Sponsored 
bv t American Standards Association. Emphasis 
will on standards as a key to progress and profits. 
Scssi ns will cover radiation exposure, electronics, 
indu rial preparedness, motion pictures and tele
visin' purchasing, company’ standards, technical 
conn unications, government standards and safety. 
For iore information, write to D. E. Denton, ASA 
70 E. 45th St., New York 17, X.Y.

Nov. 13-15: First Annual Industrial Audio-Visual 
Exhibition

Trade Show Building, New York City. The exhibit 
will feature current audio-visual equipment and 
techniques for conducting training sessions, sales 
meetings, visual presentations, and advertising pro
motions. For information write Exhibitions, Inc., 17 
F 15th St.. New York 17, X.Y.

Nov. 15-16: New England Radio-Electronics Meet
ing

Mechanics Hall, Boston, Mass. Jointly sponsored by 
the Boston and Connecticut Valley Sections of the 
IRE. rhe meeting will include exhibits. Write Donn 
S. Randall, Larcom Randall Advertising, Inc.. 51 
Melcher St.. Boston 10. Mass., for more information.

Nov. 18-21: Conference on Magnetism and Mag
net Materials

Hotel Sheraton-Park. Washington, D.C. Sponsored 
by the Magnetics Subcommittee of the Basic Sci
ence Committee of the AIEE. For further details 
write L. R. Maxwell, U. S. Xaval Ordnance Lab., 
Silver Spring, Md.
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High torque-to-inertia ratios of 
Norden-Ketay servo motors give 
fast, precise response

an
ion 
ch- 
vill 
■ics 
ec- 
ib- 
dd 
•N. 
ne 
on 
>as

Nov. 19-21: Symposium on Electromagnetic 
Interference

Fort Monmouth, N.J. Sponsored by the U. S. Army 
Signal Engineering Labs. The purpose of the sym
posium is to smoke out those technical factors, theo
retical and practical, which limit the efficient use of 
the electromagnetic spectrum and to invite discus
sion of means to attain more efficient usage of the 
spectrum to satisfy future electronic density needs. 
Both lassified and unclassified papers will be read. 
Principal subject areas to be covered are systems 
aPpr< ich, electromagnetic wave propagation, an- 
tenn , transmitters, and receivers. Address requests 
for ii ormation to Commanding General, U. S. Army 
Sign Engineering Labs., Ft. Monmouth, N.J., 
Attn SIGFM/EL-DPS (Symposium).

The ability to correct error rapidly and precisely 
in minute increments recommends Norden-Ketay 
servos for control systems where a combination of 
high torque and reliability are important. High ac
celeration, smooth performance at near-stall condi
tions, and operation at low control voltages assure 
fast, dynamic servo response.
A complete range of sizes and types enables the de
signer to fill his requirements in size, characteristics, 
and special construction features with standard 
Norden-Ketay units. Diameters of .750" (size 8) 
to 2.250" (size 23) are available. Standard 400 
cycle motors have stall torques varying from 0.25 to 
7.0 inch-ounces, while 60 cycle units are rated from 
1.45 to 7.0 inch-ounces.
Special design features in standard models provide 

a variety of shaft extensions and control voltages. 
Control phases can be driven directly from vacuum 
tube plates or from transistors. Units can be sup
plied with low input power requirements for the 
control phase, to control the performance of a rela
tively large motor.
Norden-Ketay servos can be combined with gear 
trains or tachometers to produce geared servomotors 
or geared servomotor-tachometer generators.
The availability of these design variations in a com
plete size range of standard motors simplifies system 
design, reduces component costs, and speeds delivery. 
Send coupon on page 134 for Bulletin #485 con
taining data on Servo Motors. Norden-Ketay Corpo
ration, Precision Components Division, Commack, 
Long Island, N.Y.

KETAT
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Unambiguous, natural binary encoders,
designed as airborne, multi-turn, digital servo
components. 128 counts per turn;
total ranges to 524,288 counts.

Unambiguous 8-4-2-1 binary-decimal encoders.
100 counts per turn; total counts of 2, 3, 4
decimal digits.

Unambiguous, natural binary encoder with
capacitance sensing of low-order digits. 211
counts per turn; 2’* total counts, for guidance
and control, antenna position digitalizing.

AMPLIFIER

^CHÜMETLP

Ü
external circuitry otherwise required for unam
biguous readout.

4, D.(

the Human Factors Society of America. There wi

synthesis. and human factors informât ionterns
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UNIT©

UNIT©

Unique dual-brush logic increases
system versatility and simplifies

Encoding of brush selection logic on the binary disc 
in the Norden-Ketay Analog Digital Converter 
(ADC) simplifies control systems by eliminating

The simultaneous a\ ailability of both digit and 
complement allows two-directional operation with 
increasing count in both directions, simplifies sub
traction and error-checking circuitry, and permits 
direct push-pull drive of bi-stablc output networks.
The large digital capacity of the Converter provides 
sufficient digital increments to locate position and 
measure error with virtually any desired degree of 
precision up to one part in 524,288. This extreme 
precision is achieved without sacrifice of stability (as 
in the case of conventional analog systems) because 
of the positive on-off operation of the digital cir
cuits, which are not subject to drift or noise-induced 
errors. The position indication is unique for every 
point. No errors can occur due to lost pulses, supply

UNIT©

voltage transients, or even a power failure during 
which time the encoder position is changed.

These ADC units meet military specifications. Cyclic 
binary encoders and other encoding devices for spe
cial applications can be ordered for particular re
quirements. Send coupon on page 134 for Bulletin 
372B containing data on Norden-ketay Analog 
Digital Converters. Norden-Ketay Corporation, 
Instrument & Systems Division, Milford, Conn.

CIRCLE 19 ON READER-SERVICE CARD FOR MORE INFORMATION

Dec. 1-6: Annual Meeting of The American Socie
of Mechanical Engineers

Statler and McAlpin Hotels, Neyy York Citv. \\ 
aircraft, solar power. metal processing.
energy, safety, ('ducation and plastics are some 
the topics to be coy ered. For more information wri
L. S. Dennegar, 1 he American Society of Meih 
cal Engineers. 29 W. 39th St., Neyy York IS. \A

Dec. 3-4: Joint Symposium on Human Factors
Systems Engineering

Penn-Sherwood Hotel. Philadelphia, Pa. Sponsors 
bv the Philadelphia Sections of the IRE and th
Professional Croup on Military Electronics and b 

quir 
men 
equi 
taina 
Cinc
inni 

York

ity ii 
incoi 
zatio 
techi 
infor 
itv.

be sessions devoted to engineering approaches t 
sy stems synthesis, human factors approaches to sys

Then' yy ill also be a panel of engineers and huma 
factors experts. Requests for information should !
addressed to Conrad Fowler, .American Electron
Labs.. 121 N. 7th St., Philadelphia. Pa

Dec. 4-5: 1957 National Conference of the IRE Pro-

z 
0

fessional Group on Vehicular Communications

Hotel Statler, Washington, D.C. The central thenit 
for the conference is “Meeting the Demands h
Vehicular Communications?”. For details write t
R. E. Tall. 1210 National Press Bldg.. Washimitoi

Dec. 9-13: Seventh Eastern Joint Computer on-

Sheraton-Park Hotel, Washington, D.C. Spoi »red 
by the IRE, Association for Computing Mad aery

Computers with Deadlines to
xviii be the central theme. Papers will be pre 
on record keeping materials handling, traffic, 
line data reduction, communication, flight s' 
tion, and other computer deadline areas. For d 
write to Malcolm B. Catlin, Council for Eco 
and Industry Research, Inc., Arlington 2, \ a.

ELECTRONIC DESIGN • November



DIAGRAM OF BASIC ANALOG DIGITAL CONTROL SYSTEM
PROGRAMMING

MECHANISM

nicleJ
»me J
i wrin

ors n

isore 
id th

lies ti 
to s\J 
latioil 
minan

•troiiii

E Pro

ís 

them! 

Is fon 

ite ta 

ngtoq

Con-i

r ired 
i nery 
1 eet” 

■ited 
ad- 

ula- 
.ik 
mie

Dec 18-19: EIA Conference on Maintainability of 
glee onic Equipment

Unh 
Cali 
quir 
men 
equi 
taina

rsity of Southern California, Los Angeles, 
Sessions will cover military concepts and re- 
nents for maintainability, ground environ- 
equipment, missile maintainability, airborne 
ment maintainability, and road blocks to main- 
>ility. For additional information contact En-

(Tine ing Office, Electronic Industries Association 
Joni erly RETMA), Rm. 650. 11 W. 42nd St., New 
York >6. N.Y.

Jan. 6-8: Fourth National Symposium on Reliability 
and Quality Control

Ibitd Statler. Washington, D.C. Sponsored by the 
IhF \SQC and AIEE. Covering fields of reliabil- 
it\ m the electronic industries, the symposium will 
encompass the following topics: reliability organi
zation and management; theory and mathematical 
techniques; application of these techniques; design 
information; and education and training for reliabil
ity, For detailed information, contact Richard M. 
[acobs. RC A Bldg. 108-2. Moorestown. N.J.

Jan. 22-24: EIA 1958 Conference on Automation

\rizona State College Auditorium, Tempe, Ariz. 
Sessions will consider the place of automation in 
flic electronic industries, the application of com
puters to control of machinery outside the elec- 
tronk industries, and the economic, educational, 
and social aspects of automation. Write to the Engi
neering Office. Electronic Industries Association 
formerly RETMA), Rm. 650. 11 W. 42nd St., New 
lork 16. N.Y. for full details.

Jan 28-31 : Fourteenth Annual National Technical 
Conference of the Society of Plastics Engineers

Sher,। Ion-Cadillac Hotel, Detroit, Mich. The theme 
"* tl conference will be. “Progress Through Plas
tics I ngineering.” Its sessions will deal with radia
tion nd plastics, epoxy resins and embedment.

on, injection molding, education, packaging, 
piasti
meth 
foan
sean 
hard 
116-

tooling, mold design, new materials, test 
Ls, reinforced plastics, color and finishing, 
compression molding, sheet forming, and re- 
For further details write to Lewis A. Bern- 

Society of Plastics Engineers, Inc., Suite 
34 E. Putnam Ave., Greenwich, Conn.
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Typical chart of 
a gear profile 
recorded on the 
Kodak Conjugage 
provides visual 
check of precision 
for every 
Norden-Ketay gear.

Precision gear trains maintain high 
accuracy of servo systems to exact 
performance requirements

To maintain the high level of accuracy developed by 
Norden-Ketay components in control systems, the 
Florida Gear Division produces a full range of Gear 
Trains to precision tolerances.
With skills and facilities capable of cutting, shaving, 
and grinding gears from 3 to 200 D.P., to meet the 
exacting requirements of military specifications, 
Norden-Ketay has the precise answer to every gear
ing problem.
Extensive experience in gear engineering design for 
major military projects is an important asset of the

Florida Gear Division in tailoring gear assemblies 
to the particular demands of high performance 
systems.

Application engineers are on call to go over your 
gearing requirement with a view toward obtaining 
the desired results with the simplest and most effi
cient gear combination.

Write to: Norden-Ketay Corporation, Florida Gear 
Division, Miami, Florida, or send coupon on page 
134 for Capabilities and Facilities Bulletin #431-

CIRCLE 20 ON READER-SERVICE CARD FOR MORE INFORMATION
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Low Plate Voltage Tube Circuit Design
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CONTROL GRID VOLTS

THE INTRODUCTION of a series of tubes op
erating with a 12 v plate potential is a signifi

cant recent development in vacuum tube design. 
These tubes offer the possibility of obtaining consid
erable circuit simplification—particularly in regard to 
power supply problems where a source of 12 v de 
or higher is required. Such applications include mo
bile equipment such as used in military and com
mercial vehicles, automobiles and pleasure craft, 
and other applications involving low-voltage driv
ing, switching and control functions. Conventional 
techniques are used in the design of circuits using 
these tubes. Often a circuit may use both low- 
voltage tubes and transistors, and the tubes may be 
used to drive a transistor output stage to deliver 
several watts of power to the load.

The 12 v tubes were initially designed for use in 
automobile radio receivers, where they permit the 
complete elimination of the vibrator power supply. 
This represents a substantial gain in reliability.

Experience has shown that conventional tubes 
cannot be used with low plate voltages with any 
degree of reliability. New approaches in design and 
construction were required to make tubes for low 
plate voltage operation whose characteristics ap
proach those of conventional tubes operating at 
much higher plate voltages. In these new tubes, al
though the plate supply voltage has been reduced 
by as much as 95 per cent, the transconductance is 
at a reasonable value and the gm/uA—the efficiency 
of the tube—is five times as great as in conven
tional tubes.

Tube Design Problems
The primary difficulty in making tubes operate at 

plate voltages as low as 12 v is in maintaining 
adequate plate current and gain in the tube. Much 
closer interelectrode spacings than in conventional 
tubes, altering the electrode geometry to take ad
vantage of contact-potential bias, and special proc
essing techniques, solved this trouble.

Another problem encountered with these tubes is 
the wide variation in supply voltages over which 
they must operate satisfactorily. In an automobile 
radio receiver, for example, the supply voltage ob
tained from the battery-generator may vary be
tween 10 and 16 v, a ± 23 per cent variation. This 
voltage variation simultaneously affects the screen, 
plate and heater voltages, since they all obtain their
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curves for a typical rf pentode, 
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Fig. 2. Plate characteristics and grid transfer 
characteristics of the 12K5 space-charge-grid tube.
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p< ver directly from the primary supply. At low 
v< tages it is difficult to maintain adequate plate 
ci rent and transconductance to prevent excessive 
]o of gain. At high line voltages, the main prob- 
lei s are sublimation of the cathode material, grid 
ci। ssion, and heater burn-out.

ligh line voltage operation problems are mini
mi ed by selection and control of the cathode mate
ria choice of a proper cathode temperature, and 
pr« per grid construction. Sublimation of cathode 
m.! erial is avoided by the use of low-sublimation 
all w cathodes with controlled amounts of trace 
impurities. Heaters are operated at a compromise 
power input which is low enough to reduce the op
erating temperature of the cathode to a point where 
negligible sublimation is encountered yet suffi
ciently high to insure adequate performance at low 
line conditions. Grid emission is controlled by 
proper choice of grid material and construction, as 
well as by cathode operating temperature. In tubes 
which require high cathode temperatures, high- 
conductivity side-rod material or wide grid con
nectors are used to lower the grid temperature.

Obtaining high plate resistance at low anode po
tentials has been a major probkun in the design of 
the low-voltage tubes. The plate1 resistance is con
siderably influenced by secondary emission of elec
trons from the plate to the screen grid. Special 
materials and processing of the tube during its 
manufacture are required to reduce secondary emis
sion. Because of the low voltages, there is very little 
plate or screen dissipation. It is therefore possible 

ar

Comparison of the characteristics of low voltage type 12CX6 
and conventional type 12BD6 rf amplifier pentodes.

Table 1.

Tube 
Type

U 
(ma)

Ic2 
(ma)

G 
(/j, mhos) (ohms)

G„/Ib 
(p mhos/ma) Test Conditions

12CX6 3.0 1.4 3100 40K 1033 E, = Ebb = Ee2 = 12.6v 
£.,=0; RG, = 2.2 Meg

12BD6 9.0 3.0 2000 700K 222 Ef —12.6 v; Ebb = 250 v 
Ec2—100 v;Ed=3.5 V

(Noter Rgi » 2.2 Meg; Eci “ 0 volts; Ef3 =0 volts)

Supply volts
Ef ~ Ebb = Ec2

rb (ma) Gm (/¿mhos)
Gain (antenna to mixer grid)

600 kc 1 me 1.4 me

12.6 2.6 2468 1822 393 190

10X> 1.5 1980 1930 350 148

Deviation -42% -20% -11% -22%

x
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1
UJ Table 2. Comparison of the characteristics and performance of 

rf amplifier pentode for normal and low line voltages.

to use surfaces which are too fragile for higher 
voltage operation, but which will give operational 
stability and long life at low voltages. Special mate
rials and aging—such as carbonized nickel upon 
which there is probably a layer of cathode material 
—provide a composite surface which reduces the 
secondary emission of electrons. The effect of this 
composite surface is to some extent analogous to the 
coating of an optical prism or lens to reduce the 
reflection of light from the surface.

Almost all low-voltage tubes require grid-leak or 
contact-potential bias. This is obtained by using a 
grid resistor of the order of 2 to 15 megohms be
tween grid and ground. This necessitates close con
trol of grid current, since changes in line voltage will 
cause changes in grid current and bias. A typical 
set of grid current curves for 10, 12.6 and 16 v sup
plies is shown in Fig. 1. Assuming a grid resistor of 
2.2 megohms, it can be seen from these curves that 
as the voltage increases, the grid bias shifts from 
—0.95 v to —0.7 v, due to an increase in plate cur
rent, screen current, and cathode operating temper
ature. with a corresponding decrease in grid-current 
—which is probably due to the presence of positive
ion currents to the grid or by grid emission. Because 
of this shift toward low bias and higher current 
drain, the tube transfer characteristics must be lin
ear near zero bias to minimize distortion.

Where transistors are used in the output stages 
to furnish output powers in the order of watts, suf
ficient power at a plate voltage of 12 v must be 
developed to drive the transistor to full output. The 

required driving power may be 50 mw or more. A\ 
radical departure from conventional tube design« 
was innovated to solve this problem. The principle 
of the space-charge grid is used in 12 v power tet
rodes to increase effectively the cathode area. This- 
results in low output impedance and high transcon
ductance.

The internal construction of the 12K5 tube which 
uses this space-charge grid principle is as fol
lows: a first grid is placed adjacent to the cathode 
with a positive accelerating potential applied to it, 
and the control grid is located between this acceler
ating grid and the plate. The electrons from the 
cathode are accelerated hy the first grid, and are 
believed to be grouped into thin sheaths in which 
the space-charge density is low. Since the factor 
which limits current in tubes is the repulsion be
tween electrons where the space-charge density is 
high, this grouping of electrons into layers of low 
charge density helps to achieve high space cur
rents. Eight or 10 ma plate current can be obtained 
in the 12K5 with only 2 v plate potential.

Circuit Design

Although 12 v tubes permit the use of conven
tional vacuum-tube circuits in equipment design, 
the differences in design of the tubes introduce cer
tain problems in connection with their uses. These 
are
• obtaining sufficient gain and matching into the 
load, since gm and rp are not quite the same as in 
conventional tubes;
■ stability of gain, since in many applications the 
power supply can vary from 10 to 16 v;
■ providing age in radio receivers, since the normal 
age potential has a magnitude comparable to the 
anode potential of the i-f amplifier;
■ the input resistance of the tube cannot be as high 
as in conventional tubes, because of grid current 
which is used for self-bias. This presents difficulties 
in applications that require high input impedances.

The use of extremely close interelectrode spac
ings to obtain sufficient gain results in low plate re
sistance and high grid to plate capacity, but from 
the data in Table 1 it can be seen that the transcon
ductance is at a reasonable value compared with 
conventional tube types, and that the ratio gm/ua 
is better. With the tube data given in the table, rf 
voltage gains of 1822, 393 and 190 (from antenna 
to mixer grid, including gain due to impedance 
step-up) have been achieved at 600 kc., 1 me and 
1.5 me respectively.

Maintaining stability of gain becomes an impor
tant problem particularly at low line voltages, 
where it is necessary to maintain adequate plate 
current and transconductance to prevent excessive 
loss in voltage gain of the stage. A comparison of 
the characteristics and performance at 12.6 and 10 v 
for a typical tube is shown in Table 2. With con-
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Table 3 Characteristics of presently available 12 volt tubes

Table 3 may be obtained as follows: CBS Hytron, all 
12AL8; General Electric, 12AD6, 12AF6, 12BL6, 12F8, 12K5*

Function
Tubo 

Typo
Hooter

Voltage
Plate 

Voltage

Grid 

No. 1 

Voltage

Grid 

No. 2 

Voltage

Grid 

No. 3 

Voltage

Plate 
Current

Grid 

No. 1 

Current

Grid 

No. 2 

Current

9m 
(/¿mhos)

Rp 
(ohms)

Power 

Output
Remarks

RF
Pentodes

12AC6 
12AF6 
12BL6 
12CX6 
12DE8(f) 
12DK8(f)

12.6 v
12.6 v
12.6 v
12.6 v
12.6 v
12.6 v

12.6 v
12.6 v
12.6 v
12.6 v
12.6 v
12.6 v

0 v (a) 
0 v (a) 
0 v (a) 
0 v (a) 
0 v (a) 
0 v (a)

12.6 v
12.6 v
12.6 v
12.6 v
12.6 v
12.6 v

cathode 
cathode 
cathode 
cathode 
cathode 
cathode

.60 ma 
1.0 ma 
1.35 ma
3.0 ma 
1.3 ma 
3.0 ma

— 200 /xa 
0.5 ma 
0.5 ma 
1.4 ma 
0.5 ma 
1.4 ma

750 
1350 
1350 
3100 
1500 
3100

—
500 K
300 K
500 K

40 K
300 K

40 K

—

Remote cutoff pentode 
Sharp cutoff pentode 
Sharp cutoff pentode 
Sharp cutoff pentode 
Single diode—remote cutoff pentode 
High perveance diode—sharp cutoff 

pentode
Converter 12AD6 12.6 v 12.6 v 1.1 v rms 12.6 v 0 .45 ma 50 /xa 1.5 ma 260 (b) — 1 Meg — Pentagrid converter

l-F Amplifier 12CN5 12.6 v 12.6 v 0 v (a) 12.6 v cathode 
(internally)

4.5 ma — 3.5 ma 3800 — 40 K — Sharp cutoff pentode

Audio 
Briver

12J8(e) 
12K5

12.6 v
12.6 v

12.6 v
12.6 v

0 v (a) 
12.6 v

12.6 v
-2.0 v —

1 4 ma 
8 ma 35 ma

3.0 ma 5400
7000(c) —

4 K
0.8 K

20 mw
40 mw

Double diode—power tetrode 
Space-charge grid power tetrode

Audio
Amplifier

12AE6(d) 
12AJ6(d) 
12EL6(d) 
12F8

12.6 v
12.6 v
12.6 v
12.6 v

12.6 v
12.6 v
12.6 v
12.6 v

0 v (a) 
0 v

0 v 12.6 v cathode

.75 ma

.75 ma

1.0 ma

—

0.38 ma

1000
1200

1000

15
55

15 K
45 K

330 K
330 K

—— Double diode detector—medium u triodt 
Double diode detector—high ¡j. triode 
Double diode detector—high y triode 
Double diode detector—remote cutoff 

pentode

Miscellaneous
12AL8

1207(g)

12.6v

12.6 v

12.6 v

12.6 v

0 v (a,d) 
12.6 v 
0 v

0 v (a,e)
— .25 ma(d)

.25 ma(e)
1.0 ma

50 rna(e)
—

550(d) 
8000(c,e) 

1600

15

20

27 K(d)
1.0 K(e) 
12.5 K

20 mw(e)
Medium /x triode—space charge 
Grid tetrode
Medium /x double triode

Grid *2 to plate

—. except 12AC6, 12DE8, 12DK8,

12AF6: 12BL68?2Ks"liXse,,t. ^X6.'12'3*8' ^NS, 12J8. G.E. plans to relwsf Improved version. 
2DK7and l2EMfiK5h«fh qeptember. Developed but not publicly announced at this writing are Raytheon’s 
riZV/u ? 12EM6, both 9-pin combined detector-transistor drivers, one- and two-diode sections respectively 
No^he u°Se aUt° radi° schematic' Circuit shown is Motorola’s Mode? BKA6T.
mote xne use ot the 12K5 transistor driver.

Schematic circuit diagram of a typical hybrid
automobile radio receiver Motorola Model BKA6T
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vc ional higher voltage tubes, the maximum allow - 
ah reduction in gm when tested with only the 
h< er voltage reduced is about 40 per cent. In the 
ca- of the tube illustrated, the gain at 600 kc with 
a 1) v supply is actually higher than at 12.6 v, due 
to he increased plate resistance at 10 v, which 
pr< ides a better match for the load.

1 oviding age in 12 v tubes is troublesome since 
th< age voltage is about the same as the anode po- 
tential of the i-f amplifier. In a typical radio re
ceiver, a signal strength of 0.1 v will result in an 
age voltage of —6 v. When this voltage is applied 
to the grid of the rf amplifier stage, the incoming 
signal is fed directly to the grid of the converter 
stage by means of the interelectrode capacity of the 
tube, and can be sufficient to overload the con- 
verter. This can be avoided by applying the age 
voltage to the suppressor grid as well as to the 
control grid.

\t the present time, the major application of the 
12-volt tubes is in the manufacture of radio receivers 
lor automobiles with 12-volt ignition systems. A con
siderable circuit simplification and a reduced drain 
on the battery results from their use. The most 
widespread circuit is the hybrid, in which a tran
sistor is used as the power amplifier, while all the 
other tubes art' 12-v tubes. The entire vibrator power 
supply is eliminated—thus dispensing with precisely 
those components which are the most common 
causes of trouble in car radios. The total current 
drawn from the battery by a typical hybrid receiver 
is 1.7 amp compared with 4.1 amp for a conven
tional vibrator type.

I hc circuit is fairly conventional in design, except 
lor the absence of the power supply’ and certain 
minor differences required by' the use of the 12 v 
tubes. As has already been discussed, the age volt
age is applied to both the input grid and the sup
pressor of the first stage, and a portion of it is also 
taken to the i-f amplifier. In the converter-oscillator, 
the secondary winding of the transformer is con
nected so that the screen current is carried through 
the winding, thus providing stable oscillation even 
"hen the supply voltage is as low as 9 v.

V high-current driver stage is required to drive 
the transistor power amplifier—and for this purpose 
a high-current space-charge grid tube—a 12K5—is 
used. The input power required by the transistor 
stage is 50 mw, which at 12 v can only be delivered 
hy use of the space-charge tube. The plate current 
dia tacteristics of the 121C5, shown in Fig. 2, show 
*1 ml peak plate currents approaching 40 ma in the 
x" i ity of zero bias are possible with the tube. The 
out ut audio power is then delivered to the loud-

FIRST

spi <er by the transistor power amplifier stage.

the 12 v tube series becomes more familiar to 
onic engineers, they will be more widely ap- 
in mobile systems, low voltage switching cir
and control circuits.

- M-3
• I cps—120,000 cps
• Sine and Square Waves
• Less than 0.01% Drift per Hour 

after Warmup
• Less than 0.1% Distortion 

in Audio Range

• Frequency Calibration (1% 4- 0.
• Calibrated Attenuator 

and Output Meter
• A necessity in a fully equipped 

electronics facility.

CIRC
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A DVANCED 
DESIGN
I N ST R U M E N TS

The new ADI instruments from SIE are based on an 
appreciation of the essential requirements for successful 
design and research instrumentation . . . Accuracy, Versatility, 
and Reliability. For example: the M-3 Signal Generator — 
first of the new ADI instruments — is designed to provide the 
research and design engineer with a highly accurate fre
quency source for applications ranging from amplifier design 
to telemetering measurements . . . and to meet these aims in 
a design which provides maximum "in use" convenience.

1 There will be new SIE instruments in the ADI Group
available in the near future. Watch for their announcement, 
and, in the meantime, let your SIE representative demonstrate 
the M-3 in your lab. Check the accurate dial calibration and 
extremely low drift rate. You'll find a new standard of 
performance which really deserves the description ... an 
Advanced Design Instrument. $495.00

SOUTHWESTERN INDUSTRIAL ELECTRONICS COMPANY

/nc/ustria/ /nstrumenfaf/on /òr /nc/usfr/a/ Progress

Poti Oak Road • R. O. Rax 1RORR • Houston IR, Toxa*

:LE 21 ON READER-SERVICE CARD FOR MORE INFORMATION



REGULATION

A SINGLE UNIT)

A

? w

Write for 
complete information

•n
A

NEW and

VOLTAGE and CURRENT

WITH LIMITING!

MODEL CV-10-10

( I N

for TRANSISTOR ENGINEERING
For the first time you can have a power supply that will protect 
transistors from overload . . . both voltage and current! Set for 
maximum voltage on the limiter control and the output power will 
be interrupted before the limit is exceeded. I An audible or visual 
alarm can also be used). When used for regulated voltage supply, 
the system becomes a current limiting circuit.

SPECIFICATIONS

INPUT: Nominal 117V. 50-00 cycles.
OUTPUT: Voltage or current regulated ranges—0-3; 0-10; 0-30; 0-100 volts or 

milliamperes. Output floating or either positive or negative grounded.
REGULATION: Voltage—better than 0.05'7. Current—better than 0.1".
RIPPLE: Voltage—Less than 2mv peak-peak. Current —Less than 2mv peak

peak across 100 ohm load.
LIMITER: Provides visual and audible alarm or visual and cutout as selected. 

Same ranges as output. Adjustable bv means of panel control.
MODULATION & EXTENDED CONTROL: Plugging jacks provide for external 

modulation or adjustment of current regulated output and extended or 
remote adjustment of voltage output.

METER: Dual range 3-10 and multipliers.
PANEL: Anodized aluminum—natural or satin black. Standard rack width, 

7 high.
CABINET: Heavy gauge steel finished in silver grey smooth baked enamel.

2105 S.E. SIXTH AVE. 
PORTLAND 14, OREGON 

BEImont 6-9292

MANUFACTURERS OF SPECIAL ELECTRONIC EQUIPMENT
CIRCLE 22 ON READER-SERVICE CARD FOR MORE INFORMATION
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MOVING COIL
ASSEMBLY

IRON
PATH

SINTERED 
RETURN

ALNICO VDG
MAGNET

FLEXURE PIVOT 
MEMBERS

ZERO ADJUSTING
BLOCK

Mai

sin
me

for 
sin

seel 
ribl

can

lire 
fricl 
tion

stor
T

ribl 
sitt

i

Rugged Friction-rre

ELIMINATING conventional pivots, V-jewels.
and hairsprings, so long associated with all 

airborne moving coil permanent magnet devices 
opens a new era of performance and reliability 
for these basic devices. The major hazards to 
sustained performance under severe vibration 
have been removed. A unique suspension system 
is the heart of this major improvement in mov
ing coil, permanent magnet movements.

Some of the deficiencies of the popular moving 
coil mechanism have plagued designers and in
strument users for years. High acceleration, en 
countered in modern Hight vehicles causes er
roneous readings. The progressive degradation 
of pivots and V-jewels produces bearing friction 
which produces intolerable null errors. Axial and 
radial play, necessary in conventional suspen
sions, produce joggle and wobble of display 
members. High vibration produces deflection 
errors and standing waves on pointers.

POINTER SUPPORT 
TRUSS MEMBER

This unique movement eliminates conventional pivots, V-jewels, 
and hairsprings from moving coil, permanent magnet devices.
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Another CEC first

contactssnap-invices

ction

•hanical resonance of the moving coil

minimum

Consolidated Electrodynamicsriction. Joggle and
■solution

740 Salem Street, Glendale 3, CaliforniaGlendale Division

MEETS MIL-C-8384A Specifications. Also phys
ically interchangeable and will mate with ordinary 
connectors having similar contact arrangements.

meter
r more

YOU CAN CRIMP OR 
SOLDER BEFORE ASSEMBLY 
ADAPTABLE TO AUTOMATIC 
PRIMPING METHODS.

■s er
ation 
ction 
1 and 

spen-

RETENTiON SHOULDER 
WITH CONTACT REMOVED.

ation
■stem
inov-

wobble were eliminated 
appeared to be infinite.

ribbon 
cancel

NO TAPERED PINS, NO DAMAGED 
CONNECTORS. SIMPLE EXTRAC.«F 
TOOL QUICKLY REMOVETCONTACT AS 
ILLUSTRATED J#-3 VIEWS BELOW.
1.EXTRACTOR TOOL ENTERS 

FRONT FACE.
2. TOOL’S OUTER SLFEVE DEPRESSES 
RETENTION SPRING ANU ROTTOMS 
ON RETENTION SHOULDER.
3. CONTINUOUS FORWARD MOTION 
EXTENDS INTERNAL PLUNGER 
AND SLIDES CONTACT OUT

nformation about this unique mov

EVALUATION UNITS available from stock — Order now. 
For complete information, write today for BULLETIN 

CEC 4004-X8.

a new rectangular connector with exclusive

THE EXCLUSIVE RETENTION 1
SPRING RESISTS MORE THAN 
l^LBS AXIAL PULL PER CONTAC

an* terminated

First in the field, CEC's exclusive snap-in contacts 
lock in place, yet can be removed quickly, easily 
as illustrated. The advantages of this new concept 
are unexcelled : Wire can be attached to contacts 
by crimping or soldering before assembly. You 
can capitalize on semi- or fully automatic crimp
ing methods. Pins and sockets are interchangeable 
in the same connector body. Exclusive split hood 
is rigid, has fewer small parts, speeds assembly, 
facilitates inspection. You make big savings in 
time and money, drastically cut assembly and 
field maintenance costs.

u, permanent magnet movement, turn to 
ader’s Service Card and circle 23.

lion as to 
suspended
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The new mechanism, designed by the 
Marion Electrical Instrument Co., Manchester,

i> in must be minimized by providi 
natural resonant frequency with

The influence of acceleration is minimized in 
this movement by providing very high damping 
forces and restoring torque. This is done with a 
angle air gap or end pivoted configuration which

"eight. This is accomplished by employing thin 
'will aluminum tubing of large diameter to pro- 

ich • the required torsional stiffness in the pointer
Mipport truss.

I ' is bearing system is practically rigid in all 
planes except the plane of rotation. Ten million 
vu ks of operation, including high and low tem- 
pei lure operation, have caused a spring rate 
( b i go of less than half per cent After 500 hours 
“f h -flight service there was no change in per- 
I’11 mcc. It was impossible to measure any bear-

mced by compression on the oppt

small volume of magnetic material. This arrange
ment also effectively doubles the torque arm of 
the moving coil. Both factors combine to increase 
the velocity damping forces substantially. Judici- 
his balancing of the relationships between the 
Tring rate, eddy current forces and moment of 
inertia of the spring member permits response 
times as fast as .15 sec with critical damping.

nre pivot. This unusual suspension provides a 
Inct ionless bearing which permits infinite resolu
tion without axial or radial play. Pivot members 
sent* as calibrated springs and provide the re
storing torque for the moving coil.

The bearing is comprised of four equal size 
spring ribbons arranged in pairs. Tia* ribbons in 
i pair art' perpendicular to each other, the inter
section forming the pivot center at rest. The



NMIC 50 NMIC 2K

50 Ohms 200 Ohms 1000 Ohms 2000 Ohms500 Ohms

Coil Voltage 3-5 V.D.C.

Pickup 44 MA Max.

Coaxial 
CB Soriot

18-30 V.D.C.

7 MA Max.
6-10 V.D.C.

22 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% @ 
20*0

Power Transfer 
PV Soriot

Latching 
IE A LH Soriot

nly 0 392 x 0 195 
x 0 530" high

RELAYS

HERB’S THB RBLAY
THEY'RE TALKING ABOUT

The NEOMITE

NMIC 500NMIC 200 NMIC IK

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 
100 milliwatts of power to open and 
close electrical circuits. There’s 
nothing like it for size or per
formance . . . and now 
they’re available from 
leading distributors.

Duty: Continuous
Dropout: 30 So 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 altitude: 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

YOU'LL FIND WHAT YOU WANT IN
ELGIN'S ADVANCE RELAY

Midgoi Antenna 
AM Soriot

. . . 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

CIRCLE 25 ON READER-SERVICE CARD FOR MORE INFORMATION
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Fusion-T em perature
Controlled

Gyro

pounds change from liquid to solid state.
contr

with a bimetal operatedchanical action

• November 1, 1 $ELECTRONIC DESIGN

molti 
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pool 
mav
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Mothballs (naphtalene) 
used as the organic com
pound which controls 
the gyro temperature

tin
US' 
do

THE HEAT-OF-FUSION principle is 
used to control the temperature of an 

integrating rate gyro designed to maintain 
a temperature tolerance of 1 3 degree C. 
The self-contained temperature control 
maintains a temperature of 80 C, although 
other temperatures can be achieved. Be
cause fusion temperature control devices 
are nigged, self-contained, and use no 
tubes or relays, thev are well suited to mili
tary application.

Designed by General Electric’s Light 
Military Electronic Equipment Dept., the 
KR-8 gyro has its temperature control and 
thermal insulation within one case. The 
temperature control uses the volume expan
sion that occurs when certain organic com-

The gyro is placed in a container completely 
filled with the organic compound. As the 
temperature changes, the compound ex
pands or contracts, moving a bellows which 
actuates a switch. The switch is connected 
to a heater surrounding the container.

Observation of the fusion process re
veals that the melting substance experiences 
changes in volume that are quite large, 
amounting on the average to about ten per 
cent of initial volume. The temperatun of 
the solid-liquid mixture remains fixed at the 
melting point until the fusion process is 
completed. The energy available from such 
a process is very high. For equivalent ine-
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BEL >WS

^-HEATER COIL

ORGANIC COMPOUND

Fusion temperature control unit. When the 
‘emperature drops, the compound expands and 
closes a snap switch that turns on the heaters.

NEW MOTOROLA diffused junction

SILICON POWER RECTIFIER
ate. 
tely 
the

ex- 
lich 
ted

re
ices

per 
• of 
the 

! is 
ich

ne- 
ted

controller. 5OOO time as much material would be 
required as in the fusion temperature device.

Choice of the1 compound used for a specific ap
plication depends on its melting point. A sharp 
melting point is required and the organic com
pound must be of high purity. For some com
pounds, such an anthraquinoe, volume expansion 
may be as high as 17 per cent. By suitable com
bination of organic compounds, nearly any tem- 
eratnre environment can be achieved. Problems 

involved in the design of a specific temperature' 
control include selection of a proper compound 
or mixture, design of filling apparatus to melt the 
compound and fill the container, selecting proper 
volume of compound, determining heat flow in 
the container, the travel of the bellows and 
switch, and selecting the cycling rate.

Ihe complete gyro unit has shown a maximum 
"andi r of 6 lOths degree for a period of more 
than four hours when tested on a servoed table. 
I be u \ ro has a de permanent magnet torque mo- 
f|r which requires no reference current. The 
'’“qu motor coil construction requires no shaft 

Jll<! । inherently resistant to vibration and “g” 
i°adii g. The gyro has a twelve pole variable re- 

“ ctai e type of signal generator. At a speed of 
rpm its minimum life is about 1000 hours.

’Units having anode connection to case designated as M14A. 
Units having cathode connected to case designated as M14C. 
Numerical suffix indicates peak inverse voltage.

MOTOROLA Ml 4 MAXIMUM RATINGS 
( 25°C to 75°C Ambient )

TYPE M14A2
NUMBER* M14C2

M14A3
M14C3

M14A4
M14C4

Peak Inverse Voltage 200 300 400 volts
D. C. Rectified Current 500 500 500 ma
Surge Current For 2

Milliseconds
(Square Wave) 35 35 35 amps

Surge Current, 
One-Half 60 Cycle—
Sine wave Repetitive 5 5 5 amps

ELECTRICAL
CHARACTERISTICS 25°C 75*C

Typical Forward Voltage Drop 
at 0.5A .80 .72 volts

Typical Reverse Current (a) 
Maximum Rated Voltage .10 10 pK

Maximum Forward Voltage 
Drop at 0.5A 1.0 volts

Maximum Reverse Current @ 
Maximum Rated Voltage .05 .5 ma

FOR COMPLETE INFORMATION concern
ing The Ml 4 Silicon Power Rectifier write, 
wire or phone Motorola, Inc., 5005 East 
McDowell Road, Phoenix, Arizona. BRidge 
5-4411.

provides more efficient 

conversion with less 

power consumption

Extremely uniform forward characteristics. 
Internal power dissipation decreases as 
temperature increases
Hermetic sealing prevents contamination 
Ratings to 400 volts
Either cathode or anode case 
connection available.
Adaptable to chassis or printed circuit 
construction — No socket required 
"Productioneered" — The Motorola Silicon 
Power Rectifier is engineered for extreme 
quality ... in quantity. You are assured a 
dependable supply at the most 
competitive prices.

M
DEPENDABLE QUALITY- IN QUANTITY’

MOTOROLA 
SEMICONDUCTORS

Soos E. McDowell 
PHOENIX, ARIZONA

used 
doni

F< 
turn

'o facilitate the removal of the gyro from 
iperature controller, open-ended design is 

I hi1 controlling compound is sealed in a 
cup arrangement.
further information about this product, 
the Reader Service Card and circle 320.

Other Motorola Quality Products Include:

High-Power 
Audio Transistors

High-Voltage 
Power Transistors

Silicon Power 
Rectifiers

CHALLENGING PROFESSIONAL CAREER OPPORTUNITIES are available for experienced engineers and scientists with Motorola’s rapidly-expanding 
semiconductor team in the Valley of the Sun. For complete information write in confidence to Mr. V. Sorenson, Dept. 10, 5005 E. McDowell.

CIRCLE 26 ON READER-SERVICE CARD FOR MORE INFORMATION
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The Selection and Application
Wave Tubes-I

HEATER

HEATER

CATHODE

are illustrated
dbw. The constant g

INPUT
tage will enable the tube to operate

ted with sacrifices in gain or power output

TWT cai

greatly alter the
OUTPUT

COLLECTOR

in dbm ( 
reference

satisfactorily 
lativeh con-

GRID
ANODE 

— HELIX

circuit designer,

over a two to one bandwidth w 
stant gain and power output. In 
determined whether the tube w

voltage should be specified to the
i.e., either E1} Es or Es.

The saturation characteristics of

N. Hansen and A. Nielsen
Federal Telecommunication Labs. 

A Division of I.T.&T. 
Nutley, N. J.

Fig. 1. Typical 
TWT schematic.

critical, since a small change can 
response curves.

At higher synchronous voltage
operation may be obtained, but since the structure is 
inherently a wide band device, the noise figure will

be high. A band pass fil 
would be advantageous, il 
is desired.

While changing the be; 
ions effects, beam power

ELECTRONIC DESIGN • November 1, 1 57

useful in applications where constant power out out 
is required. The saturated power output as a b ac
tion of frequency is usually7 rather constant as c n- 
pared to small signal power output, a character tic 
useful for linear gain. As the voltage is decre ed 
to Ej a broader saturation characteristic and a i ie 
non-linear small signal gain results.

narrow band

■r to reduce noise-level 
a narrow band amplifier

any event it can be 
ill have to be oper-

to Ei, the saturated power output increases and 
the gain decreases.

In most applications these factors are so de
signed in the tube that one setting of the helix vol

on log-log paper 
ain lines serve as

SELECTING a travelling wave tube can be a 
design problem deserving just as much consid

eration as a complicated circuit analysis. In order to 
utilize the various characteristics of a typical low 
power travelling wave tube ( Fig. 1) for any given 
application it is necessary to elaborate on how these 
characteristics are obtained. This tube can be oper
ated in several ways depending upon the external 
voltages and controls on each of these elements.

Beam Voltage

ITie beam or helix voltage must be adjusted for 
one of three effects: maximum power output, maxi
mum small signal gain or maximum bandwidth. For 
a given frequency the gain will be a function of this 
voltage as shown in Fig. 2. The point of maximum 
gain is the synchronous voltage; Fig. 3 shows how 
it varies with frequency. It can be seen that for a 
given tube, at the higher frequencies, the synchro
nous voltage is practically constant and a wide 
bandwidth may be obtained at the proper voltage. 
This is a result of the use of the helix, as the phase 
velocity of the helix structure is relatively indepen
dent of frequency if properly designed. Some con
trol is still available, however, and the shape of the 
frequency response curve may be altered to produce 
a shift in center frequency. Fig. 4 describes this phe
nomenon in a typical travelling wave tube, where 
E2> E2> Es. The adjustment now becomes very

This is Part I of a two part series which 

studies the travelling wave tube from the 

viewpoint of the user. It describes the 

procedure in selecting the proper operat

ing performance and circuit design most 

suited for a particular application, and 

the practical problems associated with 

designing and packaging a travelling wave 

amplifier. Part II will emphasize solenoid 

design, focusing, and power supplies.

im voltage to obtain var- 
has also been changed.

Beam current will also increase with increased 
voltage causing even more beam power. Assuming 
a fixed efficiency, power output will increase linearly 
with beam power. For higher beam voltages and 
narrow band operation the power output capabili
ties of the TWT are greatly increased. The gain and 
power output characteristics at a given frequency



Fig. 4. Frequency re
sponse as a function of 
synchronous voltage.
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YOU CAN ALWAYS

ELYRIA, OHIO

4-pole, 4-coil shaded 
pole AC Induction 

Type

. . . for sheer ruggedness 
and dependable power

RELY on GI
Fraction H.P. Motors

1/40 H. P. to 1/1100 H. P.

In any industry, extra care in manufacturing 
means an extra margin of dependability. 
Nowhere else is this “extra” so important as 
in the manufacture of motors — for a product 
is only as good as the motor that powers it. 
When you choose fractional hp. motors, re
member GI’s unmatched record for depend
ability. It’s the ability to “take it” that has 
made GI first choice with the greatest names 
in American industry.
GI’s complete manufacturing facilities mean 
economy, too — as well as on-time delivery. 
And if you have special fractional hp. prob
lems — GI’s design staff is at your disposal. 
You can Rely on GI !

Write for complete specification* and 
quantity price quotations today I

2-pole, shaded pole 
AC Induction Type

2-pole, shaded pole 
AC Induction Type

2-pole, shaded pole 
AC Induction Type

2-pole Capacitor 
Reversible Type AC 
only (for 6, 12. or 

24 volts)

MODEL E
4-pole, shaded pole 
AC Induction Type

4-pole, 4-coil shaded 
pole AC Induction 

Type

Q m GENERAL INDUSTRIES co
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SUPPLIEDFM 470-10 Me470 Me
CITIZENS'

IF'S

20

MOBILE 
PHONE

MARINE

GOVT.

AERO

100 FM 
I 

90 B'DCASTI
80 T 

E
I L

70 E

I '
60 S 

I 
o 
N 

50 
I INDUST'L

INDUST'L

AERO
MOBILE

MARINE 
MOBILE

AERO

MARCONI instruments
44 NEW STREET • NEW YORK 4, N. Y.

10 Me

MOBILE

MET. 
AIDS

300

GOVT.

TELE
METER

200 v

TRANS-
PORT'N 

40

GOVT.

GOVT..

' 400 
GLIDE 
PATH

MOBILE 
PHONE

MARCONI
SIGNAL GENERATOR

STILL
Unique

Exceptional stability, wide frequency range and 
the precisely calibrated carrier shift control 
make Model 1066/1 a joy to use.
First produced in 1955, it is now the accepted 
test instrument for narrow or wide band appli
cations. It is still the only FM generator with 
such complete range.
Recent improvements have made microphony 
and attenuator reaction negligible and have 
increased tube life. The oscillator chassis is 
now gold plated.

SPECIFICATION

TO:—
Applied Science Corp.

Avco Mfg Corp

Bell Telephone Leb»

Bendix Radio

Brooklyn Polytech

Chrysler Corp.

Cubic Corp

Convair

Colo. State Patrol

Delaware Bd, '»ting

OouglM Aircraft

Dumont Labs

Florida Rood Dept.

General Electric

General Mills

General Mot' rs

Glenn L. Martin

Gonset

Georgia Tech

McDonnell Aircraft

M.l.T.

Motorola

Mountain States TAT 

New Mexico Police

Pye Corp.

Packard Bell

Page Comm'ns.

R.CA

Radio Marine Corp 

Radioplane Co.

Sequoia Process Corp 

Stromberg-Carlson 

Virginia University

Watson Comm’ns.

Western Electric 

etc

Frequency Range 10-470 Me in 5 ranges.
Contactless turret is capacity coupled.
Frequency Stability .0025% per 10 minutes 
after warm-up.
Carrier Shift Controls Calibrated 1200 kc 
continuously variable. Also stepped increments 
±5, ±10, ±15 kc.
Frequency Modulation 0 20 and 0 100 kc 
continuously variable.
Amplitude Modulation 0-80%.
Output .01gV to lOOmV, 5212. Piston attenuator.
Tubes 6AK5, 6C4, 12AT7, DET22, 
6L6, 5651. XB1. OB2, 5Z4G

Price $1495

FM Deviation Monitor Model 791C is a companion 
instrument. Range 4-540 Me. Accuracy ±3%.

GOV'T. AGENCIES

AEC

Kelley AFB

Navy Electronic Lab 

New York Ordnance

U. S. Forest Service

U. S. Signal Corps 

White Sands P. G. 

Wright Patterson AFB 

etc
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Helix Modulation

Modulation of the helix voltage which 
controls the electron velocity* results in a 
relative shift in phase of the rf output. This 
phase modulation characteristic superim
posed on the synchronous voltage curve 
(Fig. 6), shows that a small amplitude mod
ulation might also exist if the gain curve 
were not flat on top. The voltage versus 
phase shift curve is not perfectly linear, 
however, and if linearity is desired the 
beam current must be held constant. This 
is shown in Fig. 7. This type of control has 
many applications 
Doppler simulation.

in heterodyning and

Grid

Grid control is

Control

a familiar parameter.
Since beam current is a function of grid 

bias, and rf gain is related to beam ci rent! 
the grid may be used as a means o ga 1 
control. The gain in db varies inversely! 
with grid bias voltage to unity gain anti 
approaches the cold loss or helix attenu.l 
tion of the tube as in Fig. 8. 1 he drop ol 
above the maximum is due to defocusing! 
Variations of 100 db are possible.

Ideally the control grid would have nJ 
effect on beam velocity. In most cases how J 
ever, the effects are not negligible and J 
bias is increased the phase shift may ini 
crease by as much as 180 deg. The bi J 
specified to the circuit designer may M 
selected to give the desired stage gain J 
if the tube is used as a switch it can ha 
used to establish the isolation. ExperiencJ 
with some tubes shows greater tendency tq 
oscillate at higher beam currents, and tha 
net result then is to specify the maximum

bias us 
local mi 
may 1 )C

Pi sir 

can • e i 
tion. In 

Luir< n< 
lyveig *t 
Ihavii g

100-v 
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Fig. 6. Relative phase shift and gain vs. helix voltage.
mizoc

Fig. 7. Relative phase 
shift vs. helix voltage 
with constant rf output 
and beam current. a: a. cd

o
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Fig. 8. Gain vs. 
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* rseh

in sub-assembly of aerial reconnaissance camera
enua<

usina

Solenoid Focusing

imuni

Weight Saving: 7.25 oz.

DOLLAR SAVINGS

Material

Fabrication 6.88

1.07
Alternate desig
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be adequate 
kam current 
much Hux is 
solenoid-helix

Total $8.88

Zone State

be that which gives minimum helix current

WALDES TRUARC Retaining Rings, Grooving Tools. Pliers Applicators and Dispensers are protected by one or more of the following U S Patents: 2 382,943, 2 411 426; 
2 411,761, 2,416,852; 2,42n 921, 2,428 341; 2,439,785; 2 441,846; 2,455,165 2,483,379, 2,483,380; 2,483,383; 2,487,802; 2,487,8C3, 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.
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Waldes Kohinoor, Inc , 47-16 Austel Place, L. I. C 1, N. Y

Please send new, descriptive catalog showing al1
♦ypes of Truarc rings and representative case his

Truarc 5100-287 ring retains shutter speed 
adjustment mechanism on the Lens Adapter 
Plate Assembly which mounts and locks the lens

Whatever you make, there's a Waldes Truarc Ring de
signed to save you material, machining and labor costs, 
and to improve the functioning of your product.

In Truarc, you get

Complete Selection: 36 functionally different types. 
As many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types avail
able quickly from leading OEM distributors in 90 stock
ing points throughout the U.S. and Canada
Controlled Quality from engineering and raw mate-

and shutter assemblies accurately fo camera 
body Alternate design required retaining 
washer, spring, collar and 4 locking screws.

Assembly Time 
Saving :........... 6V2 min

Another very important parameter in the opera
tion of a TWT is the solenoid flux density. This is 
sometimes as critical as beam voltage especially in 
the higher power tubes where helix intercept cur
rent is critical as far as dissipation is concerned.

( airrent regulation in the solenoid will also have 
effects on TWT performance. The flux density must

bias ust below this point. Also, the bias has a de- 
locii mg effect in some cases and the specified value

but not for the same reasons. Electrode 
solenoid current and physical tube

alignment are all critical parameters in 
form the beam correctly. A rigorous ad
is required to minimize noise figure.

Name

Tifie

Company

Business Address

Truarc Rings are trouble-free, will not change position during 
operation. Accuracy is limited only by 
gr< ovr and rina dimensu ■ •G<pran<os
A : • . a . I . J ■ Q arc

• ; • • • J , • -, \ ■
- • • • ’r - t in

I It,'»1

Gordon Enterprises, No. Hollywood, California, saved 
the Navy almost 1 1/2 million dollars on 500 cameras. Gordon 
rebuilt new, efficient "CA" series out of Navy-owned obso
lete models. Critical ports are now held together by Waldes 
Truarc Retaining Rings.

ol an electromagnetic solenoid, the current must be 
regulated in order to stay within tolerances.

11 the Hux density is increased to give an optimum 
beam transmission, the gain of the tube will be opti
mized and the noise figure will be minimized. If 
solenoid power is of larger concern, these param
eters may be sacrificed slightly 111 order to reduce 
power by decreased solenoid current. This type of 
operation is not recommended since strict current 
regulation is required to hold the parameters within 
their tolerances.

The high power TWT deserves individual atten
tion. rhe problems associated with this tube are 
those already mentioned plus cooling, strict power 
ripply design, and protective circuitry. An improper 
adjustment in this case may cause the loss of the 
tube. The maximum helix and collector power dis- 
Mpation must be kept in mind during adjustment, 
fhe lx am duty cycle in the case of pulsed tubes can 
I’o protected by limiting circuitry in the pulser; 
howt \er, the rf input power and duty cycle must be 
kept within the maximum power handling capabili
ties ol the helix.

\ I vv noise tube in contrast deserves just as much

Pi sing the beam by means of the control grid 
, ni ] • useful from the standpoint of power dissipa
tion In higher power tubes the power supply re
qUin ments are of great concern when size and 
weig it are factors. For instance, a 10-w cw tube' 
havii g an efficiency of 10 per cent would require a 
[00-v power supply and cooling system. Pulsing 
this tube at a low duty cycle involves only a simple 
vide< circuit, and the power and cooling required 
would be greatly reduced. Anode or cathode pulsing 
can also be used, although the pulsing circuitry is 
usually cumbersome.

to focus the beam such that the 
transmission is high. However if too 
applied, a minor misalignment in 

axis can cause the intercept current

rials through to the finished product. Every step in manufac
ture watched and checked in Waldes' own modern plant.

Field Engineering Service: More than 30 engineer
ing-minded factory representatives and 700 field men 
are at your call.

Design and Engineering Service not only helps you 
select the proper type of ring for your purpose, but also 
helps you use it most efficiently. Send us your blueprints 
today...let our Truarc engineers help you solve design, 
assembly and production problems... without obligation.

WALDES

TRUARC
RETAINING RINGS
WALDES KOHINOOR, INC.
47-16 AUSTEL PLACE, L. I. C. 1, N. Y.



Pioneering Specialists in

CONNECTORS
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!

Illustrated here is a typical 
Series "EM RA" Environmental Connector 

shown fully wired and potted.

WINCHESTER 
ELECTRONICS

West Coast Branch: 1218 Fifth Street, Santa Monica, Calif.
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Miniature Microsyn

El

■45

of 5 
to 0

ACCURATE translation of angular displace 
ment into an ac voltage is provided by this 

microsyn despite its small size. A range of 30 
deg with a linearity of 0.5 per cent to ±7 deg. 
1 per cent to ±10 deg and 5 per cent to ±15 
deg makes possible the design of accurate w ide 
range control systems. Because of its small size 
it can be substituted in systems which previously 
used a synchro to obtain a miniature pick-off 
device. Since the microsyn does not use brushes 
or slip rings it is easier to assemble and costs 
less than a synchro.

The 11MP-02F microsyn, manufactured by 
Lear Inc., Grand Rapids 2, Michigan, is the 
smallest self-contained unit in production. It has 
a signal to noise ratio of 100 to 1 and a sensitiv
ity of 5(X) mv per deg. Null voltage is a maximum

Solid quartz-filled potting compound increases reliabil
ity and helps maintain an accurate null under vibration.
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ice- 
this

30 
leg. 
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ide 

size 
jsh 
:-oH 
;hes 
osts

by 
the 
has 
tiv- 
min

()f ' iv with a 20 v excitation. This corresponds 
to 0 I deg of angular displacement.

Potting Compound for Stability

1 housing contains a solid, quartz-filled pot
ting (impound which gives high stability to the 
alun num shelf and maintains a constant null 
outj t under the most severe environmental con- 
ditii is. The units are vibration tested per MIL
E-52 2A, Procedure 3. Thermaleze-wire wind
ings m high temperature bobbins and internal 
connections of Teflon wire assure reliable opera
tion m ambients of over 300 F. Normal operating 
temperature range is —80 F to -f-185 F. Excita
tion is 20 v, 400 cps, or 35 v, 800 cps. Alternate 
connections can be provided to meet specific 
application requirements. The unit is 1.161 in. 
long, with a diam of 1.093 in. Maximum weight 
is 1.2 oz.

Subminiature microsyns can be used for posi
tion indication in gyros, control follow-up de
vices, and control force sensors. Typical indus
trial applications are in computation, process con
trol. measurement of pressure and temperature 
in linear balancing systems, motion and torque 
implification in self-balancing servo systems.

For further information on this product turn 
to the Reader Service Card and circle 31.

MAX. OUTPUT
VOLTS

-45 -35 -25 -15 -5
5 15 25 35 45
DISPLACEMENT DEGREES

Linearity of voltage 
output for angular dis
placement is retained 
over a 30 deg range 
from —15 to -|-15 deg.
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New poly clad insulation 
eliminates core taping

This excellent insulation, added to the unique properties of Hipersil® cores— 
highest permeability with lowest loss, 100% flux carrying activity, lowest volume and 
weight—means a better foundation for better transformers ... smaller, lighter, 
more efficient, and at a lower unit cost.

Positive protection against the effects of humidity and high-voltage stress, 
new Westinghouse Polyclad resin coating eliminates the need for taping the core or 
encasing it in a plastic or aluminum box—insulation costs are reduced 15%.
The resin forms a smooth, continuous coating; rounded corners prevent shorting 
wire to core, allow winding directly on core. Strains induced into the magnetic core 
are much less than with ordinary insulation—magnetic values stay constant.

For more information about Polyclad insulated Hipersil cores—and other Hipersil cores, 
as well as the complete line of Hipermag® and Hiperthin® cores—call your 
Westinghouse representative, or write Westinghouse Electric Corporation, 
P. O. Box 231, Greenville, Pennsylvania. j-70820

you can be sure ...if its Wes tin ghouse
CIRCLE 32 ON READER-SERVICE CARD FOR MORE INFORMATION
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Editor's Note: This is the second port of a two-part 
article. Part I dealt with test techniques necessary for 
thermal evaluation of commercial airborne electronic 
equipment. Part II deals with design improvements. 
Though the scope of the article is limited to airborne 
electronic equipment, the information provided should 
prove helpful to design engineers coping with thermal 
problems.

IMPROVEMENTS in thermal design have evolved 
as a result of the test program outlined in Part I 

of this article (ED Oct. 1, 1957). Efforts were di
rected toward keeping all components below their 
maximum rated temperature. Where possible, a 
new temperature level below the maximum allow
able is established to provide maximum reliability- 
based on life test data.

Use of Improved Tube Shields

For years, designers have used shiny JAN tube 
shields for electrostatic shielding and hold down 
functions. They used them because they were stand-

Thermal Design—II
Harry M. Passman

Collins Radio Co.
Cedar Rapids, la.

ard parts and because they didn't know that these 
shields acted as tube ovens, blocking effective heat 
transfer by conduction, convection, and radiation 
(three out of three).

Early tests showed that bare bulbs or windowed 
shields gave lower bulb temperatures than shiny 
JAN shields. Further test work led to the develop
ment of the Collins 66 J heat reducing tube shield 
(Fig. 2). Fig. 3 shows the temperature rise of a 
12AU7 with 7.4 w dissipated using various com
mercially available tube shields.

The 66J shields can reduce bulb temperature 
rise as low as 55 per cent of the value obtained with 
shiny J AN shields.

Fig. 1. Shiny JAN shield pro
vides electrostatic shielding and 
hold down feature while tube cooks.

Proper Location of Components

a. General Grouping. Fig. 4 shows an ATR case 
divided up into zones of desirability. Zone 1, the 
front doghouse area, is the most desirable. Zone 6. 
the upper central area, is the least desirable. As
sume we were to distribute dozens of small heat 
sources uniformly throughout the case shown in 
Fig. 4 and then install it in a typical shelf installa
tion. Under these conditions, increasing zone num 
hers would have increasing temperature rise. The 
front doghouse area has even greater significance 
than these numbers indicate. In a typical shelf in
stallation, this area is exposed to the 80 F cabin 
atmosphere, whereas the rest of the case is sur-

FRONT 
DOG 

HOUSE

Fig. 2. Collins 66J heat 
reducing tube shield. LOW DISS I RATION 

TRANSISTORS
HANDLE

HIGH DISSIPATION
REAR CONNECTOR

TRANSISTORS MOUNTED 
TO FRONT PANEL

UNIT WITH 
COVERS IN PLACE

Fig. 4. Side view of ATR case 
showing zones of desirability.

Fig. 3. Hot spot temperature rise vs tube shield type for a 
12AU7 miniature tube.
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nul transistors

watts

INPUT TYPICAL REGULATED DC DC SUPPLY

RROR AMPLIFIERBASE CONTROL

REFERENCE

39

useful and we welcome

ments.

1957

SEND
AND

We
PRICES

Assumi* we have a short

the arduous environmental

nient for

Sources’

8189.

after

ulators for both DCAC and
regulation.

from — 55°C to 85°C.

33 watts
or 0.113 watts in.-in. 2 case area 293 in

POWER SOURCES INC
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cast

led bv hot boxes. This front area runs consid-
■ildv cooler than any other location in the case

should be treated as an extremely choice area.
ved for te iperature sensitive components such

ransistors and electrolytic capacitors. Let
tak< an example to show how to utilize the zones
ol desirability concept.
] I VFR equipment which has both miniature tubes

with the following dissipations:

\ssumc

Max.
Allowable 
Temperature

Component 
Description

Watts 
Dissipated

165 C 6 Miniature tubes—3 w 18 w
85 C 2 germanium transistors 1 w

y2 w each
105 C 4 transistors—1 w each 4 w
150 C 2 relays normally on— 6 w

3 w each
Mise, resistors, etc. 4 w

85 C 1 electrolytic capacitor

33 watts

Military Reliability
In Semiconductor
Power Converters
/Vew designs provide 1% regulation
over wide temperature ranges

specifications of new systems are
perature excursions. Power Sources

that we have complete freedom of loca- fbrcing you to consider transistor
can furnish outputs of up to 500

tion of all components for purposes of explanation.
Obviously, circuit considerations will necessitate
compromises in actual equipments.

Kirst, a quick check on the practicality of a non-
lorced aircooled 1 4 ATR equipment with 33 w.
Hg. 5 shows averagt rise versus watts per
square inch of case area for an equipment on an
individual shockmount. A short 1 4 ATR case has
-93 stiuare inches of case area.

cellent regulation over wide tem-

^9 5. Temperature rise vs watts per unit of case area.

TRONIC DESIGN • November 1

ized power conversion as a replace-
vibrator or dynamotor

supplies, you should consider Power
twenty new DC-to-DC,

DC-to-AC, DC-to-multiple outputs,
and AC-input supplies.

These all-semiconductor supplies
have proven their reliability in
many applications including the
powering of telemetering transmit-
ters, sensing units, servo motors,
airborne TV systems, gyros, re-
cording motors, etc. Power Sources’
engineers are familiar with the
modern environmental require-
ments of MIL-E-5400 and MIL-E-

Standard techniques have been
developed and incorporated into
production units which provide ex

volt-amperes with 1 over-all reg-
ulation, from — 55°C to t 85°C and

rough environmental han-
dling. Regulation techniques in-
cluding saturable reactors for high
efficiency DC output regulation and
many combinations of series and
parallel transistor-Zener diode reg

AC outputs can be provided with
better than ±3% frequency regu
lation and less than 5% distortion
in the case of sinusoidal outputs

Power Sources’ designs are ex-
tremely conservative and use only
the best, pre-tested military grade
components. Our company’s skilled
engineers and craftsmen can usual
ly provide you with quick answers
to your toughest supply problems.

FOR TECHNICAL DATA

know you will
find our brochure very

the opportunity to quote
on your special require-

BURLINGTON, MASSACHUSETTS . . . BRowmng 2-3005



carbonsistor dissipating several watts and

rout

GOV'

Dust Cover Ventilation Design

era

C0(IOO

TUBES (AVG 10)

RESISTORS (AVG 5)

DIOOES(A\ 5)

ventilated 
COVER MINIATURE TUBES 

(I65*C LIMIT)

TRANSISTORS 
(IO5*C LIMIT 1 CHASSIS 

(AVG 6)'

CAPACITORS
>\(AVG7)

equipment layout — side
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Fig. 9. Component temperature rise vs air flow rcview of short 1 /4 ATR unit with 33 w dissipated

GERMANIUM 
TRANSISTORS 
(85’C LIMIT)

drav 

(luci

AIR FLOW. (LB/HRJ/IOO WATTS 
COMPONENT TEMPERATURE RISE VS AIR FLOW RAT

SHINY JAN SHIELD NO SHIELD 66J SHIELD

electrolytic 
capacitor
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Thermally speaking, the best dust cover for a 
nonforced cooled equipment is no dust cover at all 
How ever, a dust cover is normally required to pro
tect personnel from high voltage and to protect the 
equipment in handling and against foreign objects. 
Airline covers are limited by ARINC specifications 
404 to ventilating holes no longer than 18 in.

Normally, a completely perforated cover will 
yield lower average inside temperatures than a 
partially closed cover The top surface of the cover

resistor dissipating only 1/8 w are soldered to the 
same terminal. The 1/2 w resistor heats up above 
its maximum allowable temperature even though it 
dissipates only 1 8 w, because of the excellent con
duction path through the component leads.

There are many other situations where individual 
component location details can cause trouble. For
tunately, thermal testing will show them up and 
they can be remedied with minor modifications.

In the case of general grouping, design errors 
normally require complete redesign to correct. 
Therefore, grouping must be well thought out early 
in the design or costly redesign may be necessarx.

grouping, a great care must be taken in individual 
locations of components.

Avoid close concentration of heat dissipators such 
as resistors. A group of resistors mounted close to
gether in a row on a terminal board may exceed 
their maximum rated temperature and even scorch 
the terminal board even though they are all running 
at 1/2 their maximum wattage rating. Avoid loca
tion of critical components in close proximity to hot 
components. Beware of sneak conduction paths. 
Fig. 8 shows a typical example. A wire wound re-

is especially important because of natural convec
tion cooling. Perforating the top surface of the cover 
will result in considerable reduction in temperatun 
rise of components in the upper area of the case

If it were not for the new optical ARINC cooling 
system, it would be safe to completely perforate all 
covers and let it go at that, but alas. . . .

Covers for Optional ARINC Cooling. Airline^ 
maintain spare equipments at major airports for 
hasty replacement of malfunctioning equipment 
(These reliable radios do occasionally malfunction. 
Because of their problem of spares, the airlines con
sider it very desirable to be able to use the same 
radio for both nonforced cooled and ARINC cooled 
installations. They are just beginning the transition 
to ARINC cooled radio racks. This transition will 
go on for many years and airlines will have aircraft 
with and without the optional cooling.

Collins has done considerable thermal testing in 
an effort to establish compromise covers which will
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Referring to Fig. 5, 0.113 w/in.2 falls comfortably 
in the normal range of nonforced cooled equipment 
and has an average case rise of 15 C.

With an ambient of 55 C, the average case tem
perature will be

55 C 4- 15 C = 75 C.
Fig. 6 shows a layout designed to give the most 

possible protection to the electrolytic capacitor and 
germanium transistors. It also offers protection to 
the 105 C transistors by isolating them from the 
heat producing miniature tubes and relays which 
are all located on the upper deck. In this design, 
the upper deck will run considerably hotter than 
the lower deck.

If the germanium transistors were located on the 
upper deck chassis along with the miniature tubes 
in zone 6, they would run well over their maxi
mum ratings.

Fig. 7 shows an all transistorized passenger ad
dress amplifier with an output of 40 w. This design 
posed a problem because the two output transistors 
dissipated high power and were temperature sensi 
tive. The equipment contains other transistors 
which were low power dissipators and were also 
temperature sensitive. In order to keep the power 
transistors within their rating, they were located in 
the front doghouse area and the front panel effec
tive area was tripled by adding fins which extend 
forward. These fins increased the effective case area 
by 20 per cent and allowed the power transistors to 
operate within their limit without unduly heating 
up the inside of the case. The low dissipating 
transistors were located in the lower rear area of 
the case, away from the hot front panel. Transform
ers, relays, and other dissipators were located on 
the upper deck.

b. Individual Location. In addition to general

Fig. 8. Conduction path from 
high dissipator to low dissipator.

Fig. 6. Exampl Fig. 7. Short 1/4 ATR passenger address amplifier with 
extended front panel area.
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wo - effectively or without ARINC cooling. As 
ma y as 15 different cover ventilating configura- 
tioi have been tried on a single equipment. Each 
eqn pment presents a separate problem but some 
gen ralities can be drawn. In the case of the non- 
fort d cooled equipment, we want to come as close 
as j issible to a completely perforated cover.

h the case of ARINC cooled equipment (air 
drawn through the radio and down into a plenum 
dud via an exit hole in the rear area of the cover 
bottom surface), we want to route cooling air into 
contact with tubes, transistors and other critical 
components while* keeping this air away from pre
cision gear trains, open switch and relay contacts, 
r-f sliding contacts, and other areas affected by 
contaminants in the cooling air. We want to avoid 
short circuiting the air into the outlets without first 
routing it through important component locations.

The compromise cover must favor the nonforced 
cooled situation since it will be th(* worst situation 
for the equipment.

We have found that this compromise cover us
ually ends up with most of the upper 2/3 of the 
cover perforated (including the top) except for 
areas to be protected from contaminants. The bot
tom usually has few openings except for the ARINC 
cooling outlet holes. The bottom 1/3 of the sides is 
usually closed except for some occasional perfora
tions near the front.

Fig. 9 shows average temperature rise of tubes, 
resistors, capacitors, and chassis for various test 
conditions with and without ARINC cooling on a 
typical airline equipment.

Note that component temperature rise is consid
erably higher without air than with ARINC cooling. 
The ambient temperature in the rack is also higher 
without air (approaching 55 C) than with ARINC 
cooling (approximately 30 C).

Thus, the compromise cover must favor the non- 
forced cooled situation.

Conclusions

Improved thermal design requires familiarity 
with the environment in which equipment is in- 

’ stalled. Good general layout plus close attention to 
detailed component replacement and mounting is 
also essential.

I ‘‘mperature-reducing shields and other special 
devices as well as proper selection of components 
and conservative electrical design are basic for a 
reliable end equipment.

1 'i st covers must be effective and y et practical 
f’” the customer’s standpoint.

u cannot guess your way into good thermal 
d’' n—laborious thermal testing with adequate 
h acilities and proper test techniques are funda- 
n al to reliable equipment free of weak links.

>m a paper presented by the author at the 
\ nal IRE Convention, March 1957.
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SRU-55 Series Klystrons 
give high power at low voltage
Small reflex oscillator klystrons for 14.5-17.0 kmc and 15.7-17.0 kmc

SRU-55 OPBRATINB SPECIFICATIONS SRU-SSA OMRATINO 8PICIFICATION

Frequency 

Beam Voltage 

Output Power (optimum load} 

Minimum Output Power

14.5 to 17.0 kmc

300 v

4-5 tc 75 mw

20 mw

15.7 to 17.0 kmc

300 v

4-0 to 45 mw

20 mw

Ready for immediate delivery are two 
Sperry K Band Klystrons. The SRU-55 
and SRU-55A satisfy a multiplicity of 
requirements yet are manufactured with 
the economies of a single tube type.

The SRU-55 was developed primarily 
as a local oscillator in radar systems.

Only high and 1%«" in diame
ter, it couples rugged construction 
with superior vibration characteristics 
to withstand the severe environment of 
airborne applications for thousands of 
hours. The SRU-55 exhibits high

frequency stability under abrupt changes 
in line voltage. Objectionable leakage 
has been controlled to eliminate need for 
external shielding. Other features include 
low voltage operation and ease of tuning 
over an extremely broad range with no 
appreciable hysteresis.

The SRU-55A was designed especially 
as a signal source for test sets like the 
AN/UPM-28-29. Other applications: 
local oscillator in microwave receivers 
and spectrum analyzers; low-power 
transmitting tube. Important features

include minimum leakage and excellent 
test modes. Dimensions and operating 
features are similar to those of SRU-55. 
Write or phone your nearest Sperry 
district office for more details.

ELECTRONIC TUBE DIVISION

GYROSCOPE COMPANY
Great Neck. New York

DIVISION OF SPERRY RAND CORPORATION

BROOKLYN • lLvLLAND • NEW ORLEANS • LOS ANGELES • 
SAN FRANCSrO • SEATTLE. IN CANADA: SPERRY GYROSCOPE

QUESfC

CIRCLE 34 ON READER-SERVICE CARD FOR MORE INFORMATION



LARGE or SMALL

SINGLE STRAND 

lULTI-CONDUCTO 

f £ 1 I i

YOUR BEST SOURCE IS LENZ!
Wires and Cables to Military and 
Commercial Specifications

• Lead Wire», UI and C.S.A. Tested

• Hook-Up Wire», UL and C.S.A 
Tested

• Microphone Cables

• Low Capacity Coaxial Cables

• PA and Inter-Com Cablet

• Telephone Wires and Cables 

Write Today for Catalog

In Lenz you have the fortunate combina
tion of extensive resources and facilities 
plus over half a century of wire and cable 
manufacturing experience. This, plus the 
rigid quality and precision standards that 
govern all Lenz production, is your assur* 
ance of fault-free, "exactly-to-specifica- 
tions" production of your wire and cable 
orders.
Whatever your wire and cable problems 
may be, you can be sure that Lenz engi
neers will provide an "honest" recommen
dation and an economical solution.

CABLES and WIRES

In Business Since 1904

LENZ ELECTRIC MANUFACTURING CO
1753 No. Western Avenue Chicago 47, Illinois

Western New York Area 
JACK V. COSTELLO 

Ellicott Square Bldg.
Buffalo 3, N. Y. 

Phone: MAdison 2351

SOME LENZ REPRESENTATIVES
Pittsburgh Area

TANNER AND COVERT 
300 Mt. Lebanon Blvd.

Pittsburgh 34, Pa. 
Phone: LOcust 1-5067

CIRCLE 36 ON READER-SERVICE CARD FOR MORE INFORMATION



Self-Powered
Square Wave Attachment

Design of the sine-to-square 
wave converter permits the use of 
the input sine wave as the sole 
source of power. Diodes CR1 and 
CR2 together with capacitors Cl and 
C2 form a voltage-doubler half-wave 
rectifier, which supplies the power 
for the transistor stage. The same in
put signal serves to drive the 2N112 
transistor to saturation through Rl. 
The square wave output, developed 
across R3, has a rise time of less than 
0.5 per cent of the wave period.

ESIGNED as a plug-in unit for sine wave 
oscillators, this square wave attachment is a 

simple device for converting sine waves to square 
waves without elaborate circuitry or additional 
power. The attachment derives its power from 
the sine wave source, no batteries are required 
The square wave output is sharp and symmetri
cal enough to be suitable for many test purposes.

The attachment, manufactured by Mandrel 
Industries, Inc., 5134 Glenmont Drive, Houston. 
Tex., will provide* a 17 v peak-to-peak square 
wave with a 3000 ohm or less internal resistance, 
when driven with a 25 v rms sine wave from a 
GOO ohm source. This output impedance depends 
upon the attenuator setting. The square wave 
has a rise time of less than 0.05 per cent ol the 
period from 5 cps to 20,(XX) cps and a duty cycle 
of 50 per cent, ±2 per cent. The square w ve is 
still good and in most cases usable to be ond 
100,000 cps.

As illustrated, a simple voltage-doublei ‘all
wave rectifier circuit is made up of the c ^des 
CR1, CR2 and capacitors Cl and C2. Thi con
verts the output of the oscillator to de pov f”1 
the single transistor stage built up around a i^1'

fi 
o 
S( 
Ii
Si 
ii
11



Solid Glass TerminalsFUSITI V

Relays Shrug Off

«0e*

After exhaustive tests to determine which type of

roni

)ses. the transistor at

bootstr:

i ave

THE

CINCINNATI 13, OHIO6026 FERNVIEW AVE.
CIRCLE 37 ON READER-SERVICE CARD FOR MORE INFORMATION
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high fre 
cent outquencies and helps maintain a 50 per 

put waveform duty cycle.
Output clipping is provided by a
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FUSITE CORPORATION

terminal could best absorb the punishment of vibration 
and shock, the North Electric Co. selected the Fusite 
’erminals illustrated in these two relays.

Because Fusite Terminals combine the advantages of 
both compress-on and glass-to-metal interfusion the 
pins stay secure through punishing production pro
cessing and tortuous airborne applications.

Hundreds of electrical components (including these 
North Relays) are meeting MIL-R-5757C with the help 
of our rugged hermetic seals.

Fusite smelts its own special grades of glass and 
maintains developmental engineering service.

Send for the Fusite catalog of standard terminals or 
forward a print of your custom terminal needs.

operation. Square 
across the collector 
capacitive effects i

wave output is developed 
resistor R3. C3 balances out

biasing network consisting of CR4, C4 and R5. 
W ithout this circuit, power supply ripple ap
pears on the output when the transistor is cut off. 
Signal attenuation is achieved by means of the 
H I R6 combination. R4 also serves to protect the 
ooit in case of a short circuit.

'ackaged in a chromium-plated steel case, the 
' ice is provided with banana plugs for inser

f । into the oscillator binding posts, two output 
bi ding posts, and a conventional output atten- 
' »r-setting dial.

or further information on this product, turn 
he Reader’s Sen ice Card and circle 323.

output of the oscillator also serves as the signal 
source to drive the 2N112 to saturation through 
Rl. A resistor-diode combination (R2, CR3) 
serves to balance the load on the oscillator dur
ing the transistor cutoff portion of the circuit

terminals
PROTECT PRODUCT 

PI Rf ORMfiNCI
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If delivery has ever been a problem, 
try Deringer. You'll be glad you did

GLASS-TO-METAL
FUSION SEAL

BUTT-WELDED 
LEADS

METAL-TO-METAL 
WELDED SEAL

Write for those FREE 
CONTACT CATALOGS

LC tank circuit. PSI sresponse of the
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itane 
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suggested symbol for the voltage-vari
able capacitor is used in these drawings
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DERINGER
Metallurgical Corporation
8117 Monticello Ave • Skokie, Illinois 

PHONES: CHICAGO KEystone 9-8502 SKOKIE ORchard 5-1030

When You Need
CONTACTS IN A HURRY
Here’s how Deringer Delivery saves you 
time and increases your profits.

Whether the contact you need is stand
ard or special, Deringer delivers in ac
cordance with your needs and in less time 
than others take to process an order.

Our prices are competitive. You pay no 
premium for our precision quality and 
faster delivery.

THIS MINIATURE, high-Q, voltage-variabk 
capacitor is now available in production 

quantities, and can be used to replace mechani 
cally-varied capacitors. Enabling the design of 
miniaturized afc, frequency modulation and 
voltage tuning circuits with low power consump 
tion, the \ aricap can be obtained in capacitances

volts applied.
Developed by Pacific Semiconductors, Inc 

10451 West Jefferson Blvd, Culver City, ('alii 
the Varicap utilizes the principle that when an 
increasing voltage stress is applied to a semi 
conductor diode, the displacement domain at 
the p-n junction widens. The resulting decrease 
of capacitance between the two segments may 
be accurately calculated, and varies essentially 
as 1 Vv, when the semiconductor is biased in

BIAS
Fig. 3. Frequency modulation cir
cuit. The shunt capacitance of the 
Varicap is altered by the ap
plied signal, with a consequent 
modulation of the oscillator fre
quency. This semiconductor device 
may be used from 5 to 500 mc.

Fig. 1. Construction of the Varicap 
Silicon is enclosed in ceramic material 
device may be used in 150 C ambient

HAVE YOU EVER HAD THIS PROBLEM?

ELIMINATE PRODUCTION DOWN-TIME

DERINCER

Fig. 2. Voltage tuning circuit. A poten
tiometer is used to vary the bias placed 
across the Varicap. The resulting change in 
shunt capacitance changes the frequency



MIXER DISCRIMINATOR ------

OCAL OSC

BIAS

Fig. 4. Automatic frequency control circuit, 
he output frequency of the local oscillator 

s modulated by the Varicap circuit which 
s affected by the change in discriminator 
output. A series capacitance is used to block 
he bias applied to the semiconductor.
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the reverse direction. Construction of the unit is 
shown in Fig. 1.

A silicon device, the Varicap is useful at tem
peratures ranging from —65 to 150 C. The capac
itance and incremental change in capacitance 
remain almost constant in this range. The ca
pacitance and the series resistance of the Vari
cap are independent of frequency over the range 
from 5 to 500 mc.

Series resistance measurements show a typi- 
.il range from 4.2 ohms for the 56 ppf unit to 

S.5 ohms for the 20 ppif unit. This low impedance 
may be desirable in a number of transistor cir
cuits. Typical Q is from 13.5 to 18.7, and capac
itance change for any unit is from 50 per cent 
of the nominal capacitance (taken at 4 v bias) 
to 225 per cent, from 0 to — 8v applied. Maxi
mum bias voltage is —20v. The Varicap measures 
0.265 in. length, 0.14 in. diam.

Applications

Designed to be used wherever an ordinary 
variable capacitor can be used, the Varicap 
functions efficiently in a voltage tuning circuit 
such as sketched in Fig. 2. In a communications 
transmitter or receiver a manually operated 

-potentiometer would be used to change the 
voltage applied across the Varicap. To frequency 
modulate a subcarrier oscillator, for example, the 
signal is applied across the semiconductor, which 
changes the operating frequency, as in Fig. 3. 
hi afc circuit using the voltage-variable capaci
tor is shown in Fig. 4.

Cl irly the device will find application in 
tering subcarrier oscillators, where weight 

uid olume are at a premium as well as low 
P°"' consumption; to modulate sweep gener- 
ators. for multiplexing and for frequency 
shift /eying.

, C further information on this product, turn 
f f Reader Service card and circle 39.

1 FORMING GAS 

ATMOSPHERE

I FOR BRIGHT 

I ANNEALING 

f OF 
I

TUBE PARTS

By reacting ammonia with air in the presence of 
a specially developed catalyst, BAKER'S Nitroneal Gas 
Generator produces pure nitrogen with a controllable 
hydrogen content, completely free of oxygen, for furnace 
brazing and bright annealing of stainless steel. The 
hydrogen content contained in the generated gas can be 
varied to meet the changing requirements of the electron
ics field, and can be maintained, within close tolerances, 
at any desired percentage between 0.25% and 25%. Econ
omy is one of the major factors of this equipment. The cost 
of the nitrogen produced by the Nitroneal Generator is 
found to be many times cheaper than an equal amount of 
cylinder nitrogen.

Briefly, the other salient features of the Nitroneal 
Generator are: Safety-all danger of explosion is elimi* 
nated, high concentrations of hydrogen are never present; 
Fully Automatic—no operating personnel required, changes 
in pressure or load are automatically compensated; Uniform 
Analysis-gas composition remains constant within 0.25% 
of the set point; Quick Starting—the catalytic reaction is 
exothermal, there are no heating elements to prevent im
mediate action; Flow Range-operation anywhere in the 
range of from 25% to 100% of rated capacity without 
change in gas composition; Portability—a single unit, con
nections to a 110 volt line, water, air and ammonia lines 
and drain are all that are required; Minimum Maintenance 
-the catalyst lasts indefinitely, maintenance costs are 
practically nil.

Write for complete catalog material and details.

PRECIOUS 
MITALS

113 ASTOR STREET, NEWARK 2, NEW JERSEY
Typical steel mill installation 
of three Model 3000G Nitroneal 
Generators. LOS ANGELES • CHICAGONEW YORK • SAN FRANCISCO

BAKER

RHODIUM PLATING provides 
a hard, brilliant white, 
nontarnishable surface 
extremely resistant to cor
rosive conditions

SUPER SENSITIVE DEOXO' 
INDICATOR measures the 
faintest traces of oxygen 
or hydrogen present as 
impurities in other gases

OEOXOK PURIFIER provides 
low-cost catalytic purifica
tion of gases. DEOXO" 
PURIDRYER dries as well as 
purifies the gases

RESEARCH MAINTAINS BAKER’S LEADERSHIP IN PRECIOUS METALS

CIRCLE 40 ON READER-SERVICE CARD FOR MORE INFORMATION
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which, rewritten, becomes

But
where L anc

TRANSISTOR CASE
TRANSISTOR CASE

nnnnnnnnnnnnnnnnnn
Fig. 2. Transistor secured to cold plate by screws

SCREW FOR SECURING 
TRANSISTOR TO COLD 
PLATE, NOT EXTEND
ING PAST UPPER 
COLD PLATE 
SURFACE

equivalent 
conductive 
cold plate.

ELECTRONIC DESIGN • November 1

where h and S are the heat transfer coefficient and 
surface area for the cold plate, W is the airflow rate 
and cp the specific heat for air.

Substituting equations (2) and (3) into (1)

length, conductivity and area for 
path drop from the transistor to
(This is made up largely of the contact resistance 
between transistor and cold plate.) The cold plate 
equation can then be written (ref. 2)

Melvin Mark
Consulting Engineer 

1384 Massachusetts Ave. 
Cambridge, Mass.

The surface temperature (or base temperature) 
of the transistor is fixed by the particular electrical 
application and the heat dissipated. The inlet air 
temperature is given by whatever is available either 
in the aircraft of other source. For the transistor 
mounted on the cold plate (Figs. 1, 2), the following 
equation can be written.

The first term on the right hand side of equation 
(5) depends on the contact resistance between 
transistor and cold plate, the second and third 
terms depend on the airflow rate W.

Tests on three different power transistors 
mounted on cold plates were conducted at various 
power levels, and transistor temperatures measured 
as a function of flow rate W. The three power 
transistors were the H-7 and H-10 (Minneapolis- 
Honeywell), and the 2N242 (Sylvania). Each was 
fastened by studs or screws drawing the transistor 
case tight against the cold plate. No mica insulat 
ing washers were used; instead the whole cold

THE POWER transistor is being utilized more 
and more, and requires no small amount of at

tention from the cooling point of view. Its allowable 
surface temperature is low compared to a vacuum 
tube while its dissipation is high and its surface 
area small.

Externally, the power transistor consists generally 
of a shell or case, at one end of which is a plate or 
copper base, sometimes with a threaded stud on it. 
(See Fig. 1.) This plate or base is a critical external 
part of the transistor, and manufacturers give al
lowable plate temperatures as a function of power 
output. The problem then is to cool this plate as 
efficiently as possible.

Free convection and radiation can provide ac
ceptable transistor surface temperatures only where 
the wattage dissipation is small and the ambient 
temperature is low relative to the transistor case 
temperature. Also, there must be sufficient space 
surrounding the transistor to allow for the develop
ment of the fluid velocities associated with free 
convection. Sea level operation is often assumed; 
but for high altitude operation, free convection be
comes practically non-existent. Lack of free convec
tion, combined with the tight packaging require
ments makes forced convection an attractive solu
tion for the cooling problem.

In forced convection, fins, or extended surface 
area, properly designed, can reduce the amount of 
air required for cooling (ref. 1). A very’ useful tech
nique for finning components is the “cold plate” or 
“cooled chassis” (ref. 2). This is essentially a plate- 
fin heat exchanger on which the component is 
mounted. Applying this technique to the power 
transistor results in finning the plate of the transis
tor. The stud, where one exists, extends down into 
the plate, drawing the transistor tight against the 
plate surface. In the absence of a stud, screws may 
serve the same purpose (Fig. 2).

COPPER PLAT

-COLD PLATE

L — ti — (ts ~ tcp) 4- (tcp — h) (1) 

here ta is the transistor surface temperature 
G is the inlet air temperature
tcp is the cold plate temperature adjacent to 

the transistor
q is the heat dissipated

tt “ trp 4- qLr kcA, 

and A,, represent

ATE

-COLD PLATE

'—STUD

Fig. 1. Stud type transistor on cold plate
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se temperature 
e above inlet 

i r, per watt; and 
essure drop 
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air flow rate for 

t ree different 
insistor types.

plate was electrically insulated by means 
of a gasket. This eliminated the tempera
ture drop across the mica washer, normally 
between the transistor and the mounting 
surface. The cold plates were of aluminum, 
two by two in. square, with 1/4 in. high 
fins, .050 in. thick and ten fins per in. The 
surface of the cold plate opposite the tran
sistors, against the fins, consisted merely of 
an aluminum sheet metal cover, 1/32 in. 
thick. The results of the tests, plotted in the 
form of equation (5) are given in Fig. 3. 
Pressure drop is also given.

Equation (5) may be rewritten by sub
stituting the proper values for h, S, and c,.. 
and converting from W in lbs. per hr., to 
C in cfm (at sea level conditions, 14.7 psia, 
21 deg C). For low flow rates,

where L and G are in deg C and q is in 
watts. The tests which resulted in Fig. 3 

* were conducted with the transistor and 
cold plate completely insulated so that no 
rad। ition or convection took place from 
the transistor case. The only heat path then, 
was ihrough the cold plate into the air ex- 
cepi for some loss throwgh the insulation. 
The L — ti) values plotted were corrected 
lor ny heat loss through the insulation, 
mu' ig the results conservative.

results of these tests show that to 
ma ain t8 = 85 C for the H17, for exam- 
ph vith 5 w dissipation and tt — 60 C

1 require about 1/2 cfm with the cold 
described. This amount of air might 
rther reduced by increasing the size

TRONIC DESIGN • November 1, 

of the cold plate or the number of fins per 
in. But the amount to be gained by this is 
limited by the value of 1/Wcv -f- Lc/kcAc 
in equation (5). Increasing the area of the 
plate or increasing the number of fins af
fects only the 1/hS term, which has the 
value 0.77 deg C per w for the two by two, 
10 fin per in. cold plate. The magnitude of 
the Lc/kcAe term varied with the particular 
transistor, being 0.35 deg C per w for the 
2N242, 0.5 for the H-10, and 0.8 for the H-7.

The cold plate technique appears to be 
a very satisfactory one for cooling power 
transistors with air. From a packaging 
point of view the technique adapts itself to 
any number of overall system schemes and 
has advantages which have been discussed 
elsewhere in the literature (ref. 2). In addi
tion, the technique offers a positive method 
for insuring that the transistor temperature 
efficiently remains at a proper level con
sistent with the required performance and 
reliability expected.
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RELIABLE time delay with SMALL size

^7/c-CM^c TIME DELAY RELAY
Reliable time delay and small size are basic advantages 
of this new relay, but there are several others worth 
knowing. The Type A Silic-O-Netic Relay operates on 
the proven silicone controlled, magnetic flux variation 
principle . . . delivers these real advantages:

DOUBLE-POLE, DOUBLE-THROW switching if 
required ... at SNAP-ACTION contact speed. 
May be ENERGIZED CONTINUOUSLY. . . does 
not require auxiliary lock-in circuits ... a load 
carrier in itself.

SIMPLE HERMETICALLY-SEALED time element
. . . long life stability. Not subject to aging 
or fatigue.

LOW COST as a unit; even lower considering 
simplified installation.

Bulletin T-5002 
gives details. 

IPs yours upon request.

BRIEF SPECS
Time delays . . . from % to 120 seconds

Small size . . . Overall dimensions:
2’/i6" x 2" x l’/u". . . Weight 3 ozs.

Contact capacity ... 3 amp. at 120 volts 
AC (Non-inductive load) . . . D.P.D.T.

High Speed actuation . . . positive contact 
operation.

HEINEMANN

ELECTRIC COMPANY
156 Plum St., Trenton 2, N. J.

CIRCLE 41 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products

Telemetering 
Transmitter

Long Range, 200 W

This 200 w transistorized pm transmitter substan
tially increases the effective range of fm/fm tele
metering. The equipment is complete in a single 
unit and requires no amplification of the output. It is 
smaller and lighter than presently available 50 w 
transmitters for similar duty, occupying only 67 
cu in.

Standard operation is in the 215-235 me range 
with frequency stability of -0.01 per cent up to 71 
C. Higher frequencies are possible with minor modi
fications. Operation at 200 w requires 12 cfm exter
nal cooling air. Integral heat sink provisions are 
ideally suited to missile requirements, stretching out 
the transmitter’s operation during periods of rapid 
heat build-up.

Texas Instrument Inc., Apparatus Div., Dept. ED, 
6000 Lemmon Ave., Dallas 9, Tex.

CIRCLE 42 ON READER-SERVICE CARD FOR MORE INFORMATION

Plug-Ins for Automation Systems

Meet Vibration and Temperature Tests

This line is designed for timing systems, auto
matic control systems, data handling, computing 
and automation systems. Representative units 

48

have been tested by a qualified independent lab
oratory and found to readily meet the shock, 
vibration and temperature requirements of MIL- 
E-5272A. Some typical plug-ins are cathode fol
lowers, gate amplifiers, de amplifiers, one-shots, 
flip-flops, phantastrons, voltage regulators, thyra
tron ring counters, and thyratron pulse generators.

Engineered Electronics Co., Dept. ED, 506 
E. 1st St., Santa Ana, Calif.

CIRCLE 43 ON READER-SERVICE CARD FOR MORE INFORMATION

True Differential DC Amplifier

Common Mode Rejection of 74 Db at 30 Kc

Model 450-1800A de amplifier is offered with a 
fixed gain linearity of 0.1 per cent and a high cur
rent linearity of 0.5 per cent. Common mode re
jection at de is 100 db, at 400 cps is 80 db, and 
from 400 cps to 30 kc it is 74 db. Gain is smoothly 
adjustable from 1.5 to 1000. Equivalent input drift 
is rt 2 mv. Equivalent input noise from 0 to 1000 
cps is 20 pv peak to peak. Chopper Intermodulation 
is less than 0.1 per cent. Frequency response is 
3 db loss at 30 kc. Maximum available output volt
age is rt 18 v (open circuit) and rt 8 v (5000-ohm 
load.) Weighing 14 lb, amplifier is available in an in
dividual case or in four-unit rack mounted frame.

Sanborn Co., Industrial Div., Dept. ED, 175 
Wyman Street, Waltham 54, Mass.

CIRCLE 44 ON READER-SERVICE CARD FOR MORE INFORMATION

Limits Current

Transistor 
Power 
Supply

A low-cost de laboratory power supply, designed 
for use with transistors, provides instantaneous and 
positive protection against overload, current creep, 
overheating, short circuits and other conditions en
countered in experimental transistor circuit work. 
Current limiting is accomplished through the use of 
solid state elements. Operates from 115 v, 60 cps, 
and provides voltages of 6, 12, 18, 24 and 30 v with 
limiting current ranges of 1. 3, 10 and 30 ma.

Western Apparatus Co., Dept. ED, 2001 Green
leaf St., Evanston, Ill.

CIRCLE 45 ON READER-SERVICE CARD FOR MORE INFORMATION

Electrolytic 
Capacitors

One to 125 pf

These aluminum electrolytic capacitors have on lx 
a few pa of electrical leakage in a range from 
to 125 pf. Ratings are from 4 to 150 v de, an 
operating temperature from —20 to -j-85 
Lengths range from 5/8 to 1-1 4 in. and diamet 
from 3/16 to 5 16 in. Centered axial leads pern 
automatic insertion in printed circuit boards.

The Magnavox Company, Dept. ED, 1 
Wayne 4, Ind.

CIRCLE 46 ON READER-SERVICE CARD FOR MORE INFORMAL
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relay plug-in transparentseries

SERIES

Rack Mount MODEL KR 8M
Each supply KR 8

CIRCLE 47 ON READER-SERVICE CARD FOR MORE INFORMATION

Range 2 to 1350 Kc SERIES

WJ STABILITYRECOVERY TIME UTPUT IMPEDANCE
Kepco KRVoltagr Regulated Power Supplies are conservatively rated and are designed for continuous duty at 50C ambient

Terminations on rear ot unitavailable
Oil filled condensers

Color Grey Hammertone

Guarantee one yea;

ORC 48 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 49 ON READER-SERVICE CARD FOR MORE INFORMATION

MCOEL
KR-16MC

has two 
10 Amp 
outputs

band 
it ma

type TFPS-75, has its frequency range 
in four steps from 2 to 1350 kc for narrow

per < 
+H 
over

600 ma

KR
SERIES

125 ma.

KR 
SERIES

To Include 3' Current and Voltage Meters. Add M to Model number (eg KR 16 M and Add $30 00 to the Price
To Include Oust Cover and Handles for Table Mounting, Aoi C to Model number teg KR16C) and Add $1000 to the Price
To Include Meters. Dust Cover and Handles Add MC to Model number (eg KR 16 MC and Add $40 00 *o the Price

PRICES F 0 8 Flushing

300 ma.

10 a, 115 v Contact 
Ratings

Less than 0.2 volts to» line fluctuation from 105
125 volts and less than 0.2 volts for load variation from 0 to 
maximum current 
■Less than 3 mv. rms

The output voltage variation is less than the regula
Tion specification for a period of 8 hours

Less than 50 microseconds. The excursion in 
the output voltage during the recovery period is less than the 
regulation specification.

Less than 0.1 ohms from 20 cycles to 
100KC. Less than 0.5 ohms from DC to 20 cycles. Many units 
have very much lower output impedance

RONIC DESIGN • November 1, 1957

measurements. For wide band measurements, 
be continuously varied from 2 kc to 1350 kc. 

ype TFPS-75 has distortion of less than 0.1 
nt, and adjustable voltage level from —70 to 
b. and an output which is Hat within 0.2 db 
he entire frequency range. The output im- 

1 e of the instrument can be switch set at 0, 75, 
600 ohms.
national Telephone and Telegraph Corp., 

ED, 100 Kingsland Rd., Clifton, N.J.

6 3V AC Model

dust-proof enclosure. Utilizing standard octal and 
11 pm bases, this relay comes in contact arrange
ments up to 3 pdt. Contacts are rated at up to 10 a 
at 115 v ac, non-inductive. Coils in all standard ac 
and de voltages are also available for plate circuit 
applications. The unit measures 1-7/16 x 1-7/16 x 
2-1/8 in. high. The relay wiring diagram is printed 
on the enclosure.

Line Electric Co., Dept. ED, 271 S. 6th St, 
Newark 3, N.J.

SEND FOR BROCHURE B-576 — SPECIFICATIONS ON NEW MAGNETIC. TRANSISTOR AND TUBE 
VOLTAGE REGULATED POWER SUPPLIES AND SEMI-CONDUCTOR DC TO DC CONVERTERS

Fast recovery time, suitable for Advanced vacuum tube regulator 
r / square wave pulsed loading. circuitry

Voltage range continuously variable Power requirements 105-125 volts, 
without switching. 50-65 cycles.

All models available Either positive or negative may be Locking type voltage control AC, DC
for 400 cycle operation grounded switches, fuses, and pilot lights.

on special order.

12V4
12V4
12 1/4

KR5 
KR6 
KR 7

Each supply KR16 
has two KRI7 
15 Amp KRI 8 
outputs KR19

Price 

$270 
$180 
$U< 
$190

OUTPUTVOLTS DC
0-Î50 

100-200 
195-325 
295 450

Rack Mount
Model W H

KR12 19"' 7" 1
KR3 19" 7" 11
KR4 19" 7- 11
KR10 19" 7" 1

MODELKR4

OUTPUT VOLTS DC
0150 

100 200 
195 325 
295-450

OUTPUT VOLTS DC
0-150 

4 00-200 
' 195 325 
I 295 45'1

Price 

$625 
$625 
$695 
$695

6.3V AC

Each supply 
has two 
5 Amp. 
outputs

IUTPUT IMPEDANCE

INC
INDEPENDENCE 1 7000

FOR VOLTAGE REGULATED

POWER SUPPLIES

131 38 SANFORD AVENUE • FLUSHING 55

6.3V AC Model
F 

W
lack Mount

H 0 Price

19" IOV24 13" $330
19" IO1/2" Í3’ $240
19" IO*2" 13» $240
19" IOV2" TF $250

MODEL KR-1C
$ 90
$ 90
$ 97

IUTPUT VOLTS DC 6.3V AC Model
Rack Mount 

W H 0

0-150 Each supply KR11 19" 7" 11”
100 200 has one KR 1 19" 7" 7'2"
195 325 3 Amp KR2 19" 7" V t'
295450 output KR9 19" 7’ 71? J



New Products

ESC corporation, first in custom-built delay lines.

announces the opening of its new..

t electronic components division /

ESt

Waveguides
For Test Equipment

I A 
|de<r- 
Iht* 
InU t 
I A
It >na 
Istruct 

ip fl 
lu»"'.

drift 
range

A series of test equipment ferrite isolators, del 
signed to meet the exceptionally high performan J 
characteristics required for test equipment applical 
tions, is available covering extremely broad fre® 
quency ranges. Models WR-90, WR-112, WR-B® 
and WR-187 waveguide sizes may be obtained witM 
a variety of flange combinations. Other sizes are! 
presently being developed for use as test equipmecll 
and should be available shortly. I

Airtron, Inc., Dept. ED, 1101 W. Elizabeth Ave., 
Linden, N.J.

CIRCLE 51 ON READER-SERVICE CARD FOR MORE INFORMATION

ceeds 
natec 
200 \ 
all ci

Eh
430 ?

pulse transformers

medium and low-power transformers

filers of all types

pulse-forming netivorks

miniature plug-in encapsulated circuit assemblies
Ultrasonic 
Transducer

400 W
Continuous

exceptional employment opportunities 
for engineers experienced in pulse techniques

CORPORATION • 534 BERGEN BOULEVARD • PALISADES PARK. NEW JERSEY

CIRCLE 50 ON READER-SERVICE CARD FOR MORE INFORMATION

This M-203B transducer is a rugged, low-cost, 
high-power ultrasonic generator which can perate I 
continuously with 400 w of electrical input power® 
at 26 kc. A sound pressure of one million dyi s cm ■ 
results in the vicinity of the transducer v n ra‘l 
diating into open water with 100 electrical input® 
to the structure. Cavitation is evident at thi iower| 
level throughout a region of about 80 d- total® 

angle. ■
Massa Labs., Inc., Dept. ED, 5 Fottler Rd lIing- ■ 

ham, Mass. I
CIRCLE 52 ON READER-SERVICE CARD FOR MORE INFC ATION |
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5 per cent. Insulation resistance ex
ceeds 30,000 meg x pf at 25 C. Desig
nated as B-125, the line is available in 
200 v, 400 v and 600 v ratings, and in 
all case styles.

Electron Products Co., Dept. ED. 
BON. Halstead Ave., Pasadena, Calif,

Tantalum Foil Capacitors 
0.25 to 140 uf

ie of high reliability capacitors 
•d to withstand mechanical, 
al and thermal abuse are man
ed with Mylar film for low 
•, and Kraft tissue for excep- 
durability. Extended foil con- 
m permits an average current 
I a per pf at all power frequen- 
nd much higher instantaneous 
in pulse networks. Capacity 

vith temperature throughout a

A line of high quality tantalum 
foil, electrolytic capacitors is produced 
in limited quantities for engineering 
evaluation and use. Carrying the trade 
designation Tan-O-Mite, a designa- 
tion which also applies to tantalum 
"ire units, the Series TF capacitor 
dentin । s the extraordinary shelf and 
operating life, stability and greater ca
pacitance per unit volume that is 
characteristic of tantalum metal units, 
^ide operating temperature range, 
-55 i > -|-85 C, is another feature of 
these apacitors.

$U1 lied in sealed metal cases in 
thn-r ¿eSj q)e serjes Tp units collec- 
bvci »fter a capacitance range of

140 pf. Working voltages up 
t° 15 v are available.

01 ite Mfg. Co., Dept. ED, 3653 
I St., Skokie, Ill.

Lt 54 ON READER-SERVICE CARD
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FILTORS, INC
Port Washington, 
Long Island, New York 
POrt Washington 7-3850

m

0

EXCLUSIVE

o
I

a m

By Filters, 
smallest and lightest 
hermetically sealed latching 
sub-miniature relays, 
magnetically held— 
no power drain— 
and electrically reset.
2PDT, IfPDT and 6PDT

High shock and vibration 
resistance.

SMALLEST —

LIGHTEST

All made to
MIL-R-25018 (USAF) 
and MIL-R-5757C.

Dry circuit relays available

Write for catalog

Leading manufacturers of 
hermetically sealed 
sub-miniature relays.



New Products

accurately controlled. Greater freedom for designers who can

AMERICAN LAVA

< CIRCLE 56 ON READER-SERVICE CARL

Insulated 
Terminals

High
Dimensional 

Stability

source, 
approved

A Subsidiary of
Minnesota Mining and 

Manufacturing Company
CHATTANOOGA 5. TENN.
56TH YEAR OF CERAMIC LEADERSHIP

usually find in our special purpose AISiMag Alumina materials the exact combi 
nation of characteristics desired. Custom formulations for unusual requirements.

Adjustable Wire Wound Resistor 

0.001 Per Cent Accuracy

This encapsulated unit is a precise 
trimming potentiometer embedded 
within the body of a precision wire 
wound resistor. Similar temperature 
coefficient wire is used for both the 
main and trimming sections. With 
values up to 1.5 meg, Comp-l Trim 
113 can be adjusted to 0.1 per c< nt of 
the nominal value and trimm< 4 to 
0.001 per cent. Special temper iture 
coefficients and wider trimming vari
ations are available on request

Eastern Precision Resistor 1 >rp., 
Dept. ED, 675 Barbey St., Bro lyn, 
N. Y.

CIRCLE 58 ON READER-SERVICE CA

service, contact Minnesota Mining & Manufacturing Co. Offices in these cities (seo your local telephone directory) Atlanta, Ga. • Boston Newton 
Center, Mass • Bufta o, N. Y. • Chicago, 111. • Cincinnati, O. • Cleveland, O. • Dallas, Texas • Detroit, Mich. • High Point, N. C • Los Angeles, 
Calif • New York Ridgefield. N J • Philadelphia. Pa • Pittsburgh, Pa • St. Louis, Mo • St. Paul, Minn • So. San Francisco, Calif. • Seattle, Wash 
Canada Minnesota Mining & Manufacturing oi Canada, Ltd., P. O. Box 757, London, Ont. All other export: Minnesot - Mining & Manufacturing Co., 

International Division, 99 Park Ave., New York N. Y

SUPER PROPERTIES: High strength-tensile, 
flexural, compressive. Superior electrical 
characteristics at high temperatures and 
frequencies. Rugged resistance to thermal 
shock, mechanical shock, vibration, abra
sion. Hardness up to 9 on Mohs scale. 
Chemically inert. Permanently rigid. With
stand radiation bombardment without pro
ducing contaminants.

OTHER PLUS FACTORS: Precision toler
ances. Wide range of physical sizes and 
shapes, standard and custom designs. Fast 
delivery in any quantity. Prototype service 
if desired . . . enables designer to test per
formance under actual operating conditions 
before investing in tooling. Continuing re
search to satisfy customers’ current and 
future requirements.

Blueprint or sketch, with details of opera
tion, will bring you complete information 
on the AISiMag Alumina best suited for 
your application. NEW Bulletin 575 cover
ing several of the most popular AISiMag 
Aluminas sent on request.

A new one-shot mold manufactur
ing technique offers insulated molded 
diallyl phthalate terminals to meet 
military approval MIL-M-18794, type 
SDG. The 52-01 has the highest di 
mensional stability of all Diall com
pounds developed to date and is 
recommended for high precision com
ponents. Its high resistance to thermal 
shock prevents cracking around me
tallic inserts during soldering. Gold 
plated terminals are used for non-cor
rosion and faster soldering. Diall 
52-01 is completely non-corrosive to 
other metals, allowing safe installa
tion in sealed or open systems.

Alac, Inc., Dept. ED, P.O. Box 471 
Glendale, Calif.

CIRCLE 57 ON READER-SERVICE CARD
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High Voltage Supply 
0.001 Per Cent Regulation

Low Cost Socket 
For 4X150A Type Tubes

NAME

ADDRESS

Please send me full information on CIBA Epoxy Resins for
□ Tooling
□ Electrical

□ Structural Laminates
□ Multi-purpose Adhesives

CIBA COMPANY INC., Plastics Division 
Kimberton, Pennsylvania

COMPANY. TITLE

Wherever insulation long-life and dependability is a problem ... 
and a must... because of service conditions, or design and oper
ating "specs” that demand more than ordinary results, CIBA Araldite 
Epoxy Resins have an unmatched history of applicational successes 
to serve as effective guides to new design and maintenance devel
opments.

Here is one of them ... a case of CIBA Araldite Epoxy Resins 
being quickly ... effectively ... and economically combined with 
glass cloth to "wrap up" the insulating job securely.

□ General
C Surface Coatings
□ Plastic Body Solders
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T e high voltage supply has a sta- 
bilit comparable to that of a standard 
cell hrough the use of temperature- 
rem ited primary and secondard volt
age tandards and chopper stabiliza
tion )f the regulating amplifier. Both 
the hopper stabilization and tem
pera ure regulation are accomplished 
by n cans of plug-in units which may 
be added at any time to the standard 
HV( ST Series. Available in two 
ranges, 800 to 2.500 v and 500 to 1500 
v with reversible polarities, these sup
plies can deliver an output current of 
S ma. The output impedance is less 
than 1 ohm. Regulation for line volt- 
age changes from 100 to 125 v is bet
ter than 0.001 per cent. Long term 
stability is 0.005 per cent. These sup
plies are suited for precision spectros
copy and fast coincidence applications 
where the new fourteen stage multi
plier phototubes are used.

Tullamore Electronics Lab., Dept. 
El). 6055 S. Ashland Ave., Chicago 
36, 111.
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IDEAS IN THE 
MAKING WITH 
CIBA ARALDITE 
EPOXY RESINS

uida Araiane lhuat Kesins 
IMPROVE EFFICIENCY and 
SERVICE LIFE
of giant 220-KV low oil switches...

Designed for commercial and mili
tary application with high power 
tubes of the 4X150A type. This low 
cost high efficiency uhf socket is avail
able in several versions—with or with
out integral 2700 ppf screen grid by
pass capacity, with cathode terminals 
"rounded to shell. A high quality heat 
resistant steatite chimney is also avail- 
abl< featuring tapered construction 
win. 11 directs air flow through the 
tub- cooling fins.

I F. Johnson Co., Dept. ED, 
ca, Minn.
3CLE 60 ON READER-SERVICE CARD
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Mechanical rotation is

which withstand a 3.0
in./lb. static load.

with the shaft.

Pa
CIRCLE 62 ON READER-SERVICE CARD FOR MORE INFORMATION

Unique miniature

miniature unit combines

Features include: excellentservo

CIRCLE 63 ON READER-SERVICE CARD FOR MORE INFORMATION

Digital Voltmeter
Production Measuring

Primarily for making precision voltage measure-
ments up to 120 v de, Model 310 A provides accu-
racy of 0.1 per cent of full scale and readings at a
rate of 60 per sec—automatically or on command.
Measurements are displayed by four digits. Coded
outputs of each figure provide a signal source, op-
erate matrices, punches, or categorizing equipment.

Franklin Electronics, Inc., Dept. ED, Bridgeport,

Servoamplifier
Drives Hydraulic Servovalves

The Model 33 servoamplifier produces a de dif-
ferential current in the push-pull output stage that
is proportional to the input signal, which mav be
either de or 60 cps ac. The high impedance output
stage minimizes phase lags. The unit is designed to
drive pneumatic or hydraulic servovalves in power

applications.
dynamic response; 60 cps excitation for feedback
elements such as variable reluctance or E-type
transformer pickoffs, synchros, or potentiometers;
panel meter for monitoring system performance;
and provision for plug-in compensating networks
to alter servo system dynamic response.

Raymond Atchley, Inc., Dept. ED. 2340 Sawtelle
Blvd.. Los Angeles 64, Calif.

Why po
om-designed to measure rate of flote

in jet aircraft fuel system

Specially designed to be immersed in
fuel, both the stainless steel housing
and shaft gear are gear-driven
independently—electrical connection
is made through the external slip
ring assembly mounted in line

Center-positioning pot for a
barometric altitude computer

This pot was designed to
give a torque of onlv 0.75
oz./in. and a position
return accuracy of 0.5T of
the applied voltage.

limited bv internal stops

for designe

corrosion-free switch pot

Specifically designed for a
precise multiple switch
application . . . this

a printed circuit wafer with
Rhodium plated segmei s
for long, corrosion-free
life in a rugged anodize«
aluminum package.

Special design for an airborne FM-FM
telemetering missile system

One of these transducers modulates each

the 12 channels in the system. The
plug-in connector replaces standard term
to facilitate quick changes.

CARD FOR MORE INFORMATION
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Miniature

Name

Title□

Address

CARD FOR MORE INFORMATIONCIRCLE 64 ON READER-SERVICE

Please send information on:
Standard potentiometers

A double element potentiometer 
assembled directly on the “Autosyn” 
shaft without gear train 
or coupling devices to give 
maximum economy of space 
and weight.

Representative in my area 
Regular mailings of 
Spectrol Product News 
Have Representative call

Space problem solved by Spectrol’s precise 
“in-line” mechanism

ELECTRONICS DIVISION 

of CARRIER CORPORATION

1704 South Del Mar Ave., San Gabriel, Calif.

EL TRONIC DESIGN • November 1, 1957

Missile Weighing System 

Determines Center of Gravity

A series of high-Q filters is now being produced 
in a variety of frequencies and bandwidths for 
use on spectrum analyzers, as narrow' band circuit 
filters, as the frequency-determining element for 
oscillators, and for use as comb-filter arrays in 
classified equipment. They are readily adaptable 
to either transistor or vacuum tube circuits, and 
can be used in telemeter systems, or where single 
or multiple narrowband filter channels are required. 
In combination w ith a single vacuum tube or tran
sistor, they provide a very stable oscillator circuit.

Filter input impedance depends on the resonant 
frequency and is in the range of 20 to 90 ohms. 
Insertion loss for most types is between 14 and 18 
db. Filter output impedance (untuned) ranges 
from 600 ohms to 2(XX) ohms. Temperature change 
of resonant frequency over the range of —60 to 
-{-80 C is within ±8 ppm per deg C.

Raytheon Manufacturing Co., Missile Systems 
Div., Dept. ED, Bedford, Mass.
CIRCLE 66 ON READER-SERVICE CARD FOR MORE INFORMATION

Send us your requirements or w rite for Spectrol’s 

catalog describing the complete line and the name 

of our representative in your area. For precision 

prototypes in record time, you can depend on 

Spectrol’s highly experienced engineering staff. 

Our reliability program assures 

unsurpassed performance.

A COMPLETE LINE OF STANDARD PRECISION POTENTIOMETERS

go to Spectrol
CIRCLE 65 ON READER-SERVICE CARD FOR MORE INFORMATION

You can depend on Spectrol 
to design and deliver the pot 
you need when you need it

A new digital weighing system employs two load 
cells feeding into a digital reading weight indica
tor. The two load cells contain strain gage pickups 
and are mounted on two hooks or saddles used to 
support the missile. Input of the digital indicator 
is alternately switched between the two load cells. 
Readings are then quickly formalized to determine 
the center of gravity. Accuracy of the system is 
said to be 0.1 per cent.

Performance Measurements Co., Dept. ED, 15301 
W. McNichols Rd., Detroit 35, Mich.

Magnetostriction Filters

Wide Variety of High Q Types

in record time!

Singleturn Multi-turn

See how fast 
Spectrol delivers 

precision 
potentiometers

□ □
□
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if

MAGNET WIRE

Various

56

F

Windings for shaded pole, series fields, instruments, 
induction and others.

CIRCLE 68 ON READER-SERVICE CARD FOR MORE INFORMATION

2 Formvar insulation
3. Copper

TRANSFORMER!

For quick bonding, turn to turn, with a single application

of heat or solvent

Specify

HEPS

BONDED

These successful uses of Bondeze suggest
unlimited new redesign possibilities,

often at overall savings.

Random-wound, layer, paper-section and solenoid
coils for brakes and clutches, instruments, television,
radio and other applications.

Paper-section, random-wound, oil-filled, air-cooled and 
high voltage for distribution, current, X-ray, television, 
radio and other applications.

Any time magnet wire is your problem, consult Phelps Dodge for the quickest, easiest answer!

FIRST FOR 

LASTING QUALITY— 

FROM MINE 

TO MARKET 1

PWS DOOGE PRODUCTS
CORPORATION

INCA MANUFACTURING DIVISION
FORT WAYNE. INDIANA

CIRCLE 67 ON READER-SERVICE CARD FOR MORE INFORMATION

Crystal Filter
Miniature Design

Selectivity of the order attained by several cas
caded double-tuned if stages in the 200-500 kc 
range has been attained by this crystal filter. Unit 
is hermetically sealed for environmental stability,
Since the response curve is crystal-controlled, no 
alignment is required. Filters are also available 
to custom requirements in the 3 to 15 me range.

Blackhawk Engineering, Dept. ED, 1912 Wood
ruff Ave., Janesville, Wis.

Enlarged cross section shows:
I. Bondeze and bonding action Flight Programmer

Continuous Function Output

linear and nonlinear functions for the
planned flight of missiles are provided by this 
flight programmer. The desired functions are etched 
as lines and bars on a copper clad epoxy glass
laminate which moves in spiral tracks cut in the
programmer housing. In addition to the pulse lunc- 
tions, reverse, and stop information, a nonlinear I 
function is carried along the entire length o! the! 
program. Information for the pulse and command! 
functions are wiped off by contactors. The voltage! 
and pulse-function timing, as controlled b the 
moving circuit, can be held to very accurat and 
repeatable values because of the resolution v hich 
is attainable on the lengthy laminate. Thi pro* 
grammer unit has been qualified in a vibrati en
vironment of 12 g from 10 to 2000 cps.

Western Design & Mfg. Co., Dept. ED, anta 
Barbara Airport, Goleta, Calif.
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Eccosorb AN light weight flexible foam
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Write for Technical Bulletin

simultaneously if desired. This opens the possibility 
of simultaneous checking of several complete systems 
installed in an aircraft or missile.

make v.h.f., u.h.f. and microwave measurements

For Free Space Rooms — 50 Mc thru Microwaves!
Flexible or Rigid — Waveguide Absorbers!

This, our general, short-form catalog, contains a brief listing and description of some of 
the materials we have available. More detailed information on those listed below as well 
as our other products is available in individual brochures on each of the various lines 
mentioned, and we will be very pleased to supply you with any of these or any other 
information you may desire upon request.

Eccosorb CH is a series of broadband absorbers 
for use in microwave darkrooms. Reflecting less than 
2% of the energy incident upon its surface, this

tunc- 
inear

liable 
ange. 
Kood-

Eccosorb FR is a series of broadband rigid foam 
microwave absorbers for use in “free space” rooms. 
Antenna measurements made in a room lined with 
this absorber are comparable to those made at an 
outdoor test range. It reflects less than 2% of 
normal incident energy over the design frequency 
range, i.e., reflectivity is down greater than 18 db. 
Selected pieces can be supplied at less than 1% 
reflectivity. It is effective against parallel, perpendic
ular and circular polarizations. The absorber is 
white surfaced for good lighting conditions and is 
extremely light in weight. Outdoor exposure has no 
harmful effect on absorber performance. Eccosorb 
FR is supplied in blocks 1' x 3'. Thickness is depend
ent upon the longest wavelength at which it is to be 
effective. Power dissipation exceeds 2 watts/sq. in. 
Self-extinguishing after exposure to flame.

Eccosorb RM is a flexible sheet absorber which 
is broadbanded throughout X band and can be used 
at 600° F. It can be contoured to compound curves 
and can be cut into smaller pieces. When properly 
installed Eccosorb RM is completely moisture tight.

Eccosorb Cops are metallic housings lined on 
the inside with an appropriate Eccosorb product. 
They are used to cap or cover a radiating antenna 
1.) to confine the radiated energy within the cap and 
2.) to terminate the antenna in essentially free space 
conditions. Eccosorb Caps are provided with a Type 
N bulkhead connector so that a probe can be at
tached internally to monitor antenna output. They 
can be supplied to cover the frequency range from 
200 MC to 30,000 MC.

Eccosorb HT is a broadband microwave absorber 
useable to 1200° F. It is supplied as light weight 
ceramic blocks. Because of its high temperature 
capability, Eccosorb HT can be used where high 
power levels must be absorbed.

sheet broadband microwave absorber. Used mainly 
for lining antenna nacelles and enclosures, it can 
readily be cemented to or draped over items which 
produce undesired reflections. It reflects less than 
2% of normal incident energy over the design fre
quency range. Eccosorb AN is equally effective 
against parallel, perpendicular and circular polariza
tions and is relatively insensitive with respect to 
incident angle.

Eccosorb CHW is a series of broadband ane
choic chamber absorbers for use in the v.h.f. u.h.f. 
and microwave regions, offered in three standard 
types. It is composed of light weight pyramids, 
mounted on a rigid foam base and is broadbanded. 
For example, Eccosorb CHW 560 is effective at 50 
mc. and at all higher frequencies, extending even 
into the microwave region. Thus, an anechoic cham
ber which uses Eccosorb CHW 560 can be used to

absorber permits antenna measurements to be made 
indoors with the same reliability and none of the 
weather uncertainty of outdoor measurements. It is 
light weight and flexible — composed of enmeshed, 
rubberized fibers and supplied in sheets, 2 feet by 
2 feet. Thickness is dependent upon the longest 
wavelength at which the absorber is effective. The 
surface is white in color for good light reflection.

Eccosorb MF is a series of plastic rod and sheet 
which is used m waveguide as absorbers, attenuators, 
terminations and loads. Over the entire microwave 
frequency range these materials have a high total 
dissipation factor. Attenuation per unit length is, 
therefore, high.

Eccosorb Panelling offers a prefabricated large 
size portable absorber panel which because of its 
light weight can readily be moved from place to 
place and erected within minutes. The panels are 
offered in convenient sizes and individual panels can 
be readily locked to adjoining ones to present a con
tinuous absorber wall and electrical screen.

Eccosorb
Microwave Absorbers



Epoxys! Polyesters! Polystyrenes! Foams!

an epoxy system of controlled

monly used casting resins

Stoddard hng

flexibility. Resultant compositions can be made semi 
rigid or rubbery. Cure may be at room temperature 
Exceptional adhesion to metals, plastics, glass, etc

Cocoa Beach, Florida 
Cocoa Beach 2438

Sty cast 2850GT is an epoxy casting resin which 
has excellent high temperature properties, good 
adhesion to a wide range of materials, an extremely 
low thermal expansion coefficient and low shrinkage 
during cure.

LOS ANGELES
McCarthy Associate# 

1055 East Walnut Street 
Pasadena, California 

Ryan 1-8810

869 Washington Street, Canton, Mass

WASHINGTON, D. C.
Ted Britt, Rm. 14 

1500 Massachusetts Avenue, N.W, 
Washington 5, D.C.

Columbia 5-2694

QUEBEC-ONTARIO
M. J. Howard & Company 

132 Crocus Avenue 
Ottawa, Canada 
Central 5-9931

JTStycast 2651 is an easy to use, low cost, epoxy 
type casting resin with excellent adhesion to metals, 
plastics and ceramics. It is a general purpose ma
terial and is useful in almost all applications. It has 
a low thermal coefficient of expansion and is stable 
over a temperature range of —100 to +400° F.

NEW YORK
L. E. Markle, Jr. 

115 Mill Street 
Williamsville 21, N. Y 

Plaza 4692

SAN FRANCISCO
McCarthy issonatt« 

441 West Califf wa Avenue 
Palo Alto, California

Davenport 5-6136

DAYTON
Robert G. Siff & Associates 

341 No. Robert Blvd.
Dayton 2, Ohio 
Hemlock 1254

CHICAGO
Warren B. Cozzens Company 

846 Chicago Ave. 
Evanston, Illinois 

Davis 8-4800

WICHITA
Engineering Services Company 
618 Giorgi Washington Blvd. 

Wichita, Kans.
Amherst 2-6516

Sty cast 7095 is a low weight epoxy casting resin 
which flows easily and cures readily with Catalyst 
17 to a 500° F. continuous use material. Its specific 
gravity is 0.61.

ST. LOUIS 
Engineering Services Company 

6635 Delmar Blvd. 
St. Louis 5, Mo. 
Volunteer 3-3661

FLORIDA & SOUTHEAST
Dbm. Research Corporation

SEATTLE
Ray Johnston Company 
11009 Evanston Avenue 
Seattle 33, Washington 

Emerson 0956

DALLAS
Lawrence Sales Company 

P. O. Box 13026 
Dallas 20, Texas 
Fleetwood 2-7484

DENVER
Hytronic Measurement, Inc, 
1295 South Bannock Street 

Denver 23, Colorado
Sherman 4-2241

Stycast TPM-2 and Stycast TPM-3 are low 
loss, low dielectric constant thermosetting casting 
resins. They are useable over an extremely wide 
temperature range. When fully cured, they are re
silient, white, opaque solids.

KANSAS CITY
Engineering Services Company 

4650 Main Street 
Kansas City 11, Mo. 

Jefferson 1, 7766

SAN DIEGO
McCarthy Associates 

934 West Laurel Street 
San Diego 1, California 

Belmont 9-4016

NEW ENGLAND
Smith ¿è Purdy Associates 

944 Main Street 
Walpole, Mass.
MontroM 8-2460

NEW YORK
Stanley Fishner 
P. O. Box 1012

Rome, N. Y. 
Rome 6302

NEW YORK
Tht Creek Corporation 

Lumber Road, Post Office Box 104 
Roslyn, L. I., N. Y.

Roslyn 3-0827

CLEVELAND
Midwest Sales Company 
3219 West 117th Street 

Cleveland 11, Ohio 
Winton 1-2700

NEW YORK
P. G. MacNeiU 

100 Wellwood Drive 
Fayetteville, N. Y.

Neptune 7-9205

PHILADELPHIA
Andco Sales-Engineering 

5823 Greene Street 
Philadelphia 44, Pa.

Victor 4-9100

Stycast 2662 is an epoxide casting resin which 
exhibits outstanding physical and electrical proper
ties at elevated temperature. Heat distortion tempera
ture is in excess of 500° F. It can be used for short 
periods of time at 600° F. Continuously at 500° F. 
At 500° F. volume resistivity is 1011 ohm-cm. Stycast 
2662 is used for electronic embedments, a high tem
perature sealer/adhesive and as a surface coating.

Stycast 7090 is a low weight (Specific Gravity 
0.6) epoxide casting resin for electronic embed
ments. It has an extremely wide temperature range 
of usefulness. Low shrinkage during cure and low 
thermal expansion coefficient are other important 
properties. It cures at room or elevated temperature 
to a black, rigid, opaque solid. It is particularly 
useful in airborne embedment applications. Stycast 
1090 has a low dielectric constant and, therefore, 
has minimum effect on circuit operation. When 
cured the material is completely unicellular; mois
ture absorption is negligible. The weight of Stycast 
1090 is much less than half of that of other com-

Stycast
Casting Resins



Foam in Place! Pack in Place!
Liquids

Eccofoam DPT one-part “pack-in-place

Dipping. Spraying or Dusting1

ccocoot PCA is used spray coat and

epoxide, intended 
transformers and

ance is outstanding. For example, prolonged expos
ure to Skydrol at high temperature is not harmful 
Eccocoat C 26 is applied by dip, brush, or spray.

epoxide foam useable to 500° F. when fully cured. 
No mixing is required. It is used as received, packed 
or tamped into cavity to be filled and cured at 
moderately elevated temperature. The finished foam 
is extremely fine and uniform.

Eccosea/ W28G, a one-part 
primarily as an imprégnant for

Liquids and Powders — for Brushing,

Powders Sheet Stock

Eccofoam LM is a one-part pack-in-place type 
ceramic foam which when cured will produce a very 
fine grained, rigid foam structure of 18-20#/cu. ft 
Thermally stable at 1200° F. It exhibits very low di
electric loss over the entire temperature range of use.

Eccoseal High Q is a low loss imprégnant and 
coating used for a wide variety of R.F. and Micro
wave applications. It is a resin in solvent solution 
Thinner supplied for dilution Based on polystyrene, 
its coatings have excellent moisture resistance, low 
dielectric constant, low loss, and high insulation

Eccofoam S and Eccofoam FS respectively 
are rigid and flexible polyurethane foam sheets 
Eccofoam S is available in a wide range of densities 
Both will withstand a wide temperature range.

Eccofoam PT is one of a series of pack-in-place 
epoxy foams. It can be cured completely at room 
temperature and then is capable of use at 300° F. 
continuously, or 350° F. for short periods. The bulk 
density of Eccofoam PT is about 20 Ibs./cu. ft. It is 
extremely fine and uniform in structure. It is sup
plied m two components resembling damp sand. 
Used as a potting compound, for sandwich structures, 
a light-weight adhesive or caulking compound, for 
thermal insulation and light weight structures.

Eccofoam FP is rigid polyurethane foam-in-place 
liquid resin. Upon addition of a catalyst, it expands 
and finally cures to a rigid thermosetting unicellular 
foam of specified density. It can be processed com
pletely at room temperature. Volumes of several 
cubic feet of excellent structure can be made in one 
pouring due to the very low exotherm developed.

coils. Also used as a casting resin. Has excellent high 
temperature properties. Impregnated units have op
erated continuously at 200° C. (392° F.) and for 
short periods as high as 250° C. (482° F.) It is 
solvent-free and requires no catalyst addition. Cures 
to a thermosetting plastic; vacuum treatment assures 
complete filling of windings. Adhesion to a variety of 
materials is outstanding. Shrinkage is very low.

Eccosea/ WJ9 is a low viscosity epoxide im
pregnant and casting resin. It can be cured at room 
or elevated temperature. It is used to embed small 
items or impregnate large windings.

Eccosea/ W44HT polymerizes 100% by weight 
into an excellent high temperature, completely non
flammable solid. Manufactured as a light brown, 
low viscosity liquid, with good wetting characteristics. 
Long pot life when properly catalyzed. Stable as an 
impregnant over the temperature range —90° F. to 
4-400° F. A high dielectric strength material with 
relatively low dissipation factor.

resistance. Used as a lacquer for RF coils, as a 
reinforcing medium to up-grade paper, fabric and 
wood. It is a general purpose coil dope.

Eccosea/ W66 is an epoxide impregnating resin 
which is stable at 600° F. Supplied as a relatively 
low viscosity liquid and is used with Catalyst #17.

Eccofoam PS is a series of low weight, extremely 
low loss polystyrene plastic foams of adjusted dielec
tric constant. It finds use in microwave lens, wave
guide and antenna applications.

Eccofoam Hi K 1000F is a one-part pack-in
place adjusted dielectric constant ultra high temp
erature foam of a ceramic base. It is available in 
dielectric constants 2.0 through 6.0 and is capable 
of continuous operation at 1000° F. Being a one- 
part system it is very simple to use. It is silver in 
color. This material is also supplied in sheet form.

Eccofoam Hl K 6250 is a one-part epoxide 
“pack-in-place” artificial dielectric foam. It is avail
able in a range of dielectric constants from 2.0 to 
7.0. It is useable at 500° F. continuously. Higher 
temperature usage is also possible. Samples have 
been subjected to 1000° F. Supplied in a form re
sembling damp sand. A one-part system, no mixing 
of components is required. Sheets of this material 
are also available.

Eccocoat EC 200 is a general purpose spray, 
brush, or dip epoxide surface coating. It can be 
cured at room temperature or rapidly at elevated 
temperature. Surface coatings of Eccocoat EC 200 
are of a quality heretofore obtainable only in baked 
finishes. It is clear; its films are transparent.

Eccocoat Powder HP is a one part epoxy 
system composed of a finely divided powder. The 
method of use is to suspend the powder in a flowing 
gas stream such as air and to dip therein preheated 
components or circuits. The powder melts in place 
and coalesces to a smooth thin film. Multiple films 
can be applied by reheating and redipping. Final 
cure is accomplished after applying the proper coat
ing thickness. Excellent adhesion and moisture resist
ance are outstanding characteristics. Temperature 
capability is 450° F.

cement for printed circuit boards. It is an effective 
cement for bonding components to the boards. This 
is usually combined with the coating procedure. 
Excellent bond strength is achieved even against 
glass components. Field tests indicate that Eccocoat 
PCA cemented boards are capable of withstanding 
accelerations in excess of 100 G’s without failure.

Eccocoat C26 is a clear epoxide surface coating 
which has exceptional high temperature properties. 
It can be used continuously at 500° F. and for short 
periods up to 600° F. Surface resistivity is above 
IO15 ohms at room temperature and remains above 
1014 even at 500° F. Moisture and chemical resist-

Eccoseal
Impregnating Resins

Eccocoat
Plastic Surface Coatings



Highly Resistive or Conductive'
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Eccobond Solder 56C plastic cement

and sheet which

Low-loss' Non flammable! Ultra high temperature!

Eccostock R19 is epoxide rod

dissipation factor, excellent high and low tempera
ture stability and machining ease. It is available ir 
rods and sheets.

it has a variety of uses, including 
and resistors, terminal boards and 
be cemented easily.

Eccobond 55 is a low viscosity epoxide adhesive 
for joining metal, glass, ceramics and plastics and 
for crack filling. It can be cured at room tempera
ture or for rapid cures at elevated temperature. The 
adhesive is white in color (other colors available) 
and is rigid when cured.

bobbins for coils 
insulators. It can

The Ecco Luneberg Lens is a variable dielec
tric constant device of spherical contour which fo
cuses an incident plane electromagnetic energy wave 
to a point on its surface, or conversely produces a 
plane wave from a point source. There are many 
unique applications for the Ecco Luneberg Lens; 
one important application is rapid wide angle scan
ning of a radiation beam by moving a small feed 
over the surface of the stationary lens; another is an 
efficient electromagnetic energy reflector.

The ECCO Reflector is effective as a passive 
target for radar energy. It has a large radar cross 
section which is essentially constant over a wide 
conical viewing angle. The Ecco Reflector is com
pact, rugged, light in weight and easily installed. It 
is broadbanded throughout the microwave frequency 
range. The reflector is based on the Ecco Luneberg 
Lens. Energy incident upon the lens is focused and 
reradiated in the direction from which it originated. 
In this respect, it is similar to a corner reflector. The 
Ecco Reflector is far superior to the corner reflector 
for wide angle coverage; it has a radar cross section 
approximately eight times that of a circular corner 
reflector of the same radius. ,

These 
to the SI 
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Eccomold L65 is a laminating resin of low loss 
and low dielectric constant used in applications 
where outstanding electrical characteristics are re
quired—radomes, dielectric support pieces, printed 
circuit boards, etc. It is a thermosetting material. 
Parts made from it withstand 300 F. continuously.

Eccomold L44 is a resin for use with glass rein
forcement to produce laminates of outstanding elec
trical qualities. Laminates of over 50% by weight 
glass loading are structurally and electrically sound 
at temperatures in excess of 200° C. Readily pig
mented to a variety of colors with excellent surface 
finish. It will not support combustion.

and sheet for RF 
is a specially de
featured by lów

which when cured has extremely low electrical 
resistance. It can be cured at temperatures as low 
as 120 F. in 2 hrs. or in a matter of a few minutes 
at elevated temperature. Supplied in paste form, 
the cement will not flow when applied. It adheres 
tenaciously to metal, glass, ceramic and plastics. It is 
used for making electrical connections where hot 
soldering is impractical, for example, to nichrome 
wire, or conductive plastics and at locations which 
cannot be subjected to high temperature.

Eccobond Paste 88 and Eccobond Pow
der 98 are one-part adhesives which are applied 
and then merely heated to effect cure. Simplicity of 
use is the big advantage. Both are outstanding at 
high temperatures. Eccobond Paste 88 has replaced 
riveting and soldering in many applications.

mere 
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Eccobond 45 is a controlled flexibility epoxide 
adhesive. It is designed for use where shock and 
peel resistance are desired. Cures at room tempera
ture or more rapidly at higher temperature. Adhesion 
to metals, glass, ceramic and plastic: excellent.

Eccobond 76 is an epoxide adhesive and sealant 
capable of continuous use at 500° F. and for short 
periods at 600° F. It is used to bond metal, glass, 
ceramic and high temperature plastic compositions. 
The aircraft industry uses Eccobond 76 as a metal 
to metal structural sealant. The material has excellent 
resistance to chlorinated hydraulic fluids, e. g., 
Skydrol 500. Eccobond 76 is supplied as a highly 
viscous liquid. When mixed with Catalyst #14, a 
powder, it is a non-flowing paste. Final color is black.

is featured by machining ease and moderately high 
temperature properties. The material is useable con
tinuously from —100° F. to +3503 F. Physical and 
electrical properties are outstanding.

Eccostock R20 combines light weight, machining 
ease, good dimensional stability and good high tem
perature properties. The material is completely uni
cellular; moisture absorption is negligible. Operating 
temperature range is from —100° F. to +35O F. 
Its specific gravity is 0.61.

Stycast Lo K is low dielectric constant, low loss 
and low weight thermosetting plastic rod and sheet 
for RF and Microwave insulation. It is specifically 
designed for use in coaxial, waveguide and antenna 
support problems. Due to low dielectric constant, 
reflections in transmission lines are minimized.

Eccostock R25 is epoxide rod and sheet stock 
capable of operating at 500° F. Readily machinable,

Stycast Hi K is a series of plastic rod and sheet 
stock of adjusted dielectric constant. Dissipation 
factor is low. It is intended for RF and Microwave 
applications. The material is white and opaque. It 
is available as standard material in the following 
dielectric constants: 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14 and 15. Standard rod sizes are 1, 2 and 3 
inch diameters. Standard sheet thicknesses are */2 
and 1 inch. Other dielectric constants and sizes are 
available on special order. From 106 to 10w cycles 
the variation in dielectric constant is =t0.15 maxi-
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mum; dissipation factor is below 0.001. Volume 
Resistivity — greater than 1014 ohm-cm3. Dielectric 
Strength — greater than 500 volts/mil.

Liquid, paste or 
powder

Eccomold L28 is a general purpose epoxide 
laminating resin. Cures at room temperature (Cata
lyst #9) or higher heats (Catalyst #11) to produce 
high strength laminates. Used in conjunction with 
fiberglass cloth or mat Matched metal, vacuum bag 
or wet layup can be used. Catalyst #11 is recom
mended for long pot life in production applications 
and/or where high temperature properties are needed 
in the finished laminate.

Eccomol o '266 an epoxide laminating resin with 
outstanding high temperature properties. Fiberglass 
laminates made with it will withstand 500 F. con
tinuously, or 600 F. for short periods.

Stycast 0005 — Plastic rod 
and Microwave insulation. This 
veloped clear plastic material

Ecco Reflector and 
Ecco Luneberg Lens

Eccomold
Laminating Resins

Eccostock 1
Plastic Rods and Sheets

Eccobond
Adhesives, Cements and Sealants



Foil-Type Strain Gages
High Sensitivity and Stability

Tímese foil type rosette strain gages, belonging 
i the SR-4 series, are of bonded filament type con

duction. The rosettes have a sensitivity that is 
$ per cent higher than that of previous rosettes. 
They need no lateral corrections except in the most 
precise testing problems, can withstand tempera- 
ures to 300 F in continuous service and are thinner, 
more flexible and more easily applied than bonded 
wire SR-4 strain gages.

Baldwin-Lima-Hamilton Corp., Electronics and 
Instrumentation Div., Dept. ED, Waltham, Mass.

CIRCLE 70 ON READER-SERVICE CARD FOR MORE INFORMATION

Microfilm Mounter
High Speed

Designed for high speed, automatic mountings of 
microfilms of engineering drawings and other large 
olume documents, the Automatic Mounter trans- 
ers microfilm from reels to aperture cards at a speed 
if 2000 mountings per hr. The unit will process 
ither negative or positive microfilm reels, and in- 
orporates an automatic detection system which im- 
nediately stops the mounter if either card or film 
mperfection exists.

Dexter Folder Co., Filmsort Div., Dept. ED, 50 
»outh Pearl St., Pearl River, N.Y.

:iRCLE 71 ON READER-SERVICE CARD FOR MORE INFORMATION

NPN Transistors
Switching and Amplifier Use

Four new germanium alloyed junction transistors, 
ypes 2N444, 2N445, 2N446, and 2N447 have been 
nnounced. Of the npn variety, these transistors 
re especially useful for‘small signal amplifier and 
igh speed switching applications. The four units 
•ffer alpha cutoff frequencies ranging from 0.5 to 
nie and small signal current gain ranges from 15 

0 125.
Ceneral Transistor Corp., Dept. ED, Jamaica,

»OLE 72 ON READER-SERVICE CARD FOR MORE INFORMATION
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MARS outstanding design SERIES

SCALE OF PLAN: l«=5OO FT.

William G. Harvey, New 
York industrial design
er, one of the winners 
in the 1957 MARS 
Contest. Mr. Harvey’s 
project, "Lunar Base,” 
is featured in the 
MARS presentation on 
this page.

Tomorrow’s realities depend on research and imag
ination today. Both were used extensively in the plan
ning of this lunar base designed by William G. I larvey, 
Jr. to accommodate space ships and travelers. The 
suggested location is "Aristotle,” one of the craters 
near the north pole of the moon. Most of the base is 
beneath ground level to minimize temperature 
changes. Living quarters arc spacious and recreational 
facilities include a swimming pool and basketball 
court. Power is supplied by solar plants during the day 
and atomic pile at night. Research, living and working 
areas are joined by monorail subway.

No one can be sure which of today’s new ideas will 
become reality tomorrow. But it will be important 
then, as it is now, to use the best of tools when pencil 
and paper translate a dream into a project. And then, 
as now, there will be no finer tool than Mars —from 
sketch to working drawing.

Mars has long been the standard of professionals. 
Io the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
T radition-Aquarell painting pencils, have recently 
been added these new products: the Mars Pocket- 
Technico for field use; the efficient Mars lead sharp
ener and “Draftsman’s” Pencil Sharpener with the 
adjustable point-length feature; and — last but not 
least —the Mars-Lumochrom, the new colored drafting 
pencil which offers revolutionary drafting advantages. 
The fact that it blueprints perfectly is just one of its 
many important features.

MAKS announces
new design contest

The MARS Outstanding Design Con
test of 1957 created such wide interest that 
MARS Pencils is sponsoring another con
test for 1958.

If you are an engineer, architect or 
student, the MARS contest offers you a 
"showcase.” It provides you with a valuable 
opportunity to have projects you designed 
shown in leading magazines where they will 
be seen by the men in your profession.

You are invited to send in your proj
ects. For every submission that is accepted 

MARS pencils 
will pay you ^100

This $100 is paid you simply for the 
right to reproduce your project in the 
MARS Outstanding Design Series. There 
are no strings attached. You will be given 
full credit. All future rights to the design 
remain with you. You can reproduce it later 
wherever you like and sell or dispose of it 
as you wish.

The subject can be almost anything — 
aviation, space travel, autos, trains, build
ings, engineering structures, household 
items, tools, machines, business equipment, 
etc. Projects will be selected on the basis of 
appeal to design-minded readers, broad in
terest, attractive presentation. Do not sub
mit a design that is in production. In fact, 
the project does not need to have been 
planned for actual execution. It should, how
ever, be either feasible at present or a logical 
extension of current trends. It cannot be 
unrealistic or involve purely hypothetical 
alterations of natural laws.

There is no deadline for entries but 
the sooner you send yours in, the greater the 
probability of its selection for the 1958 
MARS Outstanding Design Series.

The 2886 Mars-Lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
lumochrom colored drafting pencil, 24 colors.

> 1TAEDTLERINC. 3 W W 
HACKENSACK, NEW JERSEY a

at all good engineering and drawing material suppliers

CIRCLE 73 ON READER-SERVICE CARD FOR MORE INFORMATION

It is Simple To Submit a Design 
For Mars Outstanding Design Series
Just mail In an inexpensive photostat or 
photocopy of the subject-one you can spare, 
since It cannot be returned - and a brief 
description.

If your entry is accepted, we will ask you 
to send in a clear photograph or rendering 
of the design (so that we can make a sharp 
photograph) suitable for reproduction-after 
which your material will be returned to you.

Send your entry to:

j.s.Staedtler,inc.
Hackensack, New Jersey
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New Products

Gear Heads and Reducer
Ratios up to 14,730 to 1

Modular construction results in a 
gear head, a double-ended reducer or 
a single-ended concentric shaft re
ducer. All employ the same basic com
ponents, thereby making possible 
quick delivery. These units are avail
able in ratios up to 14,730:1. Output 
torques up to 100 oz in. and backlash 
is 30 min max. An integral internal slip 
clutch on the output shaft can be pro
vided.

Sterling Precision Corp., Instrument 
Div., Dept. ED, 34-17 Lawrence St., 
Flushing 54, N.Y.
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Teflon Film
Wettable, 
Bondable

A clear Teflon film, Type S, may be 
completely wetted on one surface and 
displays non-slip characteristics. The 
surface treatment does not involve 
chemical etching; light transmission 
qualities are unimpaired. The film is 
applicable as a slot liner and inter
phase insulation and transformer inter
lay. Complete bonding to potting 
resins eliminates the possibility of 
voids and hot spots. The film is avail
able in thickness gauges of 1, 2, 3 and 
4 mils. Dielectric strength is 3200 v 
per mil, dielectric constant is 2 from 60 
to 10s cps, and dissipation factor over 
the same range is 0.002. Tensile 
strength in machine direction or trans
verse direction is 4000 psi, ultimate 
elongation in both directions is 400 
per cent.

Dilectrix Corp., Dept. ED, Allen 
Blvd. & Grand Ave.. Farmingdale, N.Y.
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a record of leadership

TRW Minneapolis « ■■Honeywell

Sealed 
Receptacle

Protects 
Equipment

Some of the general features which give the Visi- 
corder leadership in the direct-recording field are:

• Frequencies from DC to 2000 cps without 
peaked amplifiers or other compensation

• Six channels plus 2 timing traces on 6" paper
• Deflection 6 ’ peak to peak; traces may overlap
• Record speeds 0.2, 1, 5, and 25 inches per 

second, minute, or hour
• Records require no liquids, powders, vapors, 

or other processing
Call your nearest Minneapolis-Honeywell Industrial 
Sales Office for a demonstration.

Reference Data: Write for Visicorder Bulletin
Minneapolis-Honeywell Regulator Co., Hetland Division, 

5200 East Evans Avenue, Denver 22, Colorado.

1 he Model 906 Visicorder is years ahead of the 
trend. It is the first oscillograph that combines 
the convenience of direct recording with the high 
frequencies and sensitivities of photographic
type instruments. The Visicorder alone among 
oscillographs lets you monitor high-speed vari
ables as they go on the record.

A series of sealed, rigid receptacles 
prevent leakage of air, water, and dust 
from reaching the working parts of 
equipment.

A brass cap is applied by soft solder
ing to silicon bronze cast receptacles 
to fabricate the sealed assembly. The 
assembly is cadmium plated in accord
ance with QQ-P-416a, Class 1, Type I. 
Used with existing sealed stud assem
blies, these receptacles will take 
pressures up to 90 psi.

Camloc Fastener Corp., Dept. ED, 
22 Spring Valley Rd., Paramus, N.J.
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reproduced actual size, unretouched

This Visicorder Oscillograph record* is a sym
bol of the leadership that is typical of Honeywell 
engineering. In laboratories all over the world 
the Visicorder’s instantly-readable direct records 
are show ing the way to new advances in rocketry, 
control, computing, product design and com
ponent test and in nuclear research.

Adjustable Mag Amp Regulator
Operates on 45 to 70 Cps

This Satformer is essentially a vari
able autotransformer, with the output 
voltage controlled by a magnetic am
plifier. With high overload capacity 
and adjustable output voltage, this low 
priced tubeless regulator operates on 
45 to 70 cps, without reconnection or 
adjustment. Designed for use in a 
regulated rectifier, or an ac line 
voltage regulator, this unit will keep 
output voltage constant over a wide 
range of input voltage, frequency, 
load, with few watts of control power.

McHenry Control Corp., Dept. ED, 
P.O. Box 604, Norwalk, Conn.
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Industrial Photocopier
Permits Mass Production

This versatile camera process is de
signed for photo-offset printing ar
chives for industrial designs, mass 
production of photostatic copies, 
transfer of designs and microfilming. 
The Copy-clerk enlarges, reduces, 
making a dry, direct positive in sec
onds. It is ideal for plant photos, 
photomechanical preliminary work, 
for large-sized silk screen printing, 
and industrial recordings.

Photorapid of America, Inc., Dept. 
ED, 320 Broadway, N.Y., N.Y.
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New Products

Motor-Generator
Two Speeds, Precise Frequency

lite
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are now

GUI
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These PROVED-IN-USE
Push button frequency adjustment at any 

tion can be provided by this 1200 rpm 
loca-
syn-

chronons motor and revolving field generator set. 
Generator speed is 1080 rpm for 360 cps, 1320 rpm 
for 440 cps. Generator rating is 5 kw, 3 phase. 
Voltage regulation is ± 1 per cent from no load to 
full load.

Kato Engineering Co., Dept. ED. Monkato, 
Minn.

ELECTRO-SNAP assemblies

STANDARD production items!

Isolated Power Supply
Low-Noise Supply for Bridge Circuits

MODEL C3-8—Vibration-free, posi
tive detent-action, cut-off switch 
with potted wire leads in D.P.D.T. 
with simultaneous action. Dimen
sions: 17/a"x3l(6”x 15/a"

MODEL C3-13—High current, man
ually-operated cut-off switch. Will 
simultaneously interrupt 4 circuits 
of 40 amps, 30 V. DC — or much 
higher voltages with lower amper
ages. Has 8 separate circuits avail
able in one control device. Dimen
sions: 5,Xs"x11/2"x1’/2".

MODEL A9-6—Rotary release switch. 
2-position D.P.D.T., simultaneous ac
tion. Vibration resistant; binder screw 
termination.
Dimensions: 1 %"x3’i$"This line of low-voltage transistor-regulated 

Isoplys was designed especially for strain-gage 
bridges, and other applications requiring an un
grounded low-noise power supply. Models A8/10- 
100A and A11/13-100A employ low-capacitance 
transformer construction used in other Isoplys. The 
low value of shunt capacitance and the transformer 
shielding make the supply suitable for bridge cir
cuits requiring an off-ground low noise supply, 
high speed direct-coupled circuits requiring an 
undergrounded supply, and special circuits re
quiring a floating supply for bootstrapping.

These models feature adjustable regulated out
puts of 8-10 or 11-13 v de, conservatively rated at 
100 ma. Regulation is 0.4 per cent no load to full 
load, and is 0.2 per cent for a 100 per cent change 
in line voltage.

Eicor, Inc., Dept. ED, P. O. Box 354, McLean, 
Va.

MODEL A4-67—Manual pushbutton 
actuated, 2 to 6 circuits; single pole 
to triple pole; simultaneous action. 
Available with various colored but
tons.

MODEL A9-7 — Multi-pole, ganged, 
sub-miniature assemby with rotary 
actuation. Positive detent-action 
gives exact indexing for accurate 
control.
Dimensions: 3%"xlV8"x2%".

MODEL HS25-4—Hermetically-sealed 
rocket safety switch, highly vibra 
tion resistant. Roller actuated 
S.P.D.T., 1 circuit; 4 amps @ 30 V 
DC, res.; 2.5 amps., ind. 
Dimensions: 3%2"xl"xl".

CIRCLE 84 ON READER-SERVICE CARD FOR MORE INFORMATION
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controls?designing youri

\h>q important—one of them may be exactly right for your needs. 

And that will mean standard switch economy for you . . . plus proved 
precision, performance, stability and operational long-life!

• Over the years, ELECTRO-SNAP has developed 

hit lly thousands of special switches which are now available as 

standard production models.

Coordinate Converter
Polar to Cartesian

MODEL Hl*43—Stepless adjustment, 
roller-arm actuated, D.P.D.T. 4 cir
cuit limit switch. Ribbed case her* 
metically sealed against heat and 
cold. Highly shock resistant. 10 amps 
@ 125/250 V. AC; 30 V. DC. Life 
200,000 ops. Dimensions: 114“ x 
3%“xl%2" (Also available D.P.D.T.)

Model ER-95 converter was designed specifically 
to match the ER 90 X-Y plotter, but is applicable 
wherever conversion from polar to cartesian co
ordinates is required. Conversion is achieved by a 
sine-cosine potentiometer linked to a null-seeking 
servo. Speed of pot positioning is 360 deg per sec 
and sensitivity is 0.5 mv de per deg.

Mandrel Industries, Inc., Industrial Instruments 
Div., Dept. ED, P.O. Box 13243, Houston 19, 
Texas.
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ELECTRO-SNAP

957
61

as well as custom “specials

Series Delay Lines
Linear Phase Response

MODEL Cl-4 — Hermetically-sealed, 
multi-pole assembly. Automatically 
actuated with manual over-ride for 
powering and de-powering multi
ple circuits.

Whx not investigate the huge selection of precision-engineered 

ELECTRO-SNAP standard switches and control assemblies? Describe 

the particular application you have in mind, together 

with complete specifications — and we will promptly forward you 

our recommendations and full technical data.

MODEL C3-11—Mechanical over-ride 
assembly. Will convert from auto
matic function to manual operation 
of control surfaces.
Dimensions: 3%"xl%"xlJj".

MODEL A2-11—Hermetically-sealed, 
roller-lever actuated switch. Rubber- 
booted terminal board base with 
screw terminals. Corrosion resistant. 
D.P.D.T., 4 circuits; 15 amps, at 120 
V. AC; 30 V. DC. Dimensions:

A2-11

. j

for STANDARD SWITCH ECONOMY

ELECTRO-SNAP 
SWITCH & MFG. CO. 
4216 W. Lake St., Chicago 24, Illinois 

VA. 6-3100 TWX # CT-1400

ngineered to your specifications

FOR MORE INFORMATION CIRCLE 84 ON READER-SERVICE CARD
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A unit of Type 4T Series Delay Lines consists of 
60 sections of m-derived networks. Each of these 
networks was especially designed to give linear 
phase response up to at least 70 per cent of its 
cutoff frequency and less than 2 per cent overshoot. 
These results are achieved by means of mutual 
coupling between two halves of a section, as well 
as mutual coupling between two adjacent sections. 
These delay lines can be potted in resin compound 
to afford maximum protection from shock, vibra
tion, and humidity.

There are more than 50 types available for this 
series. The total time delay can be made any value 
from 0.3 to 60 psec. The impedance can be made 
any value from 50 ohms to 2000 ohms. Specifica
tions are as follows: cutoff frequency me equals 
19.2 divided by the total time delay of the line in 
micro-seconds. Rise time is less than 5 per cent of 
the time delay. Accuracy of the time delay is ±2 
per cent. The physical size is 3-1/2 x 3 x 6 in.

Advance Electronics Lab., Inc., Dept. ED, 249- 
259 Terhune Ave., Passaic, N. J.
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Spectrum Analyzer
Wide Dispersion

I’he maximum dispersion of the 
analyzer has been widened to cover

Model TSA-W 
100 kc (with a

7 kc resolution) to 70 mc (with a 50 kc resolution). 
A marker has been provided with a range of 80 me 
which employs a vernier control for measurements 
of small frequency differences. A pulse width scale 
calibrated in nsec has been added to the marker. A 
logarithmic display in addition to the linear display 
permits detailed examination of minor lobes.

Polarad Electronics Corp., Dept. ED, 43-20 34th 
St., Long Island City 1, N.Y.
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Multi-Circuit Timers 
Offer Wide Flexibility

Variety—you can choose from a wide range of finishes for magnesium

Smart, modern furniture is just one example of how finishes 
for magnesium are widening design horizons. W hether for 
appearance, protection, or a combination of both, the right 
finish is available. Magnesium can be painted, chemically 
treated, electroplated, and coated with plastic or rubber. 

To meet the rigorous standards set bv the aircraft industry, 
there are air dried and baked paint finishes with excellent 
adhesion, maximum imperviousness and good w'ear resist
ance. Various tvpes of chemical pickling provide the right

paint base. Anodizing provides exceptional corrosion, heat 
and abrasion resistance. In addition, any metal which can be 
applied bv electroplating may be deposited on magnesium. 

W’hat about your products? If you’re not making use of mag
nesium lightness, strength and durability—and the variety of 
finishes for magnesium—there’s no better time to start than 
right now. Contact your nearest Dow sales office or write 
to us for more information, the dow chemical company. 
Midland, Michigan, Department MA 1405L.

DOW.

A new line of time delay relays and sequence [ 
program switches offers up to six load circuits in 
the repeat-cycle time and up to five load circuits in I 
the reset-cycle unit. The timers were developed to 
meet all the varied requirements of sequence uro- I 
gramming, thus avoiding the need for custom-n1 ale I 
units for each program. In effect, just one * pe 
could be used to meet the range of requiren nb I 
that would otherwise require as many as 25 lit- 
ferent types or timers. This makes possible the 1 to- I 
fits of mass production of a few types, insteu I 

small-lot production of many types.
Automatic Timing & Controls, Inc., Dept. D I 

King of Prussia, Pa. |
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INK-LOCK
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SIMMONS
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Engineering problem:
Pressure-tight fastening of transit cases

Standard No. 2 LINK-LOCK (Medium-Duty). Available with screw
head, wing-nut as shown, or hex nut.

L. Collins Corp., Dept. ED, 2820 E. Hullett 
ong Beach 5, Calif.

Low-Frequency Crystals
Accurate Control from 4 to 15 Kc

ither standard 1-1 2 HC-13 U 
ass bulbs.

Telemetering Position Transducer

Linearity within 1 Per Cent

tai holder, hermetically sealed, or in

FASTENER CORPORATION
1763 North Broadway, Albany 1, New York

QUICK LOCK • SPRING-IOCK . ROTO-LOCK . LINK LOCK • DUAL-LOCK • HINGE LOCK

Simmons LINK-LOCK, with design modifica
tions developed in cooperation with the Engi
neering Department of Applied Design Com
pany, Buffalo. New York, resolves special 
closure requirements in rigidly specified transit 
cases like the aluminum equipment container 
shown.

TRONIC DESIGN • November 1, 1957

Applied Design Company 

engineers worked with 

Simmons to develop this successful 

LINK-LOCK application

Twelve special loop-blade LINK-LOCK fasteners are used in this 
aluminum transit case designed by Applied Design Company.

Here, the bowed LINK-LOCK engagement 
blade provides the double advantage of main
taining constant fastener pressure and permit
ting considerable mounting tolerance. This con
tainer is just one of many important products 
in which Applied Design specifies standard and 
special Simmons Fasteners.

Here’s why LINK-LOCK is ideal for use on 
military cases produced to exacting specifica
tions as well as on inexpensive commercial con
tainers:

• Impact and shock resistant (positive-locking).
• High closing pressure with light operating 

torque... insures pressure-tight seals where 
required.

• Available in 3 sizes, for heavy, medium, and 
light duty.

• Compact design... lies flat against case even 
when unlocked.

• Opening and closing by wing-nut, screwhead, 
or hex nut.

• Flexible engagement latch design... can be 
varied to suit different conditions.

These crystals meet MIL C-3098B specifications 
for shock, vibration, aging, and moisture resistance. 
They are operable over a temperature range of 

55 to 4-90 ( with a stability of 0.02 per cent.
Dynamics Corporation of America 

Hoffman Div., Dept. ED, Carlisle, Pa.

^hich will separate the signals by filtering.
' he unit operates with a center frequency from 

l,(”’ <-'Ps 0) 6000 cps. Frequency change is linear 
in 1 per cent over*a stroke of 3.2 in. and fre- 

’!'• cy drift with temperature is less than 0.1 per 
* ’ per 100 F. Harmonic content is less than 1 
I cent. The unit has an operating temperature

' of —90 to -j-275 F, is 6.5 in. long and

used in aircraft navi 
carrier s\ stems, com

Iliis telemetering position transducer provides 
i frequency change of 4 per cent in the associated 
oscillator circuit with each inch of shaft movement. 

I he unit forms the inductive portion of a Hartley 
Ope oscillator employing a single triode tube. 
Output signals to ten transducers can be mixed,

Also available: Spring-Loaded LINK-LOCK. 
Ideal for the less expensive containers where 
costs won’t permit precision production. Spring 
provides take-up to compensate for set in gas
keting, irregularities of sealing surfaces, and 
mounting inaccuracies.

SEND TODAY for the Simmons Catalog for 
complete information and engineering data on 
LINK-LOCK and other Simmons Industrial 
Fasteners. Engineering service is available; out
line your particular fastening problems. Sam
ples on request.



General Purpose

.438

Model 111BF wideband de amplifiers utilize a

Switches

64

MICRO SWITCH can help your research and development 
program. There are always new switches at MICRO SWITCH. 
Call the nearest branch for technical engineering assistance.

Eac 
witl 
gwil

Switch-controlled 
automatic coffee brewer 
adds 22 cups to the pound

Wideband DC 
Amplifier

35 vr 40 Ma Output

Throttle control 
switches centralize 
jet pilot’s handling of 
many functions

This throttle control, 
equipped with micro switch 
precision switches, gives a jet 
plane pilot the utmost cen
tralized control possible. 
Photo shows a throttle control

Magnetic Storage 
Drum

New Products I MICRO SWITCH Precision
FIRST IN PRECISION SWITCHING

A general purpose drum, Model 512A is built 
to meet the requirements of permanent storage 
problems, yet is versatile enough to be used as a 
laboratory instrument. The unit has capacities to 
625,000 bits and speeds up to 12000 rpm. A 500 
kc drum operation is attainable with this model, 
and it accommodates up to 240 magnetic read/ 
record heads. The 512A measures 5 in. diam by 
12 in. long, and is vertically mounted to provide 
optimum operator conditions.

Bryant Chucking Grinder Co., Gage & Spindle 
Div., Dept. ED, P.O. Box 620, Springfield, Vt.
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1.094

Small V3 switches 
with high electrical 
capacity

chopper circuit to provide stable and accurate am
plification of uv level signals from strain gages, 
thermocouples and other types of transducers used 
to measure dynamic physical phenomena such as 
strain, pressure, flow, vibration and temperature. 
The amplifiers can be used to drive strip recorders, 
wideband oscilloscopes, voltage controlled oscillo
scopes, voltage controlled oscillators, recording gal
vanometers, tape recorders, chemical or industrial 
process control elements, computers, and many 
other types of indicating and recording instruments. 
Features include: less than 2 uv drift; less than 5 pv 
noise; 35 v, 40 ma output; de to 40 kc bandwidth; 
10,000 ohm input impedance, low output impedance.

Kintel, Dept. ED, 5725 Kearny Villa Rd., Box 
623, San Diego 12, Calif.
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Six Examples of how designers

OF A WIDE VARIETY OF PRODUCTS
use MICRO SWITCH precision switches

TO SIMPLIFY AND IMPROVE PERFORMANCE

.687

I
1.32 8

I 940

These lever-actuated switches 
control every step

"Our coffee brewer would have been impossible 
without these micro switch precision switches,” 
says the head of a concern which makes auto
matic brewers for coffee vending machines. Photo 
shows three of seven switches which control 
every step of the brewing process. Precision 
switch operation produces 22 more cups of excel
lent coffee to the pound, micro switch general 
purpose basic switches offer a wide variety of 
actuating means and operating characteristics. 
The actuators, like the rigid lever type shown, 
are constructed as an integral part of the switch. 
(Catalog 62)

984

quadrant with three micro switch V3 switches 
which "allow a mechanical perfection comparable 
to a fine watch,” according to the designer. 
micro switch V3 switches have the highest elec
trical capacity for their size of any switch avail
able. They have been developed to meet the ex
acting requirements of designers for an extremely 
small switch with no sacrifice of quality or pre
cision. V3 switches are available in a wide variety 
of terminal designs, contact arrangements and 
operating characteristics. (Catalog 74)

Send for 
catalog 83 o
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Sorensen & Co Beta Electric Div., Dept

1.047

Isolation Transformer
1940

7945
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An abrasive wheel wears down while 
cutting, constantly decreasing in 
diameter One of the switches used 
on this cutter keeps the wheel at a 
constant distance from the rod center.

Roller-lever actuated 
switches control op
erating cycle

Each key connects 
with a subminiature 
switch ED, 333 E. 103 St., New York 29, N.Y.
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Millions of repeat 
operations — no 
maintenance

_—- -> .687-\

Switches do “thinking” and 
this machine out-produces 
battery of drill presses
With micro switch precision switches actuating 
the various operating steps of this turret drill, 
one operator can keep three or four machines at 
work. Main advantage of the use of micro 
switch units, according to the designer is simpli
fication of controls. This factor means that one 
setup can perform six to eight jobs. "We build 
a high quality machine and we demand high 
quality components,” he says. (Catalog 62)

2.16—^1—2.12"’
MICRO 

SWITCH TYPE 
ML Switches are 
key controls of 
this equipment

The A4W Isoiormers have a secondary winding 
that has low shut capacitance to ground, low ca
pacitance to primary winding, and high leakage 
resistance to both primary and ground. These 
transformers operate from an input of 117 v ac, 
60 cps and supply from 2.5 to 150 v ac at 4 w. These 
miniature isolation transformers are suited for de 
isolation such as in electrometers, low shunt ca
pacitance sources of heater energy for high-speed 
circuits where the cathode has a high signal poten
tial to ground, and noise free sources of filament 
heater energy. Dimensions of the unit are 1-5/8 in. 
wide x 2-1/4 in. long x 3 in. high.

Elcor Inc., Dept. ED, P.O. Box 354, McLean, Va.
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DC Power Supplies 

5 to 15 Kv

TRONIC DESIGN • November 1, 1957

The Series 9000 Hi-Sel de power supplies, fea
tures air insulation for minimum weight and sele
nium rectifiers for small size. Units of the 900 series 
operate from a 115 v, 50 to 400 cps source and are 
available with maximum output ranging from 5 to 
15 kv, 2.5 and 5 ma. Sizes vary from 7-3/4 x 4-1/4 
x 3 in. to 9 x 8-1/2 x 6 in. The power packs feature 
low ripple in all current ratings of 0.5 to 2 per cent, 
and good dynamic load regulation.

45 switches actuate 
intercoupler device to 
speed tabulation of 
accounting information
This device couples such a ma
chine as a cash register, for in
stance, with a card-punching 
machine to record accounting 
data. ’’Small size of micro 
switch subminiature switches

MICRO SWITCH nerve centers 
help automatic camera take a 
photo every five seconds
micro switch precision switches trigger all 
phases in the operation of an automatic camera. 
Despite the delicate functions of the switches, 
these units require a minimum of maintenance. 
In fact, the maker is now overhauling one that 
has logged over 65,000 photos. ’ micro switch 
units,” says the designer, ’’offer better quality 
and more dependability.” (Catalog 62)

micro switch precision switches enable us to 
cut high nickel alloy rods to extremely critical 
tolerances,” say the designers. The switches con
trol the complete feeding and cutting cycle.

he two micro switch ml switches shown com
bine rugged construction with precision, snap
action switching (Catalog 83)

make them efficient, reliable and an 'ideal pack
age’,” say the designers, ' micro switch tech
nicians keep us posted on up-to-date develop
ments and make our research and development 
work easier.” (Catalog 75)

MICRO SWITCH
A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY J|

In Cnaaa, Leasrde, Toronto 17, Ontario • FREEPORT, ILLINOIS 1

Switches hold abrasive wheel 
true while cutting discs as 

thin as .0145 in.

Switches have uses unlimited Ü
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IMPROVED!

New Products

Split-Wedge Transducer
Measures Angle of Attack to Mach 3

PROGRESS
SEALED COIL, TELEPHONE-TYPE RELAY
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Test Oscillator 
Push Button Operated

METIC SEAL

Model 2562 vane transducer pro
vides accurate angle of attack or side 
slip formation at speeds and altitudes 
throughout a wide operational range. 
Damping is maintained at 0.5 of 
critical. Recovery time for 63 per cent 
of a step input at 110 knots is 0.075 
sec, and sensitivity is 0.2 deg from 
90 knots to 125 knots and 0.1 deg 
from 125 knots to Mach 3.

Giannini & Co., Inc., Dept. ED 
918 E. Green St., Pasadena, Calif.

NEW! DUAL HE
J -T . Í ‘i*,

INCREASES RELAY RELIABILITY
AND TEMPERATURE RANGE

0

This instrument is designed to ex
pedite repetitive-type operations in 
laboratory, production, and mainte
nance applications. It provides 8 pre
set frequencies (user-specified) within 
the range of 15 cps to 150 kc at a 
source impedance of less than 0.5 ohm. 
Normal warm-up time is eliminated, 
assuring stable readings when the 
instrument is switched on. The instru
ment is portable, and weighs 6-1/2 lb.

Consolidated Electrodynamics
Corp., Dept. ED, 300 N. Sierra Madre 
Villa, Pasadena, Calif.
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LOOK AT THESE GREAT NEW FEATURES

New bobbinless coil 
saves space, permits 
use of more ampere 
turnsofTeflon coated 
wire with no increase 
in coil diameter.

Mycalex stack, 
Teflon wire and 
end washers and 
ceramic pushers, 
plus sealed coil, 
permit high 
temperature 
operations.
(Tested up to

Hermetically sealing the coil of the MH "Seal-Temp” substantially 

increases the reliability and life of this popular telephone-type relay 
Considered a major reason for relay failure, contact contamination 

due to outgassing of the coil has been eliminated by this sealing
process

sealed

gases from

contacts.

Hermetically

coil prevents

contaminating

The "Seal-Temp” has a temperature range considerably 1 "oadef 

than ordinary relays... from —65° C to 4-125° C. This is achieved 

by constructing the stack of Mycalex, employing ceramic p shers»
and by using Teflon coated wire throughout.

POTTER & BRUMFIELD, INC., PRINCETON, INDIANA / SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMfANY

66
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Transistorized Converter
Low Level DC to High Level DC

13

P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL 
ELECTRONIC, ELECTRICAL AND REFRIGERATION DISTRIBUTORS

Potter &
PRINCETON, INDIANA

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

•**W*"*»Wt ■

MH “SEAL-TEMP”
RELAY

GENERAL: Insulating Material: Ceramic, Mycalex and Teflon. 
Insulation Resistance: 1,000 meg ohms min. 
Breakdown Voltage: 500 V. RMS. 
Shock: 30g's.
Vibration: 5g's 55 to 500 cps.; .032" max. 

excursions 5-55 cps.
Temperature Range: —65° C to 4-125“ C.
Pull-In: Approximately 75% of nominal voltage 
at 25° C.
Terminals: Miniature plug in; hook end solder. 
Enclosure: Short "M” Can, hermetically sealed.

CONTACTS: Arrangements: Up to 6 springs per stack. (4PDT) 
Material: ’/*" Silver (others available).
Load: 5 amp. 115 V. AC resistive.

COILS: Resistance: Up to 22,000 ohms.
Power: 100 mw per movable arm min.; 4 watts max. 

DC at 25° C. (200 mw min. to meet shock or 
vibration requirement at 25° C.)

Duty: Continuous. 
Insulation: Teflon. 
Coil Chamber: Hermetically sealed.

• Chatillon has the trust of 
the largest users of springs in 
the world because of the 
Chatillon reputation for filling 
orders that others would con
sider impossible.

Name

Company

Address.

>/.Zone______State.City.
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Manufacturers of Precision Springs and 
Force Measuring Instruments Since 1835.
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Potter & Brumfield, Inc., Princeton, Indiana
Attn: T. B. White, Brig. Gen. USMC (Ret.)
Special Project* Engineer
Please send me complete engineering data on the new MH 

Series Relay plus the new compact catalog of P&B standard 

relays.

Mail the coupon 
for complete engineering 

data on the new 
MH Series, plus new 
compact catalog of 

standard type relays. 
If you need answers 

to a specific application 
problem write in detail.

CIRCLE 100 ON READER-SERVICE CARD FOR MORE INFORMATION
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Ceramic Terminal Boards
For Severe Climatic Conditions

SPRINGS

MIND?

Designated 2303-1. 2303-2 and 2303-3, these 
terminal boards are especially applicable where 
high temperature and humidity are encountered. 
The boards are made of grade L5 silicone impreg
nated ceramic, are 5 16 in. wide and are equipped
with type X1558 terminals. Each board has 4-40 
threaded stand offs at each end which not only 
serve for mounting but as terminals for grounding 
connections to the chassis. All metal parts are silver- 
plated brass.

Cambridge Thermionic Corp., Dept. ED, 445 
Concord Avenue, Cambridge 38, Mass.

• 5 our next thought should 
be of the Spring Engineers at 
John Chatillon & Sons. Send 
them your blueprints and spe
cifications for study and 
recommendation.

• XA ith more than 120 
years of experience and knowl
edge at their command, they 
can provide you with the exact 
spring you require — on time, 
at competitive prices.

• Next time, benefit by the 
thorough knowledge of 
Chatillon Spring Engineers. 
They’ll be glad to help you. 
Send your blueprints to: 
Department D-2.

High voltage de can be obtained from a low volt
age de supply with these transistorized power con
verters. The TPC-2 is designed for 12 v input and 
150 v, 400 ma or 300 v, 200 ma output. Draws 6.85 
a full load and 1.12 a no load and has an efficiency 
of better than 75 per cent. Operate at ambients up 
to 150 F under continuous full load conditions.

Southwestern Industrial Electronics, Dept. ED, 
2831 Post Oak Rd., Houston, Tex.

05 CLIFF STREET. NEW YORK, N. V.

JOHN
ÇH^ILLON

esoNS



New Products

RICHARDSON

COPPER-CLAD INSUROK

FABRICATION

MOLDED PLASTICS
CIRCLE 105 ON READER-SERVICE CARD FOR MORE INFORMATION

LAMINATED INSUROK

technical services
the Model V-203 has aMeasuring 4-1/4

CIRCLE 104 ON READER-SERVICE CARD FOR MORE INFORMATION

Variable Delay Line

High Resolution

Dept. 16, 2682 Lake Street 

Melrose Park, III.

Choice of various grades. Copper bonded to one or both 
sides. Outstanding electrical properties after humidity con
ditioning. High flexural and tensile strength. Holds metal 
inserts and lugs securely. Excellent bond strength and heat 
resistance.

ELECTRONIC DESIGN • November 1

Polystyrene Capacitor

High Q

Complete facilities for punching or machining precision 
parts from laminated INSUROK to your specifications in any 
quantity—for electrical or mechanical applications.

Experienced Richardson engineers will analyze your re
quirements and help you select the material, and best 
manufacturing process for your needs . . . and when your 
requirements are unusual, Richardson offers extensive 
background for developing special plastics materials for 
your product. Also, Richardson is equipped to provide 
complete facilities and techniques for molding, laminating, 
molded laminates, and fabricating. You are assured the 
correct material and process for each application. These 
research, design, and engineering services are yours with
out cost or obligation, of course. Write or phone, today.

Write for 12-page booklet 
INSUROK® Laminated Plastics—Molded Plastics'

0.5 psec total delay and 580 ohm characteristic im
pedance. At full delay its rise time is 0.035 psec and 

attenuation 0.5 db. A rotary switch provides a reso
lution of one part in 120. The switch has been tt sted 
mechanically for a quarter-million cycles of opera
tion with no sign of wear. Delays up to 10 psec and 

impedances up to 5000 ohms are possible.
Control Electronics Co., Inc., Dept. ED, 925 

New York Ave., Huntington Station, N.Y.

CIRCLE 106 ON READER-SERVICE CARD FOR MORE INFORM» TION
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Type 194P Styracon capacitors use an especialh 
processed polystyrene film for their dielectric 
They are protected against moisture as well as 
mechanical damage in installation by pre-molckd 
mineral-filled phenolic shells with resin end seals 
Their high Q, minimum dielectric absorption, and 
high insulation resistance make them suitable for 
applications in tuned circuits, timing and intégrât 
ing circuits, and in inter-stage coupling networks 
in high quality amplifiers. They have standard 
capacitance ratings at standard working voltages 
of 50, 100, 200, 400, and 600 v de.

Sprague Electric Co., Dept. ED, North Adann 
Mass.

plastics for electronics 
... laminated—molded

Parts molded from standard or special plastics materials a< 
required for your product, including newest plastics. Pro 
duced by compression transfer or injection processes 
Metal inserts molded in position.

Available in sheets, rods, and tubes in NEMA and special 
grades. Properties to meet practically any electrical or me
chanical requirements. Many sizes and thicknesses.

The
RICHARDSON COMPANY

LAMINATED AND MOLDED PLASTICS



MINNI

?rat-

arns.
minniE CONNECTORS ARE AVAILABLE AS

JION Shell type numbers correspond to the AN

in insert style identify pin or socketor

as a

reso-
All inserts hove an 
14-5 which has a "I

Alternate
Insert 

Position

NOTE:
except

K" rating 
rating

14-63 
5/16

20-37
37/20

12-60
3/16

18-24*
24/20

14-5* 
5/20

22-67
25/16

14-9*
9/20

12-7
7/20

20-66
19/16

22-48
48/20

14-12*
12/20

18-65 
7/20, 4/16

nomenclature and are fully described on the follow
ing pages; shell designs are similarly listed. Insert 
sizes and contact arrangements are shown below’.

contacts. Alternate insert positions are shown on 
the following page.

Part Number Example 
67-01E14-9P —

22-69 
40/20, 2/16

22-68 
36/20, 2/16

14-61*
8/20, 1 /Shielded

Plugs, Cable and Panel Receptacles and Single Hole Mounting 
Receptacles in four constructions, five shell 

sizes and 17 insert arrangements.

18-62*
19/20, 1/Shielded

Shell Type Shell Design Size Insert Insert Style

Amphenol’s 67 Series of minniE connectors are 
quick-disconnect, multi-contact, miniature bay
onet lock types.

Descriptive part numbering has been assigned 
to minniE’s. making identification easy. Shell type, 
construction class, size, insert number, contacts 
and alternate positions are all numbered.

'Available in Hermetically Sealed Receptacles—use "H" for shell design m part number for ordering In 67-04 shell type only

booooo 
Loooooj 
kpoOQj

ooooooo 
OOOOOOOO 

1 ooooooo 
kcoooooj 
koocoo J

ooooooo 
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oooooooj 
k OOOOOO A 
koooc

SIZE 12 
INSERTS

SIZE 14 
INSERTS

SIZE 22
INSERTS

SIZE 18 
INSERTS

SIZE 20 
INSERTS

rOOOOO 1 
'•COOOOO ’ 
ooooooo 
LOOOOOO j

Nominal Current Rating

CONTACT CURRENT

#20 7.5 Amperes

#16 17.0 Amperes



CABLE TO CABLE RECEPTACLES

A MAX

minniE OPERATING TEMPERATURE.

A

VAX“J construction water-

“E construction

•UNSEALED Refers to connectors u-ith no provisions made for 
sealing front or rear areas.
SEALED^ Refers to connectors that are otted or pressurized

tn mounting, having front and rear areas sea

“C construction with

MAXIMUM

125°C.
257°F

MINIMUM

55 C
-67°C

67-01PXX-XXX with form for potting seal
P construction for pot

ting—fully conforming to
the “E” requirements
M IL-C-5015C when potted.
Disposable polyethylene
potting form.

67-01EXX-XXX with grommet for individual wire seal
fully

conforming to the “E” re
quirements of MIL-C-5015C.
Unitized grommet clamp
individually seals each con-
ductor at hack.

C MAX

SIZE A B C
12 .875 1.668 812
14 .982 1.668 .920
18 1.232 1 668 1.170
20 1.375 1.668 1 312
22 1 468 1 735 1 425

SIZE A 8 C

12 .875 1.690 .875
14 982 1 690 .982
18 1 232 1 690 1.232
20 1 375 1 1690 1 375
22 1 468 1 750 1 1 468

67-01JXX-XXX for use with jacketed cable

proofing cable type1 for use
with jacketed cable.

R MAX

MAX. 
i

I

D -CABLE
SIZE * B C D

12 .875 2.038 687 250
14 982 2.038 787 .375
18 1 232 2.038 1.037 656
20 1.375 2 038 1.160 .750
22 1 468 2 100 1 273 875

67-01CXX-XXX general duty

standard cable clamp for un-
jacketed individual wire
leads—strong support for
wires.

RECEPTACLES

SIZE A 8 C
12 875 2 088 .812
14 .982 2 088 .937
18 1.232 2 088 1.185
20 1.375 2.088 1.312
22 1 468 2.150 1 437

67-02EXX-XXX panel mounting receptacle Standard 4-hole panel mounting receptacles— 
mate with plugs listed on opposite page.

- F -
~ E - ,-h

I /

SIZE A 8 C □ E F G H 1

12 .656 .062 .828 687 812 1 031 187 125 .562
14 781 .062 828 .812 906 1 125 187 125 562
18 1.032 .093 .828 1.062 1 062 1.312 187 .125 562
20 1 156 093 828 1 187 1.156 1.437 .187 .125 562
2? 1 281 093 937 1 281 1.250 1.562 187 125 562

- c - 
----I MAX.

--B

VOLTAGE RATING SHELL DESIGN “E

D

MAX
A MAX

G MAX. 
PANEL

• n PlCAI. FLASHOVER VOLTAGES AT STANDARD CONDITIONS.

RATING MECHANICAL 
SPACING 

(NOMINAL)

FLASHOVER 
V-RMS*

TEST 
V-RMS

RECOMMENDED 
WORKING VOLTAGE

DC AC

Sea level A .034 2 000 1,500 700 500
unsealed 8 .046 2.300 1,800 840 600

Sea level A 034 2 500 2,000 700 500
sealed B 046 3,000 2,500 840 600

70 000 ft A .034 500 375 175 125
unsealed B .046 600 450 210 250

70 000 ft A .034 2.500 1,500 700 500
sealed B .046 3,000 1,800 840 600

AMPHENOL MINN I E'S

& MIL-C-5015C "E” REQUIREMENT"
are the first miniature connectors t

fully meet the “E” requirements of MIL-C-5015C, th 
current specification governing A-N mow MS) type coi
nectors. To meet this requirement, connectors must fir
pass stringent temperature cycling and vibration tests an
then be subjected to moisture resistance tests. In the lath
test, connectors are sealed into a chamber containing watei
Temperatures are varied every hour in order to cause hea\
condensation to form on the connectors. This test lasts f<
20 days—before, during and after the connectors are test«
for insulation resistance. To pass, the insulation resistant
between each contact and all other contacts must be moi
than 100 megohms.



------- B MAX
A MAX

A MAX C MAX

___  i

G MIN.

INSERT POSITIONS
SIZE 18

POSITION W
furnished.are

SIZE 20
.IZE

POSITION w
POSITION WNORMAL POSITION POSITION X

105 SIZE 22
ZE

45 *1 

POSITION W

E MAX
PANEL

H MIN
ACROSS

construction — water-

“C construction —with

wires.

-rear mount

67-06PXX-XXX with form for potting seal
“P construction for pot
ting—fully conforming to
the “E” requirements of
MIL-C-5015C when pot-
ted. Disposable polyethyl-
ene potting form.

I. MAX

SIZE A B C

12 .937 1.668 .812
14 I 062 1.668 920
18 1.352 1.668 1 170
20 1.475 1.668 1 312
22 1 606 1.735 1.425

PLUGS

67-06EXX-XXX with grommet for individual wire seal
E construction — fully

conforming to the “E” re
quirements of MIL-C-
5015C. Unitized grom-
met clamp individually
seals conductor at back.

SIZE A B C

12 .937 1.690 875
14 1.062 1 690 982
18 1.352 1 690 1.232
20 1.475 I 690 1.375
22 1.606 1.750 1 468

67-06JXX-XXX for use with jacketed cable

proofing cable type for use
with jacketed cable.

67-06CXX-XXX general duty

standard cable clamp for
individual wire

strong support for

B MAX

67-03EXX-XXX round flange receptacle

2
X

SIZE A B C D

12 .937 2 038 687 250
14 1 062 2 038 .787 375
18 1 352 2 038 1 037 .656
20 1? 75 2.038 1.160 .750
22 1.606 2.100 1.273 .875

SIZE A B C

12 .937 2.088 .812
14 1.062 2088 .937
18 1.352 2 088 1.185

20 1.475 2.088 1.312
22 1.606 2 150 1.437

67-04EXX-XXX round flange receptacle
—front mount

FLATS

SIZE A B C D E F G H

12 1 031 093 .828 750 156 .968 .760 697
14 1 156 .093 828 .875 .156 968 .885 822
18 1 406 .093 .828 1.125 156 .968 1.135 1 072
20 1.531 .093 828 1.250 .156 .968 1 260 1.197
22 1.656 .093 .937 1.375 .250 1.062 1 385 1.322

Unless otherwise specified, minniE's are furnished with
t he normal insert position as shown below. By adding “X”
or “W” to the part number (see page 1) alternate inserts NORMAL POSITION

NORMAL POSITION

E MAX. PANEL

dia.d 
THD.

H45”

POSITION X

POSITION X

NORMAL POSITION POSITION X POSITION W NORMAL POSITION POSITION X
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MINNIshock an
vibration

sealed to

Meet minniE—a complete line of miniature connectors with 
outstanding reliability features! The first miniatures to meet 
fully the “E” performance requirements of MIL-C-5015C, 
minniE'S are available as plugs, cable and panel receptacles and 
single hole mounting receptacles. Besides offering the first true 
miniature “E” construction, minniE’s are made in potting, jack
eted cable and cable clamp types. There are 5 shell sizes and 
17 insert arrangements, including shielded contact designs.

In a cut-away drawing on page 4 of the attached catalog, 
some of minniE’s mechanical features are shown. When 
mated, the spring-loaded, three bayonet coupling provides a 
positive locking action, and a constant compensating force 
which eliminates the effects of any face seal compression 
“set”. In the unitized grommet seal, the clamp and grommet 
form a single unit for ease of assembly and maintenance. The 
visual full engagement indicator is an inspection aid—when 
the connectors are fully engaged the orange line is covered.

Additional details about minniE’s may be learned from the 
complete catalog attached to this advertisement. Tear it out 
along the perforated line.

imaginatively 
designed- 
new reliability 
features!

AMPHENOL





CONNECTORS

FEATURES

MINN I

Place This

A REMARKABLE NUMBER OF 
RELIABILITY FEATURES . . . 
ALL BUILT INTO THE AMPHENOL

1. Environmentally sealed with unitized back end 
grommet. (Also available with provision for potting.) 
Either grommet seal or potted seal meets moisture 
resistance requirement of MIL-C-5015C, Paragraph 
4.5.21.

2. Spring-loaded coupling ring provides a positive 
locking action in the bayonet slot, and a constant 
compensating force which eliminates the effects of 
resilient face seal compression set.

3. Stainless steel bayonet slots and pins reduce wear 
and frictional characteristics. The three pin bayonet 
coupling minimizes the rocking action of the mated 
plug and receptacle.

4. Flattened incline angle of bayonet slots reduces 
mating force requirement.

5. Hooded contacts resist test prod damage as defined 
in Paragraph 4.5.14 of Amphenol Specification 
340-43-2108.
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6. Unitized grommet seal; clamp and grommet form a 
single unit for ease of assembly and maintenance.

7. Face seal gasket with individual barriers to isolate 
each contact.

Reference Catalog

with your other
8. Hard insert dielectric (plus resilient face seal) posi

tively retains contacts with no possibility of con
tacts being pushed out of the insert.

9. A visual full engagement indicator is included in the 
design to insure the user that he has fully engaged 
the connectors. The indicator is an orange line 
around the receptacle shell.

• When using mated sealed connectors, no derating 
for altitude is necessary at 70,000 feet.

• Test voltage 1,500 volts RMS 70,000 feet on sealed 
connectors.

AMPHENOL Catalogs

A copy of AMPHENOL

SPECIFICATION 340-43-2108

covering minniE connectors is

also available.

Including supplementary test data,

this Specification will

• Vibration per Method 204 of MIL-Std-202A. 10 to 
2,000 cps at 20 g’s.

• Temperature cycling range per MIL-C-5015C, Para
graph 4.5.3 increased to 257°F. maximum and 
—67°F. minimum.

give you the most

complete picture of

AMPHENOL'S remarkable

miniature connectors
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AMPHENOL ELECTRONICS CORPORATION Chicago 50, Illinois
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ACE

Scope Shadow Screen

Allows Viewing in Bright Light

1 । is screen blocks off the ambient light that blurs 
the c athode ray tube image when the instrument is 
used outdoors or in a brightly lit laboratory. The 
shape of the screen openings permits full observa
tion of the scope image from any point within 45 
deg of the face-on position. Tests indicate that un
der adverse lighting conditions, the contrast of the 
oscilloscope image is increased by a factor of 20 to 1 
through use of the shadow screen.

Van-Dee Products, Dept ED, 300 Ocean Ave., 
l aguna Beach, Calif.

CIRCLE 107 ON READER-SERVICE CARD FOR MORE INFORMATION

Transistorized Converters

Low DC to High DC

Series SC-325 converters are used in converting 
low voltage de to high voltage de for operating mo
bile and aircraft electronic equipment. A solid state 
device, the converter features high efficiency, com- 
pa< ! iess and light-weight, and operation under high 
shot L vibration and acceleration. The operating 

nt ranges from —55 to +75 C. From an input 
12 or 28 v, an output of 325 v at 100 or 200 ma 

is S' )plied.
b pco Labs. Inc., Dept ED, 131-38 Sanford Ave. 

Flu ling 55, N.Y.

CR- 108 ON READER-SERVICE CARD FOR MORE INFORMATION 

?CLE 113 ON READER-SERVICE CARD

E- -TRONIC DESIGN • November 1, 1957

RCA Cherry Hill center studies TV interference
in 35 ACE shielded enclosures

FCC regulations governing receiver 
radiation specifically state that r-f 
interference in the frequency range 
of 450 kc to 25 mc cannot exceed 100 
microvolts as measured on the power 
line connected to the TV receiver. 
RCA thoroughly tests the prototype 
of every TV set it manufactures, 
both color and black and white, 
against these FCC regulations. And 
it’s all done with great accuracy in 
one of the thirty-five Ace enclosures 
at RCA’s modern Television Engi
neering Laboratories at the Cherry 
Hill Center, Camden, N.J. Actually 
the largest number of shielded en
closures ever installed at one site, 
these represent an important part of 
one of the best equipped engineering 
laboratories in the world.

Here, thorough shielding is a 
must, for numerous engineering tests 
involving interference are often 
under way at the same time. Other 
receiver studies carried out in these 
rooms include tests for gain, selectiv
ity, sensitivity, and general circuit 
design.

Each of the Ace RFI-Design* 
rooms is constructed of prefabri
cated galvanized steel panels and 
frames with special r-f leak-proof 
doors of the same material. They 
provide over 100 db attenuation at 
all frequencies from 14 kc to 1000 
mc. All are ventilated from a cen
tral air conditioning source.

An interesting collateral function 
of these enclosures is their use as
*Lindsay Structure 

partitions to section off areas of the 
engineering department. Should the 
occasion arise, two adjacent rooms 
may be combined into a large one 
merely by removing adjoining walls 
and bolting the remaining structure 
together. Similarly, dimensions can 
be easily changed by adding or re
moving interchangeable panels.

The Cherry Hill installation is a 
stimulating illustration of the way 
standard Ace enclosures are solving 
today’s shielding needs. They can be 
equally effective in your own plant. 
An Ace Sales Engineer would be 
glad to discuss it with you. Or, write 
for further information—a free cata
log on standard Ace enclosures is 
yours for the asking.

First and Finest In Shielded Enclosures

ACE ENGINEERING & MACHINE CO., INC. • HUNTINGDON VALLEY, PENNSYLVANIA 

CIRCLE 109 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products

EXPANDED PLANT FACILITIES

MODEL GY. Includes ratings through 110 watts con
tinuous duty and 300 watts intermittent duty. Out
puts to 650 volts.

MODEL G. The all new “Twinvolt" Dynamotor. 
Operates from 6 to 12 volt input.

SANGAMO
Electric Company

Electronic Components Division 

SPRINGFIELD, ILLINOIS
SG57-3

TYPE SF. Built to the most exacting specifications. 
Up to 75 watts continuous duty and 200 watts 
intermittent duty. Input voltage 6 to 115. Output 
voltage up to 750 volts.
For further information send for Bulletin 1530.

FOR

DYNAMOTORS... make SANGAMO 
your major source!

FOR COMMERCIAL AND MILITARY

Sangamo Dynamotors are available in two basic 
design series: the rugged “G” series for commer
cial use, and the “S” series for special purpose 
and military applications. Both types are small, 
compact, yet capable of unusual output and high 
efficiency under the most rigorous conditions of 
service.

DEPENDABLE DELIVERY SCHEDULES

Sangamo utilizes the latest production techniques 
in the manufacture of power supply units. Push 
line type of operation contributes substantially 
to accelerated production—aids in fulfilling all 
delivery schedules. Specify Sangamo for depend
able units and dependable delivery that meets 
your production schedules.

A new 200,000 square foot “controlled condi
tions” plant, in Pickens, South Carolina is geared 
for full capacity production of Dynamotors, 
Rotary Converters, Generators, Special DC 
Motors all built to meet your most exacting 
specifications for quality and performance.

ENGINEERING HELP AVAILABLE

Sangamo maintains a complete engineering and 
technical staff to assist any organization with its 
power supply planning. Ask for an engineering 
analysis and recommendations for power supply 
units to meet your special application problems.

Reluctance Pressure Transducer 

High Level DC Output
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The P900 transducer is a reluctance pressun 
pickup with high level de output. It has infinite 
resolution, high frequency response, and rugged
ness to shock and vibration. Suited for airborne, 
test stand and laboratory applications, such as TOE 
type voltage controlled telemetry, air data and 
guidance systems, and direct de data recording.

Datran Electronics, Div. of Mid-Continent Mfg . 
Inc., Dept. ED, 3615 Aviation Boulevard, Man 
hattan Beach, Calif.
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Differential Analyzer

Separates Pulse Groups
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CIRCI

This single-channel differential analyzer, foi ust 
in scintillation spectrometry, proportional countin'.: 
and similar applications, is constructed to OHM 
Specification QI 192. Model 695 is a differ* itial 
pulse height analyzer for separating grouj ot 
pulses of varying amplitudes. The instn nent 
passes on to the output only those pulses ' tose 
peaks fall between two predetermined ampl nde 
levels and rejects all other signals.

Input signal consists of positive pulses fr n 11 
to 100 v. Rise time is 0.2 psec; resolving ti i" 
0.5 psec. Channel width is variable from 0 t o v 
by a 10-turn 0.1% helical potentiometer.

The Victoreen Instrument Co., Dept. ED. 
Hough Ave., Cleveland 3, Ohio.
CIRCLE 112 ON READER-SERVICE CARD FOR MORE INFOR* |ON

K 
calc 
sigi 
lire 

Olir 

lato 
ti ir 
c< 15 
I 11 
- hi

CIRCLE 110 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • November 1,



200 3Óo

CIRC 114 ON READER-SERVICE CARD FOR MORE INFORMATION
MILLIAMPERES

VOLTS

ACTUAL SIZEACTUAL SIZE

CIRCLE 115 ON READER-SERVICE CARD FOR MORE INFORMATION

Slide Rule Calculator
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haft and transmission
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This torque measuring system eliminates need 
lor inmion mounted dynamometers. It is applicable

Torque Measuring System 

Shaft-mounted Pick-up

Clear plastic (PL) meters feature;
• Longer scale length
• Visibility unlimited
e Light unobstructed—no shadows
• Interchangeability—universal
• Appearance revolutionized

For Communications Systems Use

uown as the Glennite communication system 
iilator, this multiple slide rule has been de- 
icd to assist the communications systems engi- 
r in establishing the basic parameters of a 
way radio communications system. The calcu- 

> incorporates such independent variables as 
ismitting frequency, receiver bandwidth, re- 
/(,r input noise figure, receiver input signal, 
emitter power output, path loss, total antenna 

i total path distance, horizontal ray altitude.
ilton Industries, Inc., Nuclear Instrumentation 
Dept. ED, 212 Durham Ave., Metuchen, N.J.
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testing. Air propeller shaft torque is proportionate 
to viscosity. The system features a shaft mounted 
torque pickup coupled to a digital indicator. Over- 
ill system accuracy is coordinated to 0.25 per cent. 
I Ih system is available4 in eight different capacities, 
ranging from 100 Ib-in. to 3000 Ib-in. Indicator can

Line Voltage Regulator
Heavy Duty, 0.5 Per Cent Regulation

pe 75-113-0 line voltage regulator is an all- 
letic 3 kva regulator for use with 115 v, 4(X) cps 
-phase and 3-phase military ground support 

unent. Regulation is held within - 0.5 per cent 
ist line changes between 100 to 130 v, load 
ges from 2.5 to 25 a, and frequency changes 
eon 380 and 420 cps.
agnetic Research Corp., Dept. ED, 3160 W. El 
ndo Blvd., Hawthorne, Calif.

Simplicity of frame construction assures easy, accurate 
alignment in servicing.

Dials are all metal—no paper dials are ever used—will not 
become abrasive, warp, crack or discolor under normal 
conditions. (Printing presses in Triplett’s own plant allow 
fast, inexpensive service on special dial requirements.)

Extra strong ribbed pointers precisely balanced with triple 
"slide and lock” adjusting weights.

Insulations provide extra allowance for breakdown voltages.

All metal parts processed, all molded parts pre-cured to 
eliminate distortions from stresses and strains.

These guarantee superior quality in all TRIPLETT meters:

• High torque to weight ratio for extra rugged movement. 
Specially developed bearings withstand severe vibration 
and reduce friction to a minimum.

• Bearings are microscopically graded not only for depth and 
radius, but also for polish. Only best quality jewels are used.

• Unique hardening method assures uniformly hard pivots.

• High flux scientifically aged alnico magnets for greatest 
permeability. Micrometrically balanced all metal frame 
construction protects bearings against vibration from any 
direction.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY * 52 years of experience • BLUFFTON, OHIO
Triplett design and development facilities are available for your special requirements for meters and test equipment.
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TAKING 
STOCK 
IS GOOD 
BUSINESS

Digital Readout 
Accurate and Fast

^IdSS — -:ensile and impact shocks.
G. H. Leland, Inc., Dept. ED,

Dayton 2, Ohio.
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New Products
Rotary Solenoids

Solder Terminals

These rotary solenoids with solder terminals 
eliminate a secondary terminal normally required 
with pig-tail type leads, as well as the necessity for 
splicing to coil leads. Terminals are compression 

1 oroviding high resistanc e to

If you’re in business, you take inventory at least once a year. 
It’s essential to the health of your business to know where you 
stand. But have you taken stock of yourself recently? Do you 
know where you stand when it comes to cancer?

A once-a-year health checkup can tell you.
The chances of curing cancer are far greater when it is 

detected early and treated promptly. Living proof are the 
800,000 Americans who have been cured.

Yet lung cancer now kills 24,000 men annually...eight times 
as many as twenty years ago. And thousands of these deaths 
could have been prevented if the cancer had been diagnosed 
early and treated promptly.

That’s why it’s vital for every man to have a health checkup 
every year, including a chest x-ray. Further, if a cough or 
hoarseness lingers for more than two weeks — one of cancer’s 
danger signals — an immediate visit to the doctor is indicated. 

Give yourself the same break you give your business. Take 
that personal inventory regularly — have a health checkup 
every year.

The unity ratiometer has wide application wiu. 
de analog computers, and is especially designee for 
ease of operation and simplicity of readout. The 
high-speed readout includes an automatic pol rib 
indicator. Models UV-100 and RV-1, have act ira 

cies of 0.05 and 0.1 per cent respectively.
Servonics, Inc., Dept. ED, Alexandria, Va.
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Heavy Duty Syncronous Motor

40 in.-oz Torque
A new reduced size heavy duty synchronous mo

tor with a torque rating of 40 in.-oz at 1 rpm is 
available with speeds of 1/2 to 360 rpm through 
gearing, and 1800 rpm direct drive. The motor 
starts instantly with full load at rated torque and 
will operate continuously with a maximum tempera
ture rise of 45 C above ambient. Housed in a 
stamped steel case, it measures 2-1/2 in. diam x 
1-3/4 in. depth. Operative in any position, the mo
tor can be stalled indefinitely without damage to 

the coil.
Hurst Tool & Mfg. Co., Dept. ED, Princeton, Ind. 
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KEEP-UP-TO-DATE ON MAGNETICS
Miniature Wirewound Resistors

For Printed Circuits

I vo miniature precision wirewound resistors, 
designed to meet the size and mounting require- 
mt s of printed circuits, are available in fixed non- 
indactively wirewound types sealed in epoxy resin 
and suitable for operation in ambients up to 125 
deg C. The distance between leads is closely con
trolled for manual or automatic insertion in printed 
circuit boards. The P-2 resistor is 27/64 in. long and 
13 64 in. diam. Resistances to 20OK with tolerances 
to 6 1 per cent available. The power rating for 1 per 
cent tolerance has been tentatively established at 
0.3 w for a 125 C ambient.

Shallcross Manufacturing Co., Dept. ED, Colling
dale, Pa.
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Ferrite Load Isolators

Miniaturized Series

This series of smaller ferrite load isolators offers 
savings in size and weight without sacrifice of 
previously high electrical characteristics. Illus
trated is a miniaturized ferrite load isolator 1 in. 
long, weighing only 9 oz, and giving more than 10 
db isolation over a band width of 8500-9600 me 
with less than 1 db insertion loss while operating 
at 100 kw peak and 100 w average power. The iso
lators provide a compact solution to long-time and 
other magnetron loading problems.

Litton Industries, Components Div., Dept. ED, 
5873 Rodeo Rd., Los Angeles, Calif.
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Encapsulated Transformers

Miniaturized/ 100 C Operation

I hese 400 cps transformers are designed to oper- 
af continuously in ambient temperatures of 100 C. 

• line features filament and power transformers 
contour molding in epoxy resin and grain- 

* ted steel for miniaturization.
ding Transformer Corp., Dept. ED, 297 N. 7th 

s Brooklyn 11, N.Y.
c 124 ON READER-SERVICE CARD FOR MORE INFORMATION
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Now you can use molybdenum permalloy powder cores 
in miniaturized circuits

When your engineering neighbor talks about “Cheerios” 
these days, he’s apt to be discussing a new breakfast cereal- 
sized molybdenum permalloy powder core which has found 
a happy niche as a miniaturized filter component. Guided 
missiles, which are filling the troposphere these days, typically 
use these little fellows in their amplifier circuits. Small (down 
to .300-in. ID), they are tough and easy to use. They also pro
vide .i markedly high degree of stability with time, tempera
ture and magnetization.

Made by Magnetics, Inc. (Performance-Guaranteed, of 
course) they provide the highest permeability and lowest core 
losses possible in use in filter, audio and carrier frequency 
circuits. We provide extras, too—you may specify our very

CIRCLE 125 ON READER-SERVICE 

exclusive feature—color-coding. Color-coding tells your as
semblers how many turns to put on your cores without the 
lost time and extra expense of special testing.

Want more facts? There’s a brand new bulletin (PC-103A), 
full of important information. It’s yours by writing 
Magnetics, Inc., Dept. ED-35, Butler, Pennsylvania.

IH HGttETI CS ine.

CARD FOR MORE INFORMATION
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New Products
Tube Magnetic Shields

Fits 7 and 9 Pin Sockets

• CAPACITORS

• RESISTORS

• INDUCTANCES

Fitting all 7 and 9 pin vacuum tube socket as
semblies. this shield virtually prevents all outside 
magnetic interference. The Co-Netic shielding ma
terial used is insensitive to shock and may be worked 
or transported without affecting its magnetic 
shielding qualities. It also does not retain residual 
magnetism nor require periodic annealing.

Perfection Mica Co., Magnetic Shield Div.. Dept. 
ED. 1322 No. Elston Ave., Chicago 22, Ill.
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• U.S.G. specializes in difficult moldings involving precision 
tolerances, intricate shapes, delicate wall sections, inserts, molding 
around metallic structures, etc.

They are equipped with unusual “know how” gained as 
pioneers and leaders in fluorocarbon plastics fabrication, and the 
most modern facilities and techniques for cold molding and 
sintering of Teflon*, and the injection molding of Kel-F| (as 
well as nylon, polyethylene, polystyrene and other plastics) in 
large and small production quantities.

Send us your difficult fluorocarbon molding problems for 
quotations. They may not be difficult at all for us. Turning 
them out in our regular stride can mean improved quality at 
considerable savings in cost.

And call upon us, too, for your requirements of fluorocarbon 
plastic and nylon sheets, discs, tape, rods, tubing, bars, cylinders, 
etc. from the world’s largest and most complete stocks.

Write for literature and quotations.

United States Gasket Company
Camden 1, New Jersey

Wire Clips

Easily Attached

The Cradleclip wiring system consists of binders 
and extensible clips for unsupported wiring, and 
cradles with extensible clips for anchored wiring. 
The binders and cradles are moulded from tough 
Nylon and are virtually unbreakable. The extensible 
clips are of moulded Neoprene which combines the 
right degree of toughness and flexibility to hold any 
type cable securely and without damage. Ideal for 
sen ice in all climatic conditions with a temperature 
range of —60 to +100 C. Cradleclip wiring system 
is reported to take 5 sec for each fixing point.

Electrovert Inc., Dept. ED, 489 5th Ave., N.Y. 
17, N.Y.
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Mercury Relay

60 Operations Per Sec

Manual-Feed — Manual-Sort

AUTO-BRIDGE
The newest addition to Industrial Instruments 
Auto-Bridge line of automatic and semi-auto 
matic test equipment is the Model AB-3X2, 
manual-feed, manual-sort bridge. Fully auto 
matic hopper or tape fed equipments have a 
definite ptace in component testing, but they are 

not the most efficient system whereby a large 

variety of small and medium-size lots of com 

ponents can be tested.

The Model AB-3X2 is manually loaded and un 
loaded. One of the two colored lights indicates 
whether the component under test is "in” or 

"out" of preset tolerance. Plug ins are used to 

set the "high” and the "low” limits and the 
standard jig supplied with the equipment ac 
cepts most wire lead components. There are no 

meters to read . . . the only interpretation re 
quired by the operator is to determine which of 

the two colored lights is lit. A true limit bridge 
principle is used. There is no drift in the operat 
ing point and daily calibrations are not necessary

Or 
sy: 
EE 
a I 
to
* .1 
cui 
fui 
pli 
at 
of
Nt 
en 
sci 
tin 
eli 
en 
in 
tec 
st« 
po 
COI 
ca 
fo

ni ted 
tates

*du Pont Trademark 
tMinn. Mining & Mfg. Trademark

G asket
OF THE GARLOCK PACKING COMPANY
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Model DT-100 spdt 1-a, 115 v ac switch is her
metically sealed in hydrogen atmosphere with 
platinum contacts wetted in clean mercury to pro
vide trouble-free operation. Sixty operations per 
sec possible. No contact bounce or maintenance.

Hamlin, Inc., Dept. ED, 1316 Sherman Ave., 
Evanston, 111.
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HIGH SPEED
TESTING...

table of specifications

RANGE ACCURACY

Capacity

100 uuf to 15 uf 
lower at reduced 

accuracy

±0 3%

Resistance

10 ohms to 5 
megohms, high
er at reduced 

accuracy

±0 3%

Impedance

10 ohms to 5 
megohms, high
er at reduced 

accuracy

±0 3%

’ È

PRODUCTION 
RATE

For complete details on this economical Auto 1 dge 
as well as our full line of associated equir ent' 

write ...

LW/M j

LTU Industrial 
Instruments «

89 Commerce Road Cedar Grove. Essex County.
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Small Size

DELIVER «5SSSSS«

YOUR

PROJECT

ON TIME

3/8 in

HYCOR
Standardized RF Chokes

for PC BoardsCOMPUTER-SERIES TOROID

COILSUtO’

boil themFreeze them expose them to extreme
HYCOR Typemechanical shock Plast ic

ates

d to
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HV Capacitors 
Ceramic Cases

Detailed information on 
Computer-Series Plug-ins, 
Standard-Series Plug-ins, 
Systems Development Hacks 
Power Supplies, 
D-C Amplifiers
...and other EECO products 
is available in
Catalog No. 856-A.
Write for your copy—today.

HYCOR DIVISION
12970 Bradley Ave., Sylmar, California

Encapsulated Toroids maintain their precision perform
ance through it all. Hermetically sealed in an extra-tough 
plastic compound, they stand up under:

These i-f transformers are being manufactured 
for transistorized circuits in sizes of 3/4, 1/2 and

a subsidiary of 
Electronic Engineering Company 

of California
506 EAST FIRST STREET 
SANTA ANA, CALIFORNIA

are engineered and mass-produced to

Easily mounted or stacked on a single screw. High 
quality turret terminals can be used to mount other 
components. Ideal for chassis mounting. Also available 
cased and unencapsulated.

WRITE FOR BULLETIN STP.

equipment or hand insertion. Leads 
0.1 in. increments. The radial lead 
items. Delivery is made off-the-shelf.

1er automation 
are spaced at 

coils are stock

GINEERED ELECTRONICS COMPANY 
rtnerly EECO Production Company)

TRONIC DESIGN • November 1, 1957

Temperatures of —55 C. to <¿"125 C. 
95% humidity... boiling salt water 
Amazing degree of mechanical shock 
MIL-C-16923, Type C, specification tests

Inductance values of a series of standardized ra
dial lead coils range from 0.47 to 10,000 ph. Each 
coil is hermetically encapsulated in molded alkyd 
plastic; all coils easily conform to MIL specs. The 
body mold is flattened at the lead exit to permit

Originally developed for^TECO custom 
systems and proven in critical use, new 
EECO Computer-Series Plug-ins represent 
a refinement of the building-block concept 
to a degree hitherto unknown. Each of the 
full line of reliable, tested, and proven cir
cuits is a complete off-the-shelf packaged 
function, performance-engineered for ap
plication where ultra-conservative design 
at the component level is essential because 
of system complexity.
New EECO Computer-Series Plug-ins 
enable you to meet your project delivery 
schedules by reducing systems-development 
time to a bare minimum and practically 
eliminating drafting and layout time. Your 
engineers can concentrate on system design 
instead of routine circuit detail. Your 
technicians can cut fabrication time and 
step up production by performing simple 
point-to-point wiring instead of wiring 
complex circuits. And system prototypes 
can generally be built directly without need 
for the “breadboard” stage.

meet any specific requirements of unloaded Q, rang
ing from 40 to 200 for the 3/4 and 1/2 in. sizes, 
and as high as 140 for the smaller 3/8 in. size.

Radio Industries, Inc., Dept. ED, 5225 N. Ra
venswood Ave., Chicago 40, 111.
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These ceramic-cased capacitors now replace a 
former line of glass-cased capacitors with marked 
improvement in resistance to thermal and mechani
cal shock. The ceramic surface provides outside 
identification markings which are extremely legible 
and resistant to wear. Capacitors are designed for 
use in high-voltage power supplies, video coupling 
circuits, and energy storage systems where compact
ness and reliability are needed.

Film Capacitors, Inc., Dept. ED, 3400 Park Ave., 
New York 56, N.Y.
CIRCLE 134 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products

Frequency Indicator and Counter 

Indicates CPS, Kc or RPM

0-0.0 : g
» *

Model 7340C frequency indicator and counter is 
a low-cost instrument easily operated by non-tech- 
nical personnel. The input signal (photocell, tachom
eter generator, or flowmeter) is counter during a 
known time base (0.1, 1, 10 sec) and displayed, with 
automatic decimal point location, in cps, kc, or in 
rpm with proper transducer.

Electro-Pulse, Inc., Dept. ED, 11861 Teale St., 
Culver City, Calif.
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Electro-Magnetic Clutches

Coupled When De-energized

this man knows what’s INSIDE
his BLACK BOX FILTER

He’s taking advantage of a new 
trend spearheaded by Sprague to
ward unitized filter assemblies. 
Sprague’s individual cylindrical 
filter elements can be taken from 
the shelves, wired in any configura
tion which available space dictates, 
and used! Black boxes, when used 
at all, serve only as "wrappers”.

Now many of your most complex 
r-f interference problems can be 
solved in this w’ay. It reduces inven
tory problems and cuts your manu
facturing costs. Order the elements 
and package them yourself in your 
system, or else Sprague can do the 
packaging for you.

Even if unitized filter assemblies 
do not add up to the answer to your

problem, you’re sure to benefit from 
Sprague’s library of more than four 
thousand proved filter designs . . . 
three laboratories for filter research 
and development... complete facil
ities for interference measurement 
and control . . . field consulting ser
vice . . . and mass production facili
ties on the East and West Coasts.

If you, too, have an interference 
problem, pick up your phone and 
call your nearest Sprague Electric 
Field Engineering Laboratory. 
They are located at 12870 Panama 
Street, Los Angeles 66, Calif. 
(TExas 0-7531); 224 Leo Street, 
Dayton 4, O. (ADams 9188); 
347 Marshall Street, North Adams, 
Mass. (MOhawk 3-5311).

see SPRQGUE for filters

These reverse acting electro-magnetic clutches 
and clutch brakes differ from the conventional types 
in that the input and output shafts are coupled 
when the coil is de-energized.. Energization of the 
coil uncouples the shafts and applies the brake to 
the output shaft if a brake is required. Braking 
surfaces are flat and are rated at 8 oz in. mini
mum torque.

Sterling Precision Corp., Dept. ED, 34-17 Law
rence St., Flushing 54, N.Y.
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Polystyrene Capacitors

Zero Temperature Coefficient

Special types are available with zero temperature 
coefficient and stability of 0.008 per cent. Other co
efficients are available, such as —40 ppm per deg C. 
The line includes any capacitance value from 0.05 pf 
up, with a tolerance of 0.1 per cent in any solder

ELECTRONIC

FOR SMOOTH, 
CONTINUOUS 

LINE VOLTAGE 
CONTROL OF 
HEAT, LIGHT, 

POWER, SPEED
JlcÿiiAt -Jï- \c£t

TYPE 100 BU
VARIABLE TRANSFORMER

• COMPACT • 
EASILY MOUNTED

This highly efficient transformer is 
designed for single-hole, back-of- 
panel mounting for variable AC 
voltage control of up to 165 VA 
applications.
The 100 BU features the LoRes 
alloy-plated brush track to assure 
long life and low maintenance by 
eliminating commutation surface 
oxidation and deterioration. Its spe
cially designed rotor spring provides 
uniform pressure from full-brush to 
no-brush condition. It also incor
porates a new snap-in brush design. 
This compact transformer, which 
delivers any output from zero to 
17% above line voltage, contains 
high-performance strip silicon steel 
core. Coils are bank-wound on to
roidal machines of our own design 
and manufacture.
To control larger amounts of powe , 
our compact 300 BU is also avai- 
able with a maximum load rating of 
0.4 KVA. Write for the comple ? 
Adjust-A-Volt catalog. There’s ri 
obligation involved, of course.

STANDARD
ELECTRICAL PRODUCTS C
2240 E. THIRD ST., DAYTON, 0
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estimate

WIRE
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parts

Stereoscopic Microscope brochure SB56.
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We’ll prove that our high 
speed production means 
lower unit costs for you!

.0015
SMALL 
.0025

WIRE FORMS 
to .125 diameter.
METAL STAMPINGS 
to .035 thickness.

Saturable Reactors

High Sensitivity

DEPT. W219
GENTLEMEN: 

Please rush

NAME

ADDRESS

CITY____ _

sealed metal container. Units for ac operation with 
silicone impregnated range up to 20 kv. Standard 
types in CP70 cans, bathtub either adjustable or 
fixed, or metal tubulars in very small sizes are avail
able with temperature coefficient of —100 ppm per 
deg C and stability of 0.04 per cent from stock.

Melray Electronics Mfg Corp., Dept. ED, 38 
Austin St., Worcester, Mass.

Flat-faced CRT

Face has Uniform Thickness

An improved version of the 3UP1, this small
sized cathode ray tube features a two-piece bulb 
design permitting the flat faceplate to have a uni
form thickness. The tube has a phosphor screen size 
of 1-1/8 x 1-3/4 in., electrostatic focus and deflec
tion, 1-9/16 in. neck diam, 7-1/2 in. tube length with 
a standard 12-pin base. For use as a display indi
cator, the 3UP1 can be made available with various 
screen colors and persistances.

Raytheon Mfg. Co., Dept. ED, 55 Chapel St., 
Newton 58, Mass.

These saturable reactors have high permeability 
magnetic cores with high sensitivity. Six ampere 
turns will control nearly 2000 w in the largest of 
these standard reactor assemblies. Power outputs 
range from 50 to 2000 w, with only 2 a turns being 
required for control of the smallest unit.

Control, Div. of Magnetics, Inc., Dept. ED, Box 
391, Butler, Pa.
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.062 to 3 inches wide.
Specializing in production of

You’ll save two ways—(1) the ini
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu
rate parts and performance.

STRAIGHTENING AND CUTTING
Perfect straight lengths to 12 feet. 

.0015 to .125 diameter.

E CTRONIC DESIGN • November 1, 1957

* Send 
blueprint 

or samples

r electronic, cathode ray tubes and 
transistors.

Write for illustrated folder.
ART WIRE AND STAMPING 

COMPANY
17 Boyden Place, Newark 2, NJ.
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Anton Machine Works, Brooklyn, manufacture magnetron anodes for 
radar, Geiger counter, X-ray and transmitter tubes.

PROBLEM: Minute burrs must be precisely removed from magnetron 
anodes .. . without altering contours. Accurate deburring is abso
lutely essential to eliminate deflections that change tube frequency.

SOLUTION: Operators use AO Spencer Stereoscopic Microscopes to 
effectively view and remove burrs with a small scalpel.

RESULT: Rejects practically eliminated. Productivity substantially 
increased.

You, too, may have a deburring problem ... or other problems involv
ing surface quality, measurements or assembly of small components. If 
so, why not investigate the most modern . .. versatile .. . and complete 
line of Stereoscopic Microscopes.



New ProductsModel m Multistage Blowers
...16"of water at 3300 BPM

Precision Film Resistor

Operates at 150 C

• Suction or Pressure
• Optional Air Filters
• Weight: 9-12 lbs.
• Blower-. 8%" Max. O.D.
• 13" Max. Length

• Applications:

Series 77 metal film resistors can be used at 1 4 w 
rating in an ambient of 150 C, or up to 1/2 w at 
105 C. Temperature coefficient of resistance is 0 
±30 ppm per deg C over —55 to -f-150 C regard
less of resistance value. Temperature* coefficients of 
0 ±20 ppm per deg C can also be provided. Resist
ance range available is 100 ohms to 300 K. Standard 
tolerance ±1 per cent; tolerances of ±0.5 or 
±0.25 per cent can be supplied.

Ohmite Manufacturing Co., Dept. ED, 3657 
Howard St., Skokie, Ill.
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Computer Tape Slack Control
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Multiple Tube Seal Cooling

Multiple Remote Spot Cooling

Microwave Cavity Pressurizing 

Plot Chart Paper Stabilizing

Multipurpose Slip Rings 

For AC, DC, and RF

¡m»

60 CPS or 400 CPS

Use the
MODEL 942

Magnet Charger

ROTRON

10 or 30 
Commercial and 
Military Specs.

Model M also supplied in duplex 

combination with squirrel cage

blowers as shown.

ROTRON MFG. CO, INC

SCHOONMAKER LANE WOODSTOCK NEW YORK

Multipurpose slip rings for ac, de, rf, and for air
craft, marine and ordnance purposes, can be incor
porated in water tight, explosion proof, or standard 
enclosures. This design features quick removal of 
the armature without brush disassembly. Special 
slip rings can be made to customer requirements.

Electro Mechanical Co., Dept. ED, 32700 Ford 
Rd., Garden City, Mich.
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Wire-Wound Resistors

Vacuum Impregnated

This epoxy-encapsulated wire-wound precision 
resistor is vacuum impregnated and vacuum cast to 
eliminate hot spots caused by voids in windings. 
Designated Series EP, the new line utilizes tension- 
free winding and meets MIL-R-93A and MIL-R- 
9444. The resistors are heat cycled before encapsu-

RECOMMENDED DY 
LEADING MAGNET MAKERS

This high powered condenser discharge 
unit will saturate large Alnico and ceramic 
permanent magnets of any shape, using 
interchangeable, plug-in pulse transformers 
or wire-wound fixtures. 100,000 ampere- 
turn output of basic unit can be increased to 
200,000 ampere-turns at any time by adding 
100 pf condenser banks and appropriate 
pulse transformer. Adapters for multi pole 
rotors, rod, bar, ring and various o her 
shapes are available.

Operates from regular 115 volt, 60-< cle 
line with only intermittent 10-ampere < ain 
(the few seconds when condensers ire 
charging). Mounted on casters for con n- 
ient mobility. Price of basic unit with j he 
transformer is less than $2,100.

MMM KM

WE CAN HELP YOU
Our 12 years of magnet chc ng 

experience is yours for the o ng 
— send a sample magnet or i - 
for free charging analysis.

Write for Technical and Application Dat

Radio 3requeue
LABORATORIES, INC. I
Boonton, New Jersey, U. S. A.

omi 
the
x ibi 
test

CIRCLE 145 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 148 ON READER-SERVICE CAP
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lation and post-cured before final inspection, thus 
resulting in long term stability of resistance under 
rigid environmental temperature conditions. The 
series has an operating range from —65 to +125 C 
and a temperature coefficient of ±0.00002 C.

Kelvin Electric Co., Dept. ED, 5907 Noble Ave., 
\ an Nuys, Calif.

CIRCLE 150 ON READER-SERVICE CARD FOR MORE INFORMATION

Mylar Metallized Capacitor
Reliable to 125 C

RUGGED

COMPACT 
sensitive

Here is a new series of light-beam galvan
ometers that were developed to withstand 
the extremely severe conditions of shock and 
xibration encountered in field servicing and 
testing of jet aircraft.

I hrough unique folding of the light beam, 
great compactness is achieved while retain
ing sensitivity to the highest degree ... equal 
to that of laboratory instruments!

I hese Howell Galvanometers feature 
excellent readability. They are readily 
adaptable to existing instruments. They are 
competitively priced.

Re\i stances: 20, 100, 500 and 1000 ohms, 
period; high speed response. Sealed 

( onvruction.

r lull information 
use write or wire

H8WELL INSTRUMENT Company
Trinity St. • Fort Worth 7 Texas

SALES-ENGINEERING OFFICES
STREAM, L.I., N.Y.: 108 So. Franklin • L0 1-9220

OHIO: 209 Commercial Bldg. • Michigan 4563 
'N, CALIFORNIA: 105 N. Bradfield St. • NE 6-8970

RCLE 149 ON READER-SERVICE CARD

This Mylar metallized capacitor, Type RQL, in a 
hermetically sealed case is extremely reliable at 
temperatures up to 125 C without derating. Type 
RQL is available in a wide range of case styles and 
constructional variations similar to those from type 
CPO 4 thru CPO 11 in Mil-C-25A. Electrical spe
cifications of Mil-C-18312, recently issued by the 
Navy, are met.

Astron Corp., Dept. ED, E. Newark, N.J.

CIRCLE 154 ON READER-SERVICE CARD FOR MORE INFORMATION

De Power Supply 
0.001 psec recovery

Model 170 is designed *o replace storage battery 
and floater combinations widely used for spectro
photometers, sensitive de amplifiers and other ap
plications where stability, low noise, and transient 
requirements are severe. Input is 105-125/210-250 v, 
50 60 cps. Output 6 v adjustable ±5 per cent, 0.5 a; 
2 v adjustable ±5 per cent, 0-100 ma. Ripple and 
noise at 6 v output is 1 mv RMS max, at the 2 v out
put this figure is 0.5 mv RMS max. Recovery time 
of the unit is 0.001 secs (63 per cent). Line regula
tion for both the 6 and 2 v output is 0.01 per cent 
maximum, with no load to full load regulation, 0.05 
per cent for 6 v output and 5 per cent for 2 v output.

American Electronic Laboratories, Inc., Dept. 
ED, Philadelphia, Pa.

CIRCLE 188 ON READER-SERVICE CARD FOR MORE INFORMATION

Bring us your difficult Nylon parts problems. U.S.G. specializes in 
difficult precision moldings—produces them by injection molding 
in volume production with accompanying cost economies.

Produces them in Chemiseal Nylon (du Pont Zytel) which has 
the highest compressive strength, is the most rigid, has the best 
resistance to heat, abrasion, chemicals, solvents, oils and greases 
— and is the lowest priced of the standard Nylon compositions.
Whatever your Nylon part requirements, check your methods and 
costs with U.S.G. "Know-how.”

Or if your requirements are extruded stock — U.S.G’s new ultra
modern Extrusion Plant offers bubble-free Nylon rod in diameters 
up to 3”; Nvlon sheet and tape 12” wide in thicknesses from .002” 
to ’ Nylon pressure tubing from 1 s” to 1 ■>" O.D. in two type's 
for 1000 psi and 2500 psi.

United States Gasket Company
Camden 1, New Jersey

nited
tates
asket WaAticATJtvcAi&u.

OF THE GARLOCK PACKING COMPANY

CIRCLE 189 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Products

e:

No

TWO OF FILfRON'4 COMFUTtLY

CIRCLE 190 ON READER-SERVICE CARD FOR MORE INFORMATION

80

PLANTS

• RADAR PULSE 
PACKAGES

• RF FIELD 
ENGINEERING 
SERVICE

• PULSE FORMING 
NETWORKS

• RF INTERFERENCE 
FILTERS

Servo Repeater System 

Weighs 2 Oz.

Tl<•
From

FLUSHING, N. Y., PLANT NO. I FLUSHING, N. Y., PLANT NO. 2

East to West... Flushing, New York, to Culver City, California
On Filtron’s Staff: Engineering specialists in component design, and assembly.... In the Field: Competently staffed mobile 
development and production.... In Filtron’s Plants: The most engineering laboratories to solve problems on-the-job at com- 
modern and completely equipped laboratories for research and plex electronic installations.
testing, to MIL specifications; high speed quality manufacturing

FLUSHING, N. Y., PLANT NO. 3

Model W1801 servo repeater system include 
a transistorized servo amplifier, motor synchro, 
power supply and gear train, all in a housing 2 in 
in diameter by 4 in. long. Power supply require 
ments are 10 w, 400 cps, at either 115 v or 26 v 
Total weight is 12 oz. The transistorized servo 
amplifier is available separately, in a long case for 
minimum mounting surface, or in a 1-in. cube for 
minimum volume. Weight is 2 oz. The amplifier in
cludes a 90 deg phase shaft required for two-phase 
induction-type servo motors, therefore no external 
capacitors are required.

Waldorf Instrument Co., Dept. ED, Wolf Hill 
Rd., Dix Hills, Huntington Station, N.Y.

CIRCLE 191 ON READER-SERVICE CARD FOR MORE INFORMATION

Voltmeter and Calibrator

Null-Type Measurement of AC

CULVER CITY, CAL., PLANT NO. 1

CULVER CITY, CAL., PLANT NO. 2
FILTRON IS KNOWN FOR ITS PRODUCTS... THE FACILITIES WE KEEP EXPLAIN WHY

• SPECIALTY 
CAPACITORS

• DELAY LINES
Send for our catalog

FILTRONmrooN
represented w canada 8Y, a»c»ah appliances a equipmint itd, 

585 Dixon Sids Road. Toronto

Hz COMPANY, INC, 
FLUSHING, LONG ISLAND, NSW YORK 

PLANTS IN NNSNtNO, tOM YOOK, ANO CUIÏN CITY, CALIFORNIA

Combined in this instrument called the Voca, is 
a precision differential null type potentiometric 
voltmeter for both ac and de, and a vtvm calibrator. 
The null-type measurements can be applied to sine 
wave voltages, and de and square wave voltages 
are supplied as accurate reference standards. 'he 
Voca is designed as an aid for production line est
ing, as well as for the laboratory.

Demolab Corp., Instrument Div., 1550 N. H in
land Ave., Hollywood, Calif.
CIRCLE 192 ON READER-SERVICE CARD FOR MORE INFORMA ON

CIRCLE 350 ON READER-SERVICE CARD - >
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ELECTRICGENERAL

TUBE DESIGN NEWS

ROM THE RECEIVING TUBE DEPARTMENT OF GENERAL ELECTRIC COMPANY

Three New General Electric Tubes Cut Automobile
Radio Costs, Simplify Circuitry, Improve Reception

er in-

terna

lATION

35,000,000th 5-Star Tube Milestone in High Reliability

IA‘ ION

.ludes 
ichro,

Noise Rejection is Design Feature of 
G-E Twin Pentodes 3BU8 and 6BU8

C »'

26 v.
servo 

se for 
>e for

tea, is 
netric 
irator. 
3 sine 
It. ges

YET FEWER TUBES! 
ol both the detector- 
e time, new high-gain 
for clearer reception.

EXTRA-SENSITIVE PERFORMANCE IN 1958 CAR RADIOS
\ G-E 9-pin miniature detector-driver tube now does the woi 
amplifier and transistor-driver tubes formerly used. \t the sa

Showing bv their performance how 
up-lo-the-minute tube engineering can 
I" nefit the TV manufacturer—reduce 
his costs, improve picture quality— 
G neral Electric s 3Bl 8 and 6BU8 are 
I i ilt\ multi-function tubes that within 
■i 'ingle envelope, perform both noise- 
« ■mediation and AGE functions.

I Urn page to study the recommended 
•! plication of these tubes! Oscilloscope 
i idings are included—also plate- 

aracteristics curves in order to aid 
« vision circuit designers.

Two years creative design and 
development bv G-E tube engineers, 
who worked in (dose cooperation 
with the major manufacturers of 
automobile radios, stand back of 
three new high-gain tubes that make 
1958 car radios more economical to 
build, with fewer sockets. From the 
time 12-volt vibratorless radios ap
peared. frequent conferences be
tween car-radio designers and G-E 
tube engineers have called into play 
the latest and best in tube thinking. 
The G-E 12AF6 was one important 
outcome. This was 1956’s largest- 
selling new receiving tube!

Now ... a year later . . . General 
Electric promotes still higher stand
ards of ear-radio performance with 
Types I2DZ6, 12EA6, and 12DV8. 
Phone anv G-E tube office on the 
next page for full information.

•HT: R. M. Duncan, manager of General 
« trie’s Owensboro, Ky., tube plant (second 
hi right), and two of his staff inspect the 
.OtMUMtOth 5-Star high-reliability tube, a 
‘0, which has just passed its initial electrical- 
aracteristics tests. Record high total for 
'e tubes proves their wide use in critical 
litary, airborne, and industrial applications.

1958 Automobile-Radio Basic Circuit

MIXER
AMP AMP

12AD6

MIXERAMP AMP

New G-E 
12EA6

New G-E 
12DV8

DET 
AMP

TRANS 
DRIVER

New G-E 
12DZ6

DET 
DRIVER



Tear off and keep this sheet for ref erente. It contains useful tube-application da
common

AGC VOLTAGE OUTPUT

SYNC PULSE OUTPUT
CIRCLE 1

COMPOSITE VIDEO

SHOWN BELOW ARE AVERAGE PLATE CHARACTERISTICS, TYPES 3BU8 AND 6BU8

4 MP E PE

For further information, write or phone your nearest G-E tube office below
cont

CENTRAL REGIONEASTERN REGION

cent

CIRC

RECEIVING TUBE DEPARTMENT, GENERAL ELECTRIC COMPANY, OWENSBORO, KENTUCKY

DIRECT-COUPLED COMPOSITE 
VIDEO (POS.-GOING SYNC)

is 3BU8 
utstand- 
Fhetwo

meets ' 
54. C M 
toleran 

I down

RATED v»LUE 
: 0 VOLTS

67.5 VOLTS

200 Main Avenue, Clifton, New Jersey 

Phones: (Clifton) GRegory 3-6387 

(N.Y.C.) Wisconsin 7-4065, 6, 7, 8

EACH SECTION SEPARATELY tITH PLATE AND
GRID NUMBER 3 OF OPPOSITE SECTION GROUNDED

100 2 00
PLATE VOLTAGE IN VOLTS

100 200
PLATE VOLTAGE IN VOLTS

form 

pres«

WESTERN REGION
11840 West Olympic Boulevard 

Los Angeles 64, California 

Phones: GRanite 9-7765, BRadshaw 2-^

LEFT: COMPOSITE VIDEO 
FOR NOISE CANCELLING WHY 
(NEGATIVE-GOING SYNC) w

ing low-noise performance 
tubes are identical except I

Developed and designed by G.E.. Typ< 
and 6BU8 are twin pentodes that provide (

■adings of tube performance, element by element 
i this recommended application.

3800 North Milwaukee Avenue 

Chicago 41, Illinois 

Phone: SPring 7-1600

noise pulses from both tube sections. The recom 
mended application for these G-E twin pentodes is: 
one section. \GC keyer or amplifier . . . the other sec 
tion. combined sync amplifier, separator, and (“lipper6.3 v). \lso, the 3BU8 has controlled heater warm

up for service in 600-ma series-string circuits.
Cathode, Grid No. 1, and s( reen grid are common 

for both sections of the 3BL 8 and 6BU8. Use of a

rated value
67.5 VOLTS
0.1 VILLIAUPERE

::::::



Precision Power Resistor

Range of 1 to 900 Ohms

CIRCLE 151 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRC 52 ON READER-SERVICE CARD FOR MORE INFORMATION

E 350 ON READER-SERVICE CARD CIRCLE 153 ON READER-SERVICE CARD FOR MORE INFORMATION

with detent

SP-ST-Pujhbntten, 
Mor enter» 'ontee*

l-Pesitien 
I.S amp Detent

Spectrum Analyzer

Stability of 2 Per Cent

3-PMlttea 
I S M* Detent

3 Mps. Defeat

TO ENGINEERS, Stackpole Slide Switches in more than a dozen in
expensive types offer many interesting design possibilities for improv
ing product performance.

TO BUYERS of today’s instruments and appliances, the convenience 
of unique and attractive modern switching arrangements exerts strong 
sales appeal that far exceeds the modest cost involved.

Stackpole Slide Switches cover the V2 to 3 ampere range. They vary 
from simple ON-OFF units to types that provide complicated inter
circuit switching in minimum space—often with less costly mount
ings than conventional switches. Electronic Components Division, 
STACKPOLE CARBON COMPANY, St. Marys, Pa.

SP-D1 
1 Mpt. Deteat

DPDT 
3 Mps. Defeat

DP-DT 
1.5 Mp. Detest

W-BT 
Defeat Optieul

Mepco, Inc., Dept. ED, Morristow

DF-BT—“Bettery-Liae' 
chaefeever type

SPOT 
4 MBt* CMMPP lue

IP-DT
Mp. Deteat

SPOT 
1.75 Mp. Spriep-returp

RONIC DESIGN • November 1, 1957

New SLIDE SWITCH DATA
Slackpole Bulletin RC-10D—just out — gives 
complete ratings, dimensions, modifications, 
and other specifications for all standard Stack
pole Slide Switches. Write for your copy or 
see your local Stackpole representative

Ral-d at 2.5 w at 70 C, resistance range of the 
tvpe ’-1 power resistor is from 1 to 900 ohms. It 
meet the requirement of MIL-R-26C, Style RW 
59, Characteristic G. One per cent is the standard 
tolerance but the resistor is available in tolerances 
down to 0.1 per cent on special order. Length

I nstruments
Appi iances 
Small Motors 
Radio, TV.

Audio Equipment

This unit analyzes any complex electrical wave
form continuously within its frequency range and 
presents a readout showing the frequencies in
cludi d in the waveform and the amplitudes of each 
of the frequency components. Waveforms may be 
continuous or discontinuous. The analysis is per- 
orm< d over successive TO sec periods. Readout is 

a h i ^raph. Long-term stability' is better than 2 per 
ce>|! liter and integrator circuits are set at factory, 
and j quire no readjustment.

Ed n Co., Inc., Dept. ED, 207 Main St., Worcester
POS ITI0N 
POSITION 
POSITION 
POSITION



We wanted to find out New Products
Question 5a

•work at Hughes?

and slant range. Geo

CIRCLE
CIRCLE 156 ON READER-SERVICE CARD FOR MORE INFORMATION

Kva Service10 to 250

CONDITIONS

transformer

prac-

experience

drive 
sired

neers 
tories.

for line wit
control units

nt Labor; 
1 you th

temp< 
reteir 
en\in 
exten 
circn

ot them 
they came

and beaches, mountains and deserts are

A resume of your education and

Variable Voltage 
Transformer

Hughes Aircraft Company, Culver City, California

we have been

Target Acquisition Computer
Less Than 1 Deg Error

ELECTRONIC DESIGN • November 1

successful in attracting such high-calibre engineers 
to the Hughes Research and Development Lab
oratories. So we had an independent research 
organization ask a 15% random sample of our 
2,700 engineers and scientists just what attracted 
them to Hughes.
Of all the things they look for in a job—of all 
the things they like about Hughes—these four 
headed the list:
1. EXCELLENT SALARY. Talk to the engi-

tion on 240. 480 v. Features of this heavy
include motorized voltage coi ro 
can be remotely controlled if

—coupled with scientific atmosphere, high calibre 
of associates, and prestige of the firm—is one rea
son why 34% of our engineers came here. They 
like the exceptional facilities, unusual freedom, 
the small project groups headed by top scientists. 
Is this what you seek? Contact Hughes today.

4. PLEASANT CLIMATE. We’re pretty lucky 
at Hughes to work in the wonderful, sunny cli
mate of Southern California—and that’s one of 
the advantages that attracted 28.2% of our en
gineers ... Here carefree living is the order of the struction, and extreme ruggedness and reliabi 

A typical 3 phase line voltage compensation 
will operate on either 230 or 460 v. At 230 v, it 
deliver an output range of 230 ± 50 v at 300 a

M. T. Welding Products Corp., Dept. ED, 
37th Ave., Oakland 1, Calif.
CIRCLE 157 ON READER-SERVICE CARD FOR MORE INFORMAT

Designed for 10 to 250 kva service 
age compensation, or as full range 
with transformation ratings to 100 kva, this lin- of 
single unit variable voltage transformers is row 
available with single or three phase units for op ra-

grapbic range is also available as an output signal 
Total dynamic and static errors are less than 1 deg.

Dynalysis Development Labs., Inc., Dept. ED 
1194 Wilshire Bhd., Los Angeles 25, Calif.

favorable salary structure. You can choose your 
electronics career in cither the military or com
mercial fields. Contact Hughes today.

2. INTERESTING WORK with opportunity 
for advancement. 48.7% of our engineers were 
attracted, by such rewarding projects as guided 
missiles, armament control systems, ground radar, 
microwave tubes and antennas, digital comput
ers, miniaturized communications systems. Sound 
interesting? Contact Hughes today.

booklet, illustrating and describing the many and 
varied activities at Hughes.

CIRCLE 551 ON READER-SERVICE CARD FOR MORE INFORMATION
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Subminiature Hughes 
Silicon power rectifiers 
pictured with some of 
the standard vacuum 
tubes they replace.

Body diameter: 0 105-mch max. 
Body length 0.265 inch max.Moving Target Simulator

Operates in K or Ku-Band NEW,

Heat-Dissipating Tube Shield
For Printed Circuits

11 se right-angle heat-dissipating tube shield 
cl.tn >s for printed circuit application contain inte- 
gral sockets for miniature and subminiature tubes. 
All sockets are of a standard mica filled type cast on 
to the shield assembly in a mica filled epoxy resin. 
Tin epoxy resin withstands continuous operating 
temperatures of 175 C. Bulb temperature of the 
tubt is maintained to within 5 C of the heat sink 
temperature per watt of heat-dissipation. Excellent 
retention, shock and vibration protection in extreme 
en\ ironmental conditions are pro\ ided. Socket leads 
extending through holes near the edge of the printed 
circuit board are affixed by dip-soldering.

International Electronic Research Corp., Dept. 
ED. 145 W. Magnolia Blvd., Burbank, Calif.
CIRCLE 158 ON READER-SERVICE CARD FOR MORE INFORMATION

Di signed to check radar range tracking circuits, 
calibrate radar range marker circuits, and perform 
<>tn< tests on either K or Ku-Band radar equipment, 
tbis simulator provides a microwave return signal 
"h the same pulse characteristics as the trans- 
“'i’ I radar signal. The return signal may be ad-
jus^ d f() have
th<
cur

a continuously varying range and
used to check the radar range tracking cir
and it will also provide a series of fixed range 
pulses which may be used to calibrate the 
range markers in field work or laboratory, 
raft Armaments Ine., Dept. ED, Cockeysville,

E! TRONIC DESIGN • November 1, 1957

AT HUGHES 
LOW-POWER RECTIFIERS 

WITH HIGH-VOLTAGE CAPABILITIES

Once again, Hughes has supplemented its line ofsilicon 
rectifiers—this time, with units rated up to 600 volts 
yet using the famous Hughes subminiature glass pack
age. Like other Hughes rectifiers, these have the ad
vantages of low forward voltage drop and low back 
leakage enabling them to handle power values that 
are large for the size of the rectifier. Features of this 
kind, combined with exceptional efficiency, make 
them ideal for electronic power supply applications 
where they can be used in place of many vacuum tube 
rectifiers.
Descriptive literature for the entire rectifier series is available 
upon request. Please write: SEMICONDUCTOR DIVISION • HUGHES

SPECIFICATIONS
HR1O311
Peak Reverse Voltage (E/,) (<i — 2MA
Reverse Current (U) (a —450 Vdc
Max. Ave. Inverse Current (1^) (a 315Vr„,.(« 200mA
Max. Ave. Rectified Current (Q
HR1O312
Peak Reverse Voltage (E/,) fe —2MA
Reverse Current (b,) (a —550 Vdc
Max. Ave. Inverse Current (b,„) fe 385Vr„15(n 200mA
Max. Ave. Rectified Current (l„)

500V (« 25°C
35mA Ki 150°C
20mA (a

200mA (<i

600V fe

25°C
25°C

25°C
35MA (« 150°C
20mA (a 25°C 

200mA 0 25 C
Maximum operating and storage temperature —65°C to 4-150°C
Derate average rectified current 1.5mA °C above 25°C
I’he and HR 10312 have the famous glass package de
veloped years ago at Hughes. This package, still the finest available, 
is tiny, but sturdy, thereby fulfilling all of the requirements for 
miniaturization while providing reliable operation under severe con
ditions oj shock and vibration.

PRODUCTS
International Airport Station, Los Angeles 45, California

Creating a new world with ELEC TRON ICS
I HUGHES PRODUCTS

L

T TN 159 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 160 ON READER-SERVICE CARD FOR MORE INFORMATION



New Products
BRAND MULTI
CONDUCTOR
CABLE GIVES
RCA’S BIZMAC
SYSTEMS

liam

CIRCLE 162 ON READER-SERVICE CARD FOR MORE INFORMATION

truci

CONNECTICUT

CIRCLE 161 ON READER-SERVICE CARD FOR MORE INFORMATION

lixup
Lt 3 w
to 50,(

poad
CIRCLE

top signal fidelity 
freedom from cross talk

Computing Transformer 
High Output

Tape Pen
Simplifies Drawings

ELECTRONIC DESIGN • November 1

control of 2-phase servo motors, and in the supply 
of power to torque motors. |

At an input of 115 v, 400 cps, the output voltage 
range of the Model 20-C is 80 v. Due to low out* 
put impedance, a linearity of ±0.35 per centi 
obtained with a 1000-ohm load. With a 2000-oh® 
load, the linearity is —0.18 per cent. Under naU 
mum load conditions, the quadrature component d 
output is approximately 5 mv per volt of the pr nan 
excitation voltage. Basic resolution is 0.13 per cent 
and interpolation by a resistive brush permit and 
required value of output voltage.

Perkin-Elmer Corp., Dept. ED, Norwalk, C( in.
CIRCLE 163 ON REAPER-SERVICE CARD FOR MORE INFORA MION

RCA’S Bizmac Business System Units com
bine to perform foolproof results in busi
ness efficiency. Connecting these units are 
three extremely flexible, abrasion resistant, 
Turbo-Brand multi-conductor cables, cus
tom manufactured for RCA.
RCA says, “Brand cables transmit signals 
between our Bizmac units with high fidelity 
and without disrupting cross talk between 
signal lines.”
One Brand cable (a) transmits a five 
micro-second pulse “write signal.” Low 
impedance drive allows transmission of 
signals through 400 feet of balanced lines. 
The cable has nine twisted pairs of AWG 
22 color coded conductors. The shielding 
of #36 tinned copper wires is braided over 
the conductor assembly. The over-all jacket 
is of .030 ' brown plastic. Another cable (b) 
transmits “tape control” signals which have 
a five micro-second pulse with about a 
three micro-second rise time across the 
conductors. Each of the 12 pairs of conduc
tors are shielded with a #36 tinned soft 
copper braid, and the over-all jacket is of 
.030 red polyvinyl chloride. The other 
cable (c) transmits “read signals” that 
resemble a full sine wave whose period 
is 70 micro-seconds. The 12 twisted pairs 
of AWG 22 conductors have a tinned cop
per over-all shielding braided over the 
conductor assembly. The over-all jacket is 
of .030" black vinyl plastic.
The accumulated experience of the William 
Brand & Co., Incorporated Engineering, 
Research and Production Departments is 
always available. You are invited to use 
these services in the solution of any of your 
wire and or cable problems.

The Tape-Pen applies a precision-slit printed tape 
quickly and with great accuracy, following a 
straightedge, french curve, or in any freehand de
sign. Three bearing points keep it at right angles to 
the work surface and insure perfectly flat applica
tion of the tape. The Tape-Pen and Curve-Line tape 
are offered as a time-saving method in making lav- 
outs and working drawings.

Chart-Pak, Inc., Dept. ED, Leeds, Mass.

electrical and electronic wires and cables • har
nesses and cable assemblies • piastic and crated 
insulating tubings * identification markers

Called the Model 20-C, this device can provide a 
substantial power output, sufficient in many in
stances to eliminate power amplifiers. Applications 
include use in analog computers wherever the prod-



Precision Potentiometers
Linearity of 0.5 Per Cent - compact, rugged 

units for

original equipment 

and lab. work

- all low priced.

i tape 
ng al 
d de
fies to 
plica- 
e tape 
g lav-

\\ liable in 5 and 10-turn models, types HC-100 
and liC-105 feature side terminals, shorter internal 
lead ngth, and lower end resistance. Encased in 
Grad' XX laminated phenolic, they measure 1 in. 
diam and have a standard linearity of —0.5 per cent.

Type I IC-100 is rated at 4 w. Its weight is 2.3 oz 
and standard resistance values range from 500 to 
100,000 ohms. Type I IC-105, weighs 1.8 oz, is rated 
at 3 v. and has resistance values ranging from 250 
to 50.1100 ohms.

International Resistance Co., Dept. ED, 401 N. 
Broad St., Philadelphia 8, Pa.
CIRCLE 164 ON READER-SERVICE CARD FOR MORE INFORMATION

model 4-200A model 5-300X A model 3-150XHS

AATION Ceramic Tetrode For SSB
1 Kw Output

400 VDC - 200 MA 
— excellent regulation
This is a versatile unit built for 
highly dependable operation. 
Regulation—for 105 to 125 V 
line: 100 MV change; NLto FL: 
100 MV change. Adjustable by 
factory from 250 to 420 VDC. 

bulletin 1025

500 VDC - 300 MA 
— adjustable, regulated 
Adjustable from 250 to 500 
VDC by simple internal 
changes. Regulation—for 105 
to 125 V line: .05% change; 
NLto FL: .05% change. Size— 
W: 5"; L: 12y2"; H: 53/8" above 
deck- bulletin 1017

300 VDC - 150 MA 
— Mil. Spec components 
Dependable power for mobile 
computers and amplifiers. 
Excellent regulation and low 
ripple. Factory adjust 250-425 
VDC; pot range 50 volts. With
stands high humidity.

bulletin 1023
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model .28-2 MX

models 28-5MX ; ^8-5MXR

Designated the 4CX1000A, this new tube type in
corporates the advantages of ceramic-metal con- 
truction and high temperature processing. Specifi- 
ally designed for single side band operation, the 
ubr is a low-voltage, high-current Class AB, RF or 

linear amplifier tube, exhibiting high power 
¡aii tnd exceptionally low distortion characteris- 
ics Ihe 4CX1000A achieves its maximum rated

models 1.5-70X, 2.5-70X, 3-70X models 1-20X, 1.5-20X, 2-20X

loin.

HA ATlOh i
ut], 
Irh
oiu

I 
Lal 
ilRC

■t power with zero grid drive, thus minimizing 
stage design problems and eliminating one 
of distortion.

1-McCullough, Inc., Dept. ED, San Bruno,

•65 ON READER-SERVICE CARD FOR MORE INFORMATION
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28 VDC - 2 Amps
A compact, unregulated source 
of power for operating relays, 
motors, switching circuits, etc. 
Size: W: 3i/2"; L: 9i/2"; H: 4i/2" 
above chassis, 1" below 
chassis. bulletin 1026

28 VDC —5 Amps —adjustable 
Transformer taps on Model .28-5MX 
permit adjusting to 28 volts for varia
tions in line and load.
28 VDC-5 Amps
— regulated by mag. ampl.
Model .28-5MXR—regulation for 115V 
±10V line: ±0.25V; NL to FL: 0.5 V.

bulletin 1018 bulletin 1019

Exceptionally Small Types
—W: 4%"; L: 5"; H: 4*4" above 
chassis; 134" below chassis. Ripple 
below 4 MV RMS.
outputs:
150 VDC—70 MA, fixed

(model 1.5-70X)
250 VDC-70 MA* (model 2.5-70X)
300 VDC-70 MA** (model- 3-70X) 

*adjustable at factory: 220-260V 
‘"adjustable at factory: 240-350V 

bulletin 1028

Octal plug-in units
— only 2%" wide; 2%" long; 4%" 
high. Ripple below 5 MV RMS.

outputs:
105 VDC-20 MA (Model 1-20X)
150 VDC-20 MA (Model 1.5-20X)
210 or 105 VDC @ 20 MA

(Model 2-20X) , ,, . _ _o_
bulletin 1027

With the wide range of voltages and currents offered by 
these units, design engineers can quickly find a model 
compatible with their needs. Each unit features simplified 
design, highest quality components, easy-to-trace wiring, 
and high reliability.

DRESSEN-BARNES CORP.
250 N. Viñedo Ave., Pasadena, Calif.

CIRCLE 166 ON READER-SERVICE CARD FOR MORE INFORMATION
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Solenoid

Evaluates Tests in Process

CIRCLE 168 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 169 ON READER-SERVICE CARD FOR MORE INFORMATI©

Lifting Force of 1.4 Lb

Model 200 .solenoid is a de combination solenoid-
magnet type. Overall size with plunger is 1 in.

profit

marketing

manufacturing

The Only Weekly Newsmagazine that helps the

engineer with his Business Problems

Electronic executives are confronted with a maze
of business problems unrelated to the technical prob
lems which surround their products. Electronic Week 
is designed and written with the prime purpose of 
aiding the engineer-executive with these business 
problems. Electronic Week concerns itself with the 
trends and significant developments in marketing, 
manufacturing, labor, finance, taxes, profits, people and 
plants — brings this concise, timely information to your 
desk each Monday morning. By January 1st publish-
er’s guarantee will exceed 10,000 copies.

New York 21: 19 East 62nd Street. TEmpleton 8-1940 

Chicago 11: 664 North Michigan Ave. Superior 7-8054 

Los Angeles 36: 5720 Wilshire Blvd. WEbster 8-3881

wide x 1-7/32 in. deep x 2-1/2 in. high. Plunger
travel distance is 3 4 in. Weighing 7 oz, it has a
lifting force of 1.4 lb. Operating voltage is 117 v.

Parks Electronics Corp., Dept. ED, P.O. Box
No. 946, Redwood City, Calif.

CIRCLF 167 ON READER SERVICE CARD FOR MORE INFORMATION

Autographic Plotter

The Model 114 autographic plotter is a multi-
channel recording and plotting instrument for use
with strain gage, thermocouple, or other mv inputs.
It automatically receives and plots each channel
on an individual graph so that test personnel can
quickly evaluate results. The Model 114 is avail-
able in 24, 48, or 96 channels.

Gilmore Industries, Inc., Dept. ED, 5713 Euclid
Ave., Cleveland 3, Ohio.

Telemetering Oscillator
High Stability, Low Power Input

Less than half the size of previous models, ti
voltage controlled telemetering oscillator needs o
hundredth the power of the smallest former u
has better stability and linearity. Packaged in
than a tenth cubic foot, power requirement f
oscillator is 30 mw and linearity is ±1/2 per cc
of FBW. Drift is less than ±3 per cent.

Dorsett Laboratories, Inc., Dept. ED, 401 
Boyd St., Norman, Okla.
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Transformers

TRIAD

■qmrcments of MIL-T-27 A

CIRCLE 171 ON READER-SERVICE CARD FOR MORE INFORMATION
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Blind Bolts
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MH VI

ixpandi*

Here are the general features of the new 2N296coat »<>■’

BLIND BOLT

METALS & CHEMICALSRADIO TELEVISIONLIGHTING
172 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 170 ON READER-SERVICE CARD FOR MORE INFORMATION

Three Piece 
Construction

Input and Gam Characteristics 
for Type 2N296

Sylvania develops a high voltage power transistor 
with optimum performance factors for a wide range 
of circuit applications.

Transistorized DC Converter 
with Type 2N296

25 Watts. Max. Dissipation 
(Mounting base maintained 
at 25° C)
2 Amps Collector Current
60 Volts Max. Collector Voltage
0.8 Saturation Voltage 
(Typical)
20 Minimum Current Gain

85° C Storage Temperature 
100° C Junction 
Temperature (Operating) 
Temperature Gradient (from 
junction to mounting 
base) 3° C/Watt 
New Welded Hermetic 
Seal Construction

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

In Canada: Sylvania Electric (Canada) Ltd 
Shell Tower Bldg.. Montreal

Call or write your Sylvania 
representative for complete 
particulars on the new 2N296 
60-volt power transistor.

CTRONIC DESIGN • November 1, 1957

transformers and inductors 
of jeater than 10,000 hr ai 
h i 50 to 130 C.

Triad Transformer Corp, 
wood Ave., Venice, Calif.

(OUKtOI (MM M AMTHtS tl ¡ INW TOIAtt I* KUH I

ned to exceed the 
fication, Class S

Now Sylvania offers type 2N296, a PNP germanium alloy 
transistor designed for high voltage power amplifier or 
switching applications where supply voltages are 25-30 
volts. The new unit is already finding growing use in 
computer, telephone and aircraft circuits.

The new 2N296 is physically identical with Sylvania 
type 2N242 and can be used as its high voltage companion.

s specification covers 
with life expectancies 
d operating conditions

I his fastener was designed for blind applications 
"Ihtc the work is accessible from only one side, 
s,il । as tanks and close-out panels. A simple three 
P’( 1 <’ fastener, the blind bolt consists of a core bolt, 
a leaded expander nut which resists installation 
b me and locks the core bolt in place, and a sleeve 
v h has the characteristics of expanding to fill 

• seal a hole, over a large range of clearances.
Shear River Tool Company, Dept. ED, 2600

-47th St., Torrance, Calif.

I hese types can now be supplied in versions

couhigh voltage
2NM2the type
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EASILY MACHINED MECHANICAL STRENGTH

SYNTHANE CORPORATION, 42 RIVER ROAD, OAKS, PA.
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and in multichannelsvstems,

red rays.

LIGHT WEIGHTCHEMICAL RESISTANCE

's unseen essential

Sampling Switches
Precise Phase Relationship

Series 107 of sampling switches has up to five
poles with 60 shorting channels or 30 non-shortins
channels per pole. All poles are locked in precise
phase relationship. Construction of the switch af
fords replacement of all brushes quickly without
force or phase adjustments. Typical applications in
clude airborne and shipboard oscilloscope displays,
stabilization of groups of high gain de amplifiers.

co or error indicating
data systems.

General Devices, Inc., Dept. ED, P.O. Box 253
Princeton. N.J.

and you put Synthane laminated plastics to work
At first glance the connection between
color photography and Synthane lami
nated plastics may seem obscure. Ac-
tually, Synthane has long been at home 
in the manufacture and processing of 
film and in the developing of the 
finished picture.

Many types of rolls, loop sticks, and
structural parts made of Synthane are 
used by the film manufacturer. Racks,
film sprockets, reels and rollers em
ploy Synthane in developing proc
esses. In the infancy of color pictures 
(and ever since), racks and reels made
of Synthane proved to be exactly what 
were needed to resist developing solu
tions, prevent film fogging through
contamination. Film holder slides and

Slide for cut film holder—mode from Synthane
sheet because Synthane is opaque to infra-

various parts for cameras are other
uses of Synthane in photography.

The photographic industry needs 
Synthane for its unique combination 
of properties. Resistance to moisture
and chemicals, non-fogging qualities, 
its hard, smooth surface are all impor
tant characteristics. Synthane is tough, 
light in weight (half the weight of 
aluminum) and easily machined. These 
and many other chemical, electrical 
and mechanical
thane valuable throughout the length 
and breadth of industry.

Over 30 grades in sheet, rod or tube 
form or completely fabricated by us are 
looking for work you. Write for

Unijunction Transistor Analyzer

Oscilloscope Display

Polyphase TA-10 unijunction transistor and diode
checker can trace on an oscilloscope the negative
resistance or emitter characteristic curves of the
(iE type ZJ14 unijunction transistor. Interbase nd
emitter voltages are metered and adjustable by
front panel controls. Semiconductor diode chec! ng
of all types of diodes is readily' performed by o il-
loscope display of forward and reverse cun nt
characteristic curves. Go, no-go ty pe quality in-
trol and production checking procedures are € ly
set up. A transistor circuit power supply is a -
matically provided because of the instrunit
poyver supplies rated at 100 v, 100 ma.

Polyphase Instrument Co., Dept. ED, East
St., Bridgeport, Pa.
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Power Supply 

Regulation ±0.15 Per Cent

> five 
•rting 
ccise 
h af- 
-hout 
is in-

fiers, 
innel

Tl Model 300-B B-power supply, utilizes printed 
circi for compactness and provides a regulated 
0-300 v de output and unregulated 6.3 or 12.6 v ac 
filament outputs. Electrical characteristics of the 
300-B include 0-150 ma output current, regulation 
accuracy of —0.15 per cent or —0.3 v, whichever is 
greater, 5-mv rms max ripple, 2 ohms internal im
pedance, 105-125 v ac 50/60 or 400 cps input range, 
and two 6.3 v 5 a filament voltage circuits which 
may be connected in series or parallel.

Sorenson & Co., Inc., Dept ED, Richards Ave., 
S. Norwalk, Conn.

CIRCLE 176 ON READER-SERVICE CARD FOR MORE INFORMATION

nioN Recorder Line

New Case Designs Provide Flexibility

iode 
tive j 
the 

and
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■ng
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m-

Unitized construction provides ease of mainte- 
nance and maximum flexibility. Simple chart speed 
and range change are two advantages of unitized 
construction. The 12-in. circular chart has straight 
lime coordinates which increases readability. The 
amplifier, slide wire, standardizing mechanism, and 
range standard are the same as previous models. 
Ihe circular chart recorder utilizes the same case 
as the multipoint recorder 6705.

Aho offered is a smalt case multipoint strip chart, 
Mod*1 6702, offering up to 12 points on a full size 
strip chart in a small size case, and a four pen 
met anical recorder, Model 7812, providing func- 
boi I space for a maximum of control additives 
and tccuracy items.

ston Electrical Instrument Corp., Dept. ED,th
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Waldorf announces an important new design concept...MICROMATION
MICROMATION—the logical result of Waldorf’s unique 

talent for compressing more performance and reliability 
into less space.

MICROMATION—making use of Waldorf’s credo of less 
space, less weight, less heat, less power, to provide just 
the first of a series of related components and assemblies 
for servo and computer applications.

MICROMATION now makes available-
Model W1801 —Transistorized Servo Repeater System; 

size 2" Dia. x 4" long, weight 13 oz. including ampli
fier and power supply.

Model W1803—Transistorized Servo Amplifier; size 
13/16" Dia. x 2%" long, weight 2 oz.

Model W1804—Transistorized Servo Amplifier; size

In the housing of the W1801 Servo Repeater System illus
trated are all the electronic and electromechanical com
ponents to develop shaft position output with torque 
exceeding 20 oz.-in. Static accuracy is within 0.1° of input 
from synchro or transducer. Velocity constant is 60 sec.-1. 
Requires only 115V, 400 cps supply. Other configurations 
are available to suit your requirements. Uses include con
trol of positioning devices, valves or computer elements. 

May also be used as aircraft indicators. Meets military 
specifications.

Model W1803 Amplifier as used in the W1801 Servo 
Repeater is designed for minimum mounting surface— 
13/16" Dia.

Model W1804 Amplifier is identical electrically but 
packaged for minimum volume—1" x 1" x 1".

Both accept synchro, potentiometer, or other transducer 
data. Both drive size 8 or size 10 motors.

I nterested?
If these product improvements—or the coming innova

tions in MICROMATION—integrators, differentiators, co
ordinate-converters, vector solvers and power supplies 
challenge your imagination, why not ask for further data?

Waldorf
INSTRUMENT COMPANY

Division of F. C. Huyck & Sons



New ProductsRIVER-HARRIS ALLOYS AT WORK IN PRODUCT ADVANCEMEN

Transfer Coaxial Switch
Independent Solenoids

CIRCLE i

CIRCLE 180 ON READER-SERVICE CARD FOR MORE INFORMATION

SPECIAL D-H ALLOYS MAKE
AIR-CORE WINDINGS PRACTICAL! Electrical Connectors

Mount In Knock-Out Holes

line conn
threaded ho

CIRCLE 181 ON READER-SERVICE CARD FOR MORE INFORMA

ghs only 13 oz with 
to various coil xolt-

Helipot’s purpose in designing its new, air-core wound series 7700 
Potentiometers was to make possible operation at higher frequencies 
with 0° phase shift—thereby eliminating compensation circuitry.

In nearly all multi-turn potentiometers, resistance wire is wound 
on an insulated copper-wire mandrel. This type of mandrel is used 
because it has uniform diameter, good heat conductivity and high 
thermal capacity. However, a disadvantage of such construction is the 
relatively large distributed capacitance between the resistance wind
ing and the mandrel. When such a potentiometer is used as an AC 
voltage divider, the output generally differs in phase and magnitude 
from the desired output. This interferes with the effective use of high 
accuracy potentiometers unless compensation is applied somewhere 
in the circuit.

Helipot engineers desired to eliminate these problems by eliminat
ing the copper-wire mandrel. But the elimination of the mandrel also

In Canada: The B. GREENING WIRE COMPANY, Ltd , Hamilton, Ontario

mounting bracket. ’ 
ages from 28 to 120 
N-type connectors, <

Transco Products
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LARGE 
DISTRIBUTED 
CAPACITANCE
RESISTANCE 

WINDING

Called Change-outs, this 
mounts directly in knock-out

eliminated the support for the winding. Needed, therefore, was a type 
of wire that would make a self-supporting air-core winding.

At Helipot's request, Driver-Harris went to work with these speci
fications: The wire must be of dependable uniform hardness so that 
in stretching it, equal spacing between turns is obtained, free of creep. 
This is essential to linearity. The wire also must be of unvarying di
ameter for uniform resistance. And its surface must be extremely 
clean—free of oxide coating to minimize contact “noise".

Driver-Harris produced the wire—a special hard-drawn form of 
Karma* and Nichrome* V. And Helipot produced its new 10-turn 
series 7700 potentiometers in a resistance range from 200 to 5000 
ohms. With this radically new air-core winding, linearity approaches 
the resolution of the unit without resort to padding or shunting And 
phase shift in AC circuitry is reduced to less than 0.1°.

Since 1899, Driver-Harris has produced 132 special-purpose alloys 
in just this fashion—in answer to a particular problem and extraor
dinary specifications. If your own engineering and product develop
ment plans currently hinge upon a special alloy-why not bring your 
problem to Driver-Harris. Your inquiry is invited.

circuit switching ij 
operating solenoids;
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MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC AND HEATTREATING INDUSTRIES 
CIRCLE 179 ON READER-SERVICE CARD FOR MORE INFORMATION

Wide flexibility in coaxial 
provided by independently

time 
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v de, this unit is supplied with 
)ther types on special request.

Distributer- ANGUS-CAMPBELL, INC , Los Angeles, San Francisco

User has complete control over make-before-hreak, 
and break-before-make. This feature increases the 
designer’s latitude in application engineering. Unit 
is built to standards of high reliability, and is de
signed to meet X1IL-E-527A. Size of this switch h

Phase Shift Compensation Eliminated 
In New helipot* Precision Potentiometers

wiring boxes, panels, and ducts. Greatly red ing 
time required to replace defective units with s’ nd- 
by units, they are available with 2, 3 or 4 coi ids 
for 8 through 20 a applications with a 600 v «> 
mum rating.

Joy Manufacturing Co., Electrical Products iv 
Dept. ED, 1201 Macklind Ave., St. Louis 10, X



Coil Winding Counter
Double Predetermination

Fidelity of 404 push-button 
attenuation is shown in the 

multiple exposure of a 1 usee 
pulse. The db levels shown are 
’a, l’ a, 3’2, 5’ j, 7’2 and 9’ a

Sp cifically designed for winding tapped coils, 
the \ odel U 280 Z has two predeterminations, each 
indej 'ndently settable to a total of 999,999, one 
for the tap and one for the final with knockoff 
by s| It switches. The counters add and subtract to 
a ma inunn speed of 5000 rpm. Both predetermi
nations are simultaneously reset to zero for repeat 
¿cling by quick lever or automatically by motor.

Other applications for these counters are processes 
requiring a warning or deceleration signal.

Presin Co., Dept. ED, 12128 W. Pico Blvd., Los 
Angeles 64, Calif.

0.018 usee
RISE TIME

100,000 pps 
REP. RA TE
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Klystron Tube Socket
Reduces Assembly Time

JION

Use of this moulded chassis-mounted octal 
socket for the JAN-CRP-2K45 thermally tuned 
klystron permits substantial reduction in assembly 
time Self-aligning gold plated contacts are flexibly 
mounted in slightly oversize orifices of a glass filled 
Jialh! phthalate socket body. The socket provides 
accui te alignment and» probe penetration in the 
wave guide mount avoiding any mismatch. Design 
of tl tube socket also eliminates the need for in- 
suhii ! bushings and any contact shorting to the 
wax guide tube mount. Contact tabs are easily ac- 

e for fast accurate circuit assembly.
( Ye Electrical Mfg. Co., Dept. ED, 1729 W. 

134 ., Gardena, Calif.

CIRC 83 ON READER-SERVICE CARD FOR MORE INFORMATION
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Du Mont
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Write for Complete Tethnital Details

duMont

Repetition rates up to 100,000 pps, manual trigger 
for single pulse

0.018 usee maximum pulse rise and fall time

Pulse width continuously adjustable from 0 05 to 
100 usee

i 50 volts maximum output into 50 ohm impedance

59.5 db of attenuation in 0.5 db steps with no pulse 
degradation

Hard tube circuitry eliminates jitter due to hydro
gen thyratron erratic firing.

The Du Mont 404 Pulse Generator sets new standards 
for stability and versatility, outmoding pulse genera
tors employing hydrogen thyratrons. The performance 
of the 404 reflects the entirely new “hard-tube” 
circuitry concept employed.

The capabilities of the 404 provide excellent facili
ties for ultra-high frequency studies at moderate cost. 
Its hair-line firing of sharp-edged pulses, push-button 
stepped attenuation, high rep rate, minimum jitter, 
easy-to-use front panel and control layout, internal 
delay from 2 usee before trigger to 100 usee after- 
all add uo to a multiple use instrument that’s good for 
years of dependable performance.

s675
Rack-mounting model $690

TECHNICAL SALES DEPARTMENT, ALLEN B. DU MONT LABORATORIES, INC. • CLIFTON, NEW JERSEY
CIRCLE 184 ON READER-SERVICE CARD FOR MORE INFORMATION
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Offer 19 Channels

CIRCLE 186 ON READER-SERVICE CARD

Coaxia Terminations

1000 Me

or female connectors are

Oscillograph Recorder

The Dvnograph direct writing 
model 503 is designed for application
requiring more than 8 channels of in.
formation on one recording chart. Up 
to 19 recording channels are available 
using either ink or electric curvilinear 
recording. The recorder features fast 
response, high sensitivitv, and abso- 
luteh drift-free recording through the 
use of a patented chopper amplifier.

D 1 Oliti ) poti I hot Oliti .] 60 L are i dii ' incr* ; ovei Buri resiliGì ED,
The manufacturer supplies 24-1 2 in 
printed paper, either in roll or folded 
form, and 5(X) foot imprinted rolls as 
desired. The paper is driven by a syn
chronous motor and eight speed gear 
box, providing instant selection of 
speeds of 1, 2.5, 5, 10. 25. 50, 100, and 
250 mm sec., accurate to 1 per cent.
Paper is driven from both edges.

Offner Electronics Inc., Dept. ED.
5320 N. Kedzie Ave., Chicago, Ill.

Precise Resistance from DC Io

Accurate resistance values fron, de
to 1000 mc are maintained in these 
units by’ Filmistors—thifl piati am 
films in ceramic forms which art as
sembled in coaxial sections. Vsv is 
less than 1.2 to 1000 mc, charactei tic
impedance 50 ohms, peak volt ige 
100 v. Type BNC or Type TNC r ale 

avail de.
Units have gold-plated electrical n- 
tacts and chrome satin exterior fi -h

Stoddart Aircraft Radio, Inc., 1
ED, 6644 Santa Monica Blvd., H
wood 38, Calif.

New York Chicago • Los Angeles CIRCLE 187 ON READER-SERVICE CARD
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RECTIFIERS- Both vac- 
. uum and gas filled tubes 

with peak inverse volt
age ratings from 200 to 
15,000 volts. Included 
are tubes with special 
features such as fast

Ik

—The most complete 
line of high current twin 
power triodea devel
oped especially for reg
ulated power supply 
usage. Current and 
power ranges up to 800 
milliamperes and 60 
watts respectively. In
cluded are rugged types 
in both low and medium 
mu construction.

tensive line of thyra
trons for use as grid 
control rectifiers, relays 
and noise generators. 
Inverse voltage ranges 
from 100 to 5,000 volts. 
Sizes from subminia
tures to ST 16 bulbs. 
Filamentary as well as 
hot and cold cathode 
types are available.

HYDROGEN THYRATRONS 
— Used primarily as 
switching tubes in line 
type radar modulators, 
these tubes permit ac
curate control of high 
energy pulses. Sizes 
from miniatures to the 
VC 1257. Peak pulse 
power ranges from 10 
kilowatts to 33 mega
watts.

I able 

near 
fast 
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ifier. 

2 in. 

Ided 
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syn- 

gear 
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and 

?ent.

Molded Potential Transformers

con
struction.

CIRCLE 193 ON READER-SERVICE CARD FOR MORE INFORMATION
POWER TRIODESTWIN

Soldering Tool
6521

For Printed Circuits

ED. THYRATRONS—An ex-

D

CIRCLE 194 ON READER-SERVICE CARD FOR MORE INFORMATION

MEET INCREASEDTOEXPANDS
SPECIAL PURPOSE TUBE DEMANDS

J

m-

De. ED, Van Nuys, Calif.
CIRC 195 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 196 ON READER-SERVICE CARD FOR MORE INFORMATION
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1 EL EPHONE TYPES — A 
highly specialized line 
of vacuum and gas filled 
types in both the 300 
and 400 series.

Magnetic Head

Directly Coupled to Thermocouples

CHATHAM ELECTRONICS Division off TUNG-SOL ELECTRIC INC
General Office and Plant: Livingston, New Jersey 
SALES OFFICES: CHICAGO, DALLAS, LIVINGSTON, LOS ANGELES

warm-up, cold cath
odes, clipper service rat
ings and rugged

lions

•f in-
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Carry 600 VA Without Overheating

signed for circuits up to 5 kv, both indoor and 
>or types are available in this butyl-molded 
itial transformer line. Specifications for the 5 kv

but molded potential transformers—indoor and 
out« >or types—include 0.3 ASA accuracy and a 
60 1 impulse level. Ratios of 20:1, 35:1, and 40:1 
are provided for line-to-line or line-to-neutral use 
ou S00 v systems and lower. Thermal capacity is 
mci ased, with the new transformers able to carry 
ovei 600 v a at 30 C ambient without overheating. 
Buts I construction with stainless steel accessories 
result in a minimum of maintenance or replacement. 

G neral Electric Co., Instrument Div., Dept.
ED, Schenectady 5, N.Y.

VOLTAGE REGULATOR ANO 
REFERENCE TUBES -Gas 
filled tubes designed to 
specific voltages for reg
ulating small currents. 
Also used to make avail- 
a bleatable reference volt - 
age* for high current 
supplies. Sizes from sub
miniatures to bantams, 
including many reliable, 
ruggedized types.

Called Soldering Aids, these tools are designed 
lor servicing compact equipment. The fork end of 
the tool disconnects soldered joints. The spade end 
reams solder from a lug hole. Tips are of tempered 
steel and are hard-chrome plated to shed solder.

CBS-Hytron, Dept. ED, Danvers, Mass.

This 7-channel magnetic tape recording head can 
he directly connected to thermocouples to record 
without the use of amplifiers, using only 20 uw. The 
head has been designed to withstand high shock 
and vibration forces as well as high temperature 
and thermal shock. Other features include gap 
alig ment scatter under 1/10 mil, mounting base 
mac iued to within 90 deg ±15 sec of the gap line 
and ipe guides integral with the head.

1 ta Storage Devices Co., 7828 Burnet Ave.,

100,000 Square-Foot Addition 
Doubles Existing Facilities
The creative engineering that 
has been responsible for many 
Chatham “originals”, now 
has larger and improved 
facilities to help you solve your 
special purpose tube problems.
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A bead thermistor can be used to bal-

is the H.r. power.

that have established NRK as
the No. 1 source for such as-

for radar or microwave com-

and manufacture.

ture change.

Makers of Precision Thermistoi

standard test sockets.

III

Eastern Soles Onite
Box 445, Westfield, N J.

West Coast Representatives

FENWAL ELECTRONICS

sertion into a live circuit.

Precision n-
struments . . . manufactured and

N. R. K MFG
ENGINEERING CO

4601 W Addison St

Chicago 41, Illinois

Using

These are just a few of the
hundreds of rotating joints

semblies. Whatever your need

ponents, you will find at NRK
complete facilities and match-
less experience for designing

Bray and Carter
2232 W 11th St Lot Angele* 6 Cal

RO

Microwave Assemblies, Radar
Components and

designed to your specifications

Computer Power Supplies
Transistorized, Multi-Output

Three types available for operation
either standard line input, from 400 cps input or
from 24 v de input. A typical line operated model
produces seven outputs ranging from 4-30 v de at
2 amp to —30 v de at 5 amp. Standard regulation
is 1 per cent.

Universal Transistor Products Corp., I AC Elec-
tronics Division, Dept. ED, 143 E. 49th St., New
York 17, N.Y.

Solderless Test Prod
Holds Wire Firmly

To connect a win to this test prod, a trigger on
the gun shaped body is pulled and the stripped end
of the wire is inserted. Releasing the trigger forms
a solid contact. Called Trigger Qwik, the prod is
made of molded stvrene and can be used in most

General Cement Mfg. Co., Dept. ED. Bockford,

Allows Viewing of HV Pulses

This pulst' resistor permits observation or
sûrement of the magnitude and rise time1 of current
pulses encountered in magnetrons and other de-
vices bv providing a means for applying the pulse
as a signal to a crt. The pulse resistor views current
wave-forms with rise times from 0.01 to 0.5 usee. A
phone plug termination makes possible direct in-

International Resistance Co., Dept. ED. 401 N.
Rroad St., Philadelphia 8, Pa.

Thermistors
Edited by

This is the third in a series of news
columns devoted to thermistors - u de-
vice that is super-sensitive to tempera

The example in point: power measure
ment and voltage control.

ance a bridge circuit, allowing the thermis-
tor current to be measured and its DC
power calculated. This is done with a 
2000 12 bead thermistor in a 200 n
bridge circuit with a variable resistor in
series with the bridge. This will heat the
thermistor enough to lower the resistance
to 200 12 and balance the circuit to de-
termine the H.F. power. By applying a
source of high frequency power to the
thermistor through capacitors this will
further heat the thermistor and the bridge
will be unbalanced. Then reduce the DC
power until the bridge balances again.
Calculate the new DC power, and the
difference between the1 two calculation'

To maintain constant voltage a thermi-
tor with a suitable series resistor *'A
can be placed in parallel with a load in a 
circuit. As the load resistance increase'
there is a reduced drop across resistor 
“B.” This tc>M to raise the voltai
across the load. The thermistor heats up,
reduces its resistance, and more current
passes through it and through resistor 
“B.” This brings the voltage across the 
load back to its original state. Control' 
like this can maintain as close as 1 % volt
age regulation over u broad range of load 
resistance, or any voltage from 12 volt to 
100 volts can be regulated in this way
with suitable circuitry.

Engineers: these and other thermistor
applications are discussed in 12-page 
catalog EMC-1. Write for your copy to Fenwal Electronics, Inc., 313 Mellen
St., Framingham, Massachusetts.
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Onlyig a Inertia Switch

Actuated by Excessive Vibration

MODEL GA-1023
ions

sup

Micro
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rent

APPROX 9

5.50

4 00

Write to Dept. 14 for technical data

lì electroacousticsprecision
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the trouble, shuts 
alarm. The switch

Also available is the Massa Model M-220 
DUAL CHANNEL DC AMPLIFIER 
with self-contained power supply. Sensi
tivity range is 5mV/mm to 200 volts full 
scale with compensation to yield flat 
response from de to 200 cps.

TRUE RECTILINEAR MOTION 
CRITICAL ACOUSTIC DAMPING 

WIDER FREQUENCY RANGE 
INK OR ELECTRIC WRITING

tape 
wound

in a 
asp' 
stor

the switch. Force-of-actuation settings max 
plied from 1.5 to 10 or more g.

Minneapolis-Honeywell Regulator Co., 
Switch Div., Dept. ED, Freeport, Ill.

with a m

Radar CRT 
16-In. Diam

Designated the 16AKP7, this 16

break capacity of 5 amp 125 v. The

DEPT. ED-11, 2921 ADMIRAL WILSON BOULEVARD 
CAMDEN 5, NEW JERSEY

WOodlawn 6-2730 TWX-761 Camden, N.J.

10 PDT Switch
Low Contact Resistance

E CTRONIC DESIGN • November

operates when subjected to a thrust in any horizon
tal direction. A vibration of thrust under the mini
mum duration of 1 30 of a second will not actuate

self-stepping unit contains arc suppressors for con
tact protection.

John Oster Mfg. Co., Avionic Div., Dept. ED, 1 
Main St., Racine, Wis.

Type SWM-9610-04 10 pole double throw switch 
is hermetically sealed and capable of electrically 
opening or closing and manually opening with a 
contact resistance of 0.1 ohms max at 300 ma and 
6 v de. Contacts are capable of carrying 15 amp

► prompt deliveries...
Production line techniques have been worked out to make 
sure that every order is completed in time to meet delivery 
dates. You can depend upon a delivery date quoted by 
G-L Electronics so that you can schedule your own 
operations with confidence.

Proof of our claims will come when your 
order for G-L cores is filled. Write, wire, call 
or teletype us about your requirements.

cathode ray tube is intended for radar display. Pro
viding higher resolution and more reliability than 
existing 16-in. metal cone tubes, there is no need to 
insulate the cone from its surroundings.

Westinghouse Eletcric Corp., Electronic Tube 
Div., Dept. ED, Elmira, N.Y.

FEATURES
LIGHTWEIGHT ELECTRODYNAMIC DRIVE for 
true rectilinear recordings free of distor
tions.
CRITICAL ACOUSTIC DAMPING eliminates 
resonant peaks overshoot and ringing.

WIDER FREQUENCY RANGE reproduces sig
nals up to 200 cps.

MICROMETER ADJUSTING SCREWS conven
iently located for accurate pen alignment. 

DECIMAL SPEED CHANGER with 3 speeds. 
Max — 200 mm/sec.

DISPOSABLE INK CARTRIDGE hermetically 
sealed prevents evaporation and main
tains correct ink viscosity.

NEW PEN DESIGN with mechanical filter 
permits splatter-free writing at all fre
quencies.

WEIGHT 9 lbs. — Dimensions 13" L x 
4%" W x 4^" H.

consistent uniformity...
The engineering staff of G L Electronics completely re* 
engineered the tape wound core and its manufacturing 
process to assure the production of consistently uniform, 
high quality cores. Now, through new, exclusive, G-L 
production and advanced test procedures, you can be sure 
of getting “Precision Made” tape wound cores with the 
greatest uniformity ever achieved in commercial quantities. 
Proof comes not only from our own exhaustive tests but 
also from customers who report unbelievable uniformity 
with every core.

!=S3S55!

DVANTAGES 
of the New

MASSA 
ECTRODYNAMIC 

RECORDER

Other Massa Produits for Industry:
SONAR TRANSDUCERS ULTRASONIC CLEANERS 

ACCELEROMETERS PREAMPLIFIERS
MICROPHONES AMPLIFIERS

myorophonjs /in \ recorders
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Miniature RF Tube
With Internal Shield

the SERIES 304YES

CIRCLE 209 ON READER-SERVICE CARD FOR MORE INFORMATION

the

DC operation. Miniature ariFor AC

Openings exist for highly qualified engineers

POTENTIOMETER DIVISION
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Write TODAY for complete details on this and other precision potentiometers 
from DAYSTROM PACIFIC POTENTIOMETER DIVISION!

nnals 
r into 
rinted
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reliable»
RELAY'!

9320 Lincoln Boulevard Los Angeles 45, California Electric Company
3350D W. Grand, Chicago 51, III

This miniature cartridge weighs 2.5 oz and will 
deliver 1.04 gpm at 1000 psi and 10,(MX) rpm. It has 
an output of 0.06 hp, and is less than 11/8 in. diam 
. . . smaller than a wrist watch. Other capacities are 
available. Suggested uses include small radar drives, 
small computer drives, and coolant applications.

Vickers Inc., Dept. ED, Detroit 32, Mich.

The Digidial features easy readability at extreme 
angles of vision. Having a 10-turn range, the unit 
gives direct numerical readings in full turns, tenths, 
and hundredths.

Helipot Corp., Dept. ED. Neu port Beach, Calif.

printed 
circuits

DAYSTROM PACIFIC
a« A division of DAYSTROM INC.

subminiature sizes. Open, dust tight e - 
closed and hermetically sealed. Wk e 
Range of models. Contact combinatio 
to 8PDT. Ultra sensitive or heavy curre t 
contacts. Many special features.
Tell us what you need or send for catalo

twin triode, the ECC85/6AQ8 tube has been spe
cifically designed for use in am and fm receivers 
as a grounded-grid or grounded-cathode r-f ampli
fier and as a self-osciHating frequency converter or 
cascode amplifier. Through the use of an internal 
shield separating both triode sections, the tube re
duces oscillator radiations from the antenna of the 
receiver to an extent not obtainable with previously 
available twin-triodes. Higher transconductance 
permits increased front-end gain and lower noise.

Amperex Electronic Corp., Special Purpose Tube 
Div., Dept. ED, 203 Duffy Ave., Hicksville, N.Y.

When your available space isn’t large enough to hold an active 
sand flea, but you must have a single turn potentiometer of utmost 
reliability and linearity, try the series 304, a “flyweight” in the 
ranks of Daystrom precision, wire-wound potentiometers.
Check these outstanding features:
SIZE: 0.5" dia. by 0.375"
LINEARITY: Precision winding techniques give the SERIES 304 a linearity of from 
3% to 0.3% standard, or as good as 0.18% on special order.
RELIABILITY: The exceptionally rugged construction of this potentiometer 
gives it a service life of not less than 500,000 cycles.
STABILITY: Only materials of low (and similar) temperature coefficients are 
used in order to produce great stability under all temperatures.
AVAILABLE WITH: Integral shaft lock

Servo or panel mount
Rotational stops

Vane Pump Cartridge
Small Computer Drive

Turns Counting Dial
Reads 1 100 of Turn

uiveia



gauges
accelerometers any resistance type transducer

REVERSIBLE MOTOR

INDUCTOR MOTOR

MOTOR

CURRENT MOTOR

400 CPS MOTOR
this Complete

Dept. ED

CIRCLE 214 ON READER-SERVICE CARD FOR MORE INFORMATION

Trademark Reg. U.S. Patent Office

A SUBSIDIARY OF GENERAL TIME CORPORATION
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CLUTCH 
MOTOR

Raymond Engineering Lab 
Smith St., Middletown, Conn.

JL Some forms of 
heart disease can 
be prevented ... a 
few can be cured.

All heart cases 
can be cared for best 
if diagnosed early.

Explosive Switch 
Quick Reliable Response

^7 Your “symptoms” may 
or may not mean heart 
disease. Don’t guess— 
don’t worry. See your 
doctor and be sure.

Almost every 
heart condition 
can be helped by 
proper treatment.

I Most heart 
patients can keep on 
working—very often 
at the same job.

Bridge-Balancing System
Calibrates 24 Transducer Channels

Tape Recorder 
For Slow Speed Operation

HAYDON
AT TORRINGTON

Model TT-100 multi-channel magnetic tape re
corder has been specifically developed for slow 
speed operation. Up to three record channels can 
be provided at speeds from 0.05 to 1-7/8 ips using 
1 4-in. tape or 5-in. NARTB reels. The instrument 
weighs 5 lb and measures 12 x 6 x 4 in. Power re
quirement is 6 v de, ranging from 100 to 300 ma. 
The unit operates from —20 to -¿-165 F.

Precision Mechanism Co., Dept. ED, 922 Ter
minal Way, San Carlos, Calif.

Model 1186 explosive switch will withstand 2000 
cps at 100 g. Response time is 100 psec. Input leads 
positively open after firing signal. Contacts are in
sulated for potentials to 1000 v, rated for 10 amp 
continuously; and momentary currents of 100 amp. 
The switches are furnished spdt or spst.

HAYDON Manufacturing Company, Inc.
2235 CLM STREET, TORRINGTON, CONN

ELEC TRONIC DESIGN • November

to control, balance and automatically calibrate up 
to 24 transducer channels. Four Model 6-104 bridge 
balance and calibrating units make up the system. 
Unitized construction allows 24 channel capacity 
in a total volume of 160 cu in. Provisions are made 
to insert matching damping resistors and calibration 
resistors for recording oscillograph galvanometers.

B & F Instruments, Inc., Dept. ED, 4732 N. Broad 
St., Philadelphia 41, Pa.
CIRCLE 213 ON READER-SERVICE CARD FOR MORE INFORMATION

Here is a complete line of timing motors that includes the right 
choice for every APPLICATION ... entirely re-designed for finer 
performance. Features include: slower basic rotor speed (450 rpm), 
controlled lubrication, total enclosure, smaller size, superior ac
curacy, quieter operation and longer life.

HYSTERESIS ... the ideal general-purpose motor.

INDUCTOR ... extra torque (30 ounce inches) for display and other 
heavy-duty jobs.

CLUTCH .. . allows automatic re-setting without external clutches.
REVERSIBLE... a hysteresis type with 2 coils, each producing 
opposite rotation.

DIRECT CURRENT.. .a permanent magnet type for 6 to 32 volts.
400 CPS.. . miniature and heavy-duty models for airborne instru
mentation.

FOR COMPLETE INFORMATION, write today for new catalog . . . or 
contact the HAYDON Field Engineer nearest you.

Heart

Facts

Your 
Heart HEADQUARTERS FOR

TIMING



Machlett ML-6544

219

★ D

★ PH

b.O Volts
60 Amps

temperatures

221
m

° C. HtlLIAMK*El

222

MODEL 4 58
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Over a billion screws and bolts in

6. Conn.

for a BEEDE
ELECTRIC METER

EASY
TO READ

25
20

600
1500

75
100

1
1000

quantity.

REASONABLY
PRICED
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Electrical Characteristics

Filament Current

Maximum Ratings

1150 cfm m 0.8" water)

the Warehouse Guide from the Southern
warehouse BoxAddressnearest you.

SCREWS

FOR FAST

A New Forced-Air Cooled Triode

For Use As Switch Tube in Hard-Tube Pulse Modulators

Warehouses: NEW YORK • CHICAGO •

LOS ANGELESU..IL r

CIRCLE 223 ON READER-SERVICE CARD

MachineWood Screws Stove Bolts

Screws & Nuts • A, B, C & F Topping Screws

Dowel ScrewsRoll Thread Carriage Bolts

Hanger Bolts • Wood & Type U Drive Sc ews

220Etched Parts

New Literature
For Radar Applications

Machlett Laboratories, Inc. offers the de
signer a new forced-air-cooled, shielded grid
triode designed primarily to operate as a
switch tube in hard-tube pulse modulators
in radar applications. Ruggedly constructed
electrodes of the ML-6544 are of such a de-
sign as to provide electron beaming essential
in keeping grid current to a minimum. This,
in addition to the increased heat dissipation
capabilities of the rugged control-grid struc-
ture, reduces grid emission to a negligible

The following tentative ratings apply:

Filament Voltage

Peak Plate Voltage 
D-C Plate Voltage 
D-C Grid Voltage
Peak Positive Grid Voltage
Peak Cathode Current
D.C. Plate Current
Grid Dissipation 
Plate Dissipation

Sufficient air cooling must be provided to keep glass seal 
more than 175°C under all conditions of operation.

For full technical data on this or any other Machlett tube type, write:

Machlett Laboratories, Inc., 1063 Hope Street, Springdale, Connecticut

FOR SMALL POWER-UNIT PANELS
INDUSTRIAL TEST UNITS —COMMUNICATION EQUIPMENT, ETC.

LONG LASTING AND ACCURATE TO THE DOT

DEEHF electrical INSTRUMENT CO., INC.
PLLUl penacook, n. h.
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USE FAST

Liquid Lock Washer
Information about a liquid sealant for threaded

fasteners is offered in a bulletin of 4 pages. The
literature tells what the sealant is, what it does.
what are its several uses, what are its properties,
and how it is applied. It also lists available gra
and explains how to choose the right one. Graphs
drawings, and photographs provide1 illustration.
\nierican Sealants Co.. 103 Woodbine St., Hartford

Bulletin 90 describes photo-forming of metal
parts for a variety of industrial and commercial
products. Etched to very close tolerances and often
in intricate patterns.
bv such major industries i

photo-formed parts arc used

natural gas, petroleum, stone
aircraft, chemical.

rubber, metalwork-
ing, instrument, electrical and electronics. Among
the parts listed in this illustrated bulletin are filters
and strainers for the various processing industries,
carburetor strainers, and unperforated specialties.
Two processes covered in the bulletin—chemical
and electrolytic etching—arc reportedly applicable
for almost all types of metals. Superior Tube Co.,
1521 Germantown Ave., Norristown, Pa.

Transistored Amplifiers
Two design problems and the transistorized am-
iers created to solve them are presented in a
•age case history brochure. Shown with inside

photographs and detailed specifications are a 20 w
amplifier for public address systems that fits into a

gain audio amplifier that is directly interchangeable
/ith a vacuum tube unit. Universal Transistor

Products Corp., 143 E. 49th St., New York L, N.Ì.

Tube Pin Straightener
A precision-drilled 27-hole tube pin straightener

for use with Burroughs 6700-6701 type beam switch
ing tubes is featured in a recent brochure. Also pre-
sented in the bulkdin are a 26-pin wiring plug for
use with sockets accommodating the same tubes
and a 14-hole tubi* pin straightener and 13-pin
socket wiring plug for the Burroughs type 6844 tube1
and socket. Star Expansion Products, Div. of Star
Precision Device's, 142 Liberty St., New York, N.Y.

ASSEMBIY

Co.
VEo

For 
that

From choice of materials, gauging

of tools, training of workers, down

through the final inspections—

Quality is the goal at Southern.

Southern fasteners on your assem

bly line mean smooth and speedy

production and a better competi-

tive position for your product

stock. Five points of shipment for

quick delivery.

Write on company letterhead for free

samples and Southern's Stock List, or for

1360 ED, Statesville, North Carolina

DESIGN • November 1.. 19 /

HIGH 
POWE

Out 
to

(±S 
tion 

n 
and 

109 t
Sil



IS-

em- 

edy 

eti-

m
for

ern

Jox

...IF YOU NEED

POWER 
SUPPLIES

TRANSVAL
VE mont 9-2301, Culver City, California 
Fc Data on TRANSISTORIZED Power Supplies 
that gives you these advantages:

* pi oTECTED from overload and 
short-circuit

Jr in SIGNED to meet YOUR exact 
specifications

Jr PRODUCED to meet YOUR schedule

HIGH VOLTAGE 
POWER SUPPLY

Dutout voltage 
to 1050 volts 
* 5V). Regula

tion 0.5% with 
nominal load 

and input from 
109 to 121 volts.

Size: 5" x 4” x 
4V2"; 31/2 lbs.

ULTRA
STABLE 
POWER 
SUPPLY
Stability of one 
millivolt over 
entire output 
range of 0 to 4 
amps at 10 
volts. Other 
voltages with 
the same sta
bility may also 
be obtained.

MULTIPLE 
HIGH VOLTAGE 

POWER SUPPLY 
Designed for 

multiple voltage 
control ranging 

from 150 volts 
at 600 ma, to 

300 volts at 
250 ma. Up to 

6 different volt
ages per drawer. 

Can be made to 
ANY specification.

have set new stand-TRANSVAL engineers
ards for high stability, light weight power 
supplies based on advanced techniques of 
applying transistors. The units shown above 
are only a few of the many developed by 
Transval that meet specifications never be
fore considered practical for transistorized 
power supplies. Among the leading builders 

f missiles, rockets, and piloted aircraft 
sing Transval transistorized power supplies 
re Douglas, North American, Northrop, 

Hughes, Beckman, Norden Ketay, and 
anadian Applied Research Ltd.
Bind out today how Transval 
an help you. Phone, wire, write 

TRANSVAL 
dgineering Corporation

10401 West Jefferson Boulevard 
Culver City, California

DecicUsts ¡n Transistorized Power Supplies
E NO. 224 ON READER-SERVICE CARD

X-ray Conversion Table
Complete X-ray fluorescent spectrometer conver

sion tables for tapaz, lithium fluoride, sodium 
chloride, ethylene diamine d-tartrate (EDDT), and 
ammonium dihydrogen phosphate (ADP) analyzing 
crystals are described in 86-page book now pub
lished by Philips Electronics, Inc., Mt. Vernon, N.Y. 
Compiled by Maurice C. Powers, Technical Serv
ices Div., the book contains two sections. Part I 
lists elements by ascending atomic number and re
lates them to the proper two-theta angles. Part II 
lists ascending two-theta angles and relates them to 
the proper elements. The cost of the hook is $2.00 
and can be obtained by mailing remittance to Bulk 
Mailing Service, P.O. Box 456. Mt. Vernon, N.Y.

Conversion Made Easy
To save time and temper and eliminate errors a 

booklet of conversion tables has been published. 
With these tables the switch from the U.S. to the 
Metric system and back again is a painless one. To 
convert units of kmgth, weight, and volume from 
one system into the other no calculation is required. 
The appropriate answer is obtained by reading it 
directly from the proper table. A copy of the book
let may be obtained by sending 81.00 to M. Stand. 
527 Lexington Ave., New York 17. N.Y.

Oscillographic Recording 225
The 150 Series 1-, 2-. 4-, 6-, and 8-channel oscil

lographic recording systems arc the subject of a re
cent 4-page folder. Given are descriptions and 
specifications of all basic assemblies; 12 different 
interchangeable plug-in preamplifiers; 2- to 8-chan- 
ncl output recording systems; and 6- and 8-channel 
mobile console systems and programmer for analog 
computer readout. Sanborn Co., Industrial Div., 175 
Wyman St., Waltham 54, Mass.

Plastic Plugs and Caps 226
Bulletin No. P 5708 presents a complete line of 

plastic plugs and caps for protecting internal and 
external threaded parts, ends of tubes, and other 
equipment. Its 18 pages cover more than 200 dif
ferent plastic protectors molded from rigid acetate 
and from flexible vihylite. Major plug and cap de
signs for each of two lines are described in indi
vidual sections, with key specifications given in 
table form. Over 100 photographs and drawings de
pict different types of caps and plugs and their in
stallation. S. S. White Plastics Div., 10 E. 40th St., 
New York 16, N.Y.

This relay may look like just another 
Sigma 11F, but this is not the case. It’s 
the new 11F with ^1C adjustment. As such, 
it is the only AC relay available in the 
low price field that can boast such small 
size and all-around satisfactory perform
ance within its ratings. This is why it sits 
so smugly at the top of the page, without 
even a headline.

It should be pointed out here and now 
that this relay is strictly an oti-ojf deal . . . 
if you’re looking for something fancier, 
Sigma probably has it (at a higher price). 
But, where you don’t need the frills — in 
such items as water heater controls, tape 
recorders, and small battery-powered

emergency lights used in restaurants, 
gambling casinos and federal penitentia
ries—the 1 IF-ACS has no peer.

For the less technical-minded (who can’t 
figure out the specs from the comprehen
sive application data above), the AC 11 ’s 
have an operating level of 0.3 volt-ampere 
and will switch one ampere resistive loads 
at 28 VDC or 120 VAC. They are suita
ble for applications requiring UL Approval. 
Size, square x G high, max. Price 
ranges from about $2.00 to $3.00 list in 
sample quantities (which are available), 
to about half that in quantities the de
signers dream about.

Packaging of the Series 11 F relay» is also an exclusive in the relay field. The relays 
fit snugly into specially designed molded loam layers which hold 25 or 50 relays 
apiece and stack neatly (i.e. the bottom of the top layer is the top of the bottom), 
eliminating the need for individual wrappers, fillers, boxes, bags, etc., and which might 
simplify inspection and assembly handling. The executives illustrated are really con
templating possible end-uses for these white foam layers. Suggestions so far include: 
raw material for making Christmas decorations, lawn ornaments, backyard toboggan 
runs, and a replacement for marshmallow fluff in peanut butter sandwiches. Any other 
constructive suggestions will be welcomed.

Inquiries about the 1 IF AC relay are also invited.

SIGMA
SIGMA INSTRUMENTS, INC. , 91 Pearl Street, South Braintree 85, Massachusetts
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ALASKA GRAY 
AND SEAL BROWN

93 Thurber* Ave 
Providence 5, R I. 

Principal Cities

Serving 
Industry 
for Over 
56 Years

Aut< 
Instr 
men 
Nan

high-speed electric counting applications 
rate at high, low or intermediate speeds. 
DURANT MANUFACTURING CO.

wires . . . 
precision 
eters

Pulse Height Analyzer

Bulletin PHA-2 introduce

1993 N. Buff urn St 
Milwaukee 1, Wit.

Representatives

definition. Mark III technical

CIRCLE NO. 234 ON READER-SERVICE C 0

taming “close

First high-speed electrically actuated counters with 
added advantage of electric reset. Clean-cut, legi 
ble 3/16" figures, white on black. Ideal for all

(Test count-life over 70 million) 

Offered in TWO STYLES: 
1. Quick PUSH-BUTTON RESET 
2. Electric REMOTE RESET

Model “YE" by

“True Tracking” and “Off-Center” radar develop
ments are described in 6-page illustrated brochure 
now available. “True Tracking” radar shows imme
diate differentiation between moving vessels and 
stationary objects. “Off-Center ’ radar gives greater, 
more important scanning area information while re-

ELECTRONIC DESIGN • November 1, 19 57

ANODIZED ALUMINUM WIRE 
Insulation at 800°F. Precision 
drawn to close resistance in 
the smaller sizes

100-channel quartz line pulse height analyzer. Mak
ing use of a pulse-height-to-time converter unit and 
an ultrasonic delay line memory, the instrument is 
used for the rapid accumulation of data on the 
amplitude distribution of electrical pulses arriving 
at random time intervals. It can be applied to the 
study of any phenomena where events can be ex
pressed in terms of electrical pulses of varying 
amplitudes. Nucleonic Corp, of America, 196 De
graw St., Brooklyn 31, N.Y.

COATED WIRES . . . Comprising on 
extensive range of electroplated grid

data included. Adaptability to existing Mark HI 
radars is explained. Sperry Gyroscope Co., Great 
Neck, N.Y.

A line of audio frequency amplifiers has recently 
been cataloged with 12 pages of text, photographs, 
charts, and diagrams. Specifications listed in this 
catalog, No. 16-C, are based on normal vacuum 
tube characteristics. Individual coverage is given to 
preamplifiers, boom microphone preamps, line am- 
amplifiers for magnetic film playback, plug-in 
chassis in kit form, mounting frames, and power 
supplies. Cinema Engineering, Div. of Aerovox 
Corp., 1100 Chestnut St., Burbank. Calif.

BASE METAL WIRES . .. Very small 
diameter — for filaments, thermo
couples, resistance units.

20-20 Jericho Turnpike, New Hyde Park, L. I., N

For your free SERVO Work Forms, cal 
your nearest Servo Corporation represen 
tative, or write directly to Servo Corp« 
ration of America, Inc., Room 11 A,Nev 
Hyde Park, New York

PRECIOUS METAL WIRES . . . 
Produced in Platinum, Gold, alloys 
and pure metals — small diameter 
. . . Platinum alloy resistance wires.

Test instruments for electronic control and meas
urement are described in 24-page catalog B now 
available. Included are detailed design and per
formance specifications, 22 schematic diagrams, 
typical application circuits, numerous construc
tional photos and a useful application summary. Il
lustrated throughout, the catalog covers industrial 
and laboratory instruments with related accessories 
and includes micro-micro-ammeters, amplifiers and 
similar products. Keithley Instruments Inc., 12415 
Euclid Ave., Cleveland 6. Ohio.

Compact, with great rigidity — en
tirely enclosed against dust and 
moisture. Base or panel mount. 
Speeds to 1500 C P.M.

If you’re working on servosystem 
test or design, you’ll want to have 
these FREE chart forms ... a 
wonderful time-saver! The coor 
dinates are already lettered and 
the legend imprinted. They are 
transparent “masters”. Almost 
anv duplicator assures you of an 
immediate supply of charts at 
any time.

When you get the frequency, 
phase angle, and amplitude loci 
plotted on these worksheets, 
you've got a “standardized” per 
manent record of the system you 
are checking.

The Complex Plane Conver
sion Chart. Worksheet #104, 
should be particularly helpful. 
On it are plotted the loci of con
stant closed-loop gam (in units 
of voltage ratio) on the horizon 
tally axial circles, and the con 
stant-loop phase (in degrees) on 
the vertically axial circles. These 
loci are plotted over Cartesian 
coordinates, the ordinate of which 
represents the unreal, and the 
abscissa the real, component ol 
the gain vector.

Suggestions for an uniform 
procedure in working up the dif 
ferent curves are included.

Metallu rgists

CORP

0 0 0 0 0

PRO D U CTIM ETERS
SINCE 1879

SIGMUND COHN
121 SOUTH COLUMBUS AVE., MOUNT VERNON, N. Y



SOURCE FOR EVER
PIUÖUSI o N

It

U. S. Components are headquarters for 
all precision connectors for use in Avionics, 
Automation, Communication, Controls, 
Instrumentation, Missiles, Portable Equip
ment, Printed Circuits, Test Apparatus. 
Name it . . . we have it!

FREE SHORT FORM CATALOG 
FOR ALL PRECISION CONNECTORS

U. $. Components, Inc. 
associated with U. S. Too/ 
4 Mfg. Co., Inc.
454 E. 148th St.
New York 55, N. Y. 
CYpress 2-6525

454 E. 148 St., N. Y. 55, N. Y.
Gentlemen:
P a$e rush your free short form catalog 

the only complete source of precision 
sectors.

N <nc

pony

.Stat*.
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Test Instruments 236
A 2-page brochure describing ten completely 

transistorized instruments is now available. The 
leaflet lists five test instruments in a self-powered 
series, including waveform generator, pulse gener
ator, frequency meter, transistor curve tracer, 30 me 
generator. Two power-measuring devices are listed. 
In microwave instrumentation the brochure de
scribes a klystron power supply, standing wave am
plifier, microwave test set. Cubic Corp.. 5575 
Kearny Villa Rd., San Diego 11, Calif.

Test Precision Delay Generator 237
The description and operation of the precision 

delay generator, type 6010 designed as a piece of 
laboratory type test equipment for applications 
which require accurate variable, time interval 
pulses are described in 4-page brochure now re
leased. The information on the precision delay gen
erator is divided into three parts: trigger, delay and 
regulated power supply generators, and the opera
tion of each unit is given. The waveforms from the 
delay generator are illustrated along with the par
ticular specifications for each waveform such as 
rise time, pulse width and amplitude. All other op
erating specifications, both electrical and physical 
are included in the brochure. Burroughs Corp., 
Electronic Instruments Div., 1209 Vine St., Phila
delphia 7, Pa.

Tape Wound Cores 238
Bulletin TB-102 contains 8 pages of information 

on a line of tape wound cores. It describes the 
three types of material from which the precision 
made cores are manufactured and explains and il
lustrates test procedures. Standard test limits are 
given in chart form and graphs show constant cur
rent flux reset data. The catalog also contains infor
mation on protective boxes, vibration and shock 
procedures, standard and special core sizes, and 
order information. G-L Electronics, 2921 Admiral 
Wilson Blvd., Camden 5, N.J.

Electrical Hardware 239
Brochure designed to serve as a convenient file 

reference for those who require such components 
as small switches, controls, tube bases, terminal 
boards, sockets, or who need such services as phe
nolic or ceramic molding cooling, stamping or spe
cialized assembling in connection with the produc
tion of electrical units is now available. Printed in 
color, the brochure points up the supply of stand
ard parts; and builder of special electrical products 
designed to customer specifications. Alcor Mfg. Co., 
4444 W. Roosevelt Rd., Chicago 24, Ill.
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Minimum size j 
and weight 
Meet MILT-27a| 
Grades 2 or 5 
requirements ।
High tem
perature 
operation

unique small size, 
moisture-proof cover

AL* ENCAPSULATED TRANSFORMERS

... slash temperature rise as m uch as 50%

W ELECTRO ENGINEERING WORKS
! ¡INCORPORATED

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 PREDA STREET • SAN LEANDRO, CALIFORNIA
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mon CAPACITORS
will help you build

WIDE TEMPERATURE RANGE
... into your circuit systems

VITRAMON capacitors have low dissi
pations from —55* C to 250°C.

VITRAMON capacitors . . . fine-silver 
electrodes fused to pure porcelain 
enamel dielectric . . . operate predict
ably over a range of more than 300 C 
and come back from the extremes — 
unaltered.

WIDE TEMPERATURE RANGE?

YES! plus...

0.001

• Ml TEMPERATURE—*C
— » ¡ ISO' 200~

RUGGED LOW LOSS

VAPORPROOF

LOW NOISE

STABLE

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!

Two materials — a monolithic block 

of porcelain enamel and fine-silver 

electrodes — fused into one strong, 
stable, efficient and effectively ho
mogenous RELIABLE unit.

V Incorporated

BOX 544D • BRIDGEPORT 1 • CONN.
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Varistors and Thermistors 244
Model GP4
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and Cc Test frequency
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and simil

on

Model KT1
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alpha and beta cut-off 
from 100 cps to 1 me.

inc s
ous Ci including transmit

*, and recording re

BY ALBERT W. GREEN
Research Engineer 
Helipot Corporation

TRANSISTOR 
TEST SET

MEDIUM POWER 
TRANSISTOR 

TESTER

COMPLETE, ACCURATE
Write today for your free copy of this technical ¡ aper

33 UNIVERSITY RD., CAMBRIDGE 38, MASS. 
CIRCLE 242 ON READER-SERVICE CARD FOR MORE INFORMATION

BETA, h^ — lc0 
TESTER
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EQUIPMENT
Baird-Atomic Transistor Test Equip
ment has been specifically designed and 
developed to provide highly accurate 
transistor characteristics and classifica
tion data. The units illustrated below are 
part of our complete line of transistor 
testing instruments.

on miniature and subminiature 
ponents for radar, computers, ;

ceiver. The paper also discusses other applications, 
including calibration of attenuators, impedance 
measurement, and field strength measurement. 
Polytechnic Research & Development Co., Inc., 202 
Tillarv St., Brooklyn 1, N.Y.

A line of impregnating resins known as Eccoseal 
is described in 10-page brochure now released. In
cluded are materials for transformers, coils, capaci
tors, and electronic circuits. Several of the imprég
nants are epoxides; one can be used to temperatures 
as high as 600 F. One is extremely low loss; others 
feature low viscosity, long room temperature pot 
life, and moderate curing temperatures. Emerson 
and ('nming Ine., 869 Washington St.. Canton, Mass.

tions. Pulse transformers, packaged blocking oscil
lator circuits, and pulse circuit engineering kits are 
fully described with illustrations, dimensional data, 
and performance characteristics. Information for-

Beckm an*/
/ Helipot Corp., Newport Beach, Culi! 

! u division of Beckman Instruments, Inc.

Two technical bulletins concerning voltage-sensi
tive resistors and negative temperature coefficient
resistors have been released. No. GR-2 deals with 
physical and electrical characteristics of Type BNR

to 10,500 me. Discussed in detail, are the vari

AND KEITH S. SCHULZ 
Research Laboratory Supervisor 
Hehpot Corporation

Measures all h parameters . . . pro
visions for measuring transistor reverse char
acteristics and external measurement of Ico. Wide 
range of test conditions — lc and le, variable from 
0.5 to 300 ma; Vc 0 to 100 volts-, frequency 200 cps 
to 200 KC.

Technical paper now available entitled “Antenna 
Pattern Instrumentation” describes a complete1 mi
crowav e test equipment system for antenna pattern 
measurements in the frequency band from 1(XX)

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 nr emitter circuits . . . covers the pin sical and electrical characteristics of 

Types B, F and II Thermistors—negative tempera
ture coefficient resistors. Both bulletins contain 
charts, tables, and conversion curves relative to ap
plication of varistors and thermistors. Carborundum 
Co., Globar Di\ . P.O. Box 339. Niagara Falls, \ Y.

AgM Light . . . portable — completely self
Ip contained . . . utilizes transistorized,

* printed-circuit construction. Contains 1
KC jscillator and long-life mercury-cell 
power supply. Provision for collector 
waveform observation . . . meter over
load protection.

Complete technical data available on these and other B-A 
Transistor Test Equipment.
Engineering representatives throughout the United States 
and abroad.

MB

Wilmad
FOR

turning to

Wilmad

To keep costs down and yet get 
e maximum efficiency in electronic

GLASS COMPANY INC

The reason is simple: the amaz
ing tolerance limits, the low cost, 
and the unbelievable accuracy and 
uniformity of Wilmad pre
cision glassware hove- made 
many metals, plastics and 
ceramics far too expensive.

ELECTRONIC 
ENGINEERS!

ECONOMY AND EFFICIENCY 
DESIGN WITH 

PRECISION GLASSWARE!

If you design electric or electronic 
devices of any kind such as wave guide 
tubes, UHF tuners and cavities, voltage 
regulators, capacitors, dashpots, etc , in
vestigate the economy and efficiency of 
precision glassware, Our engineers wel
come the opportunity of discussing any 
of your design problems with you. Send 
for our new bulletin todoy.

ports and 
design enç 

„glassware.
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LIVE BETTER...Electrically
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spectrum 
Electronic

technical 
covering 
sources.

ALL ABOUT 
ENVIRONMENTAL 
TEST EQUIPMENT

trollabh 
dev ices

excerpts 
energy 

between 
and 20

addition to previous relay studie:

just like the larger Ward Leonard relays and

or is it held in the 
bull dog grip of

- AMFaber

new bulletin

1350 South Michigan Avenus 

Chicago 5, Illinois

1 hree things make Locktite Holder tower over all 
other holders on the market.

Bulletin 105 Relay 
Single pole. Double Ihrgw

More relay for your money—that’s the big tiling you get 
when you specify Ward Leonard’s Bulletin 105 for light 
power switching jobs.

No delicate, misapplied telephone- or instrument-type 
relay, the 105. From rigid phenolic base to ample silver-to- 
silver, self-cleaning contacts, the 105 is built to deal with

Relay Study
Available in a 

latest in a series 
a comprehensive

This 20 page digest of the 
M & M line of environmental 
test equipment gives you quick 
facts on the application, per
formance and economies of 
Murphy & Miller equipment. 
Illustrates and describes the 
industry's most modern units— 
provides tips on selection and 
use of all types of environ
mental test units. Write for 
it today.

PICK-UP: 85% or less of rated 
voltage

WEIGHT: 5 ounces
TERMINALS: Stud type

contactors. And yet it’s extremely compact and low in cost.
You’ll find the Bulletin 105 relay-in SPST, SPDT, DPST, 

and DPDT types—ideal for controlling power to electric 
heaters, signals, pumps, radio and TV transmitters and 
public address systems.

Check your catalog file today for Bulletin 105. If it’s 
missing write to: Ward Leonard Electric Co., 77 South 
Street, Mount Vernon, N. Y. (In Canada: Ward Leonard 
of Canada Ltd., Toronto.) 7.5
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hl and 40,0(M) me. Che 
espie Xirport, Santee. I

deals with specific applications involving coils and 
contact arrangement of the Type 4, showing four 
basic groups in actual size drawings. Photographs, 
features, operating specifications, and other tech
nical data on coil characteristics and contact forms 
are included for enclosed and hermetically-sealed 
relays. Phillips Control Corp., Joliet, Ill.

three-ring loose-leaf binder is the 
of engineering bulletins providing 
report on the Type 4 relay. An

I. Gun-rifled clutch grips the lead like the jaws of a 
hull dog. Lead will not turn when pointed in 
anv type sharpener, blade or mechanical sander.

2. Push-button control advances the lead without 
touching tingers, thus avoiding graphite stain.

3. Locktiti is feather light, looks like a pencil, 
feels like a pencil No tricked-up shape to get 
used to.

Imported Castell Leads
For supreme satisfaction use Locktite with imported 
Castell 9030 lead in 19 degrees, the same quality 
lead that made Castell wood pencil famous in every 
civilized country in the world. Call your Dealer today.

A.W. FABER-CASTELL NEWARK 3. N J

The first two issues of Increductor Notes—pub
lished from time to time to keep you informed of 
the1 progress in the development and use of high- 
frequency electrically -controllable inductors hav e 
been printed. The series of notes will review such 
factors as temperature characteristics, hysteresis, 
magnetic bias, frequency range, and Q of the units 
themselves. There w ill also be discussions of cir
cuitry developed particularly for use with con-

antl military equipment 
Stamford. Conn.

Advantages and disadvantages of “Selenium Rec
tifiers for High Voltage DC Power Supplies are the 
primary features of the 12-page bulletin recently 
released. In the discussion, the economics of selen
ium rectifiers as compared with high voltage rectifier 
tubes is covered. Illustrated with photos, diagrams, 
and tables, this technical bulletin also contains 
specifications, key features, and a bibliographv. 
Sorensen & Co.. Inc., Beta Electric Div., 333 E. 
103rd St., New York 29, N.Y.

The ways and means to eliminate rf radiation 
hazards by the use of water loads and calorimetric 
techniques, are discussed in technical reports now 
available. They describe simple methods to absorb 
and evaluate power so that equipment may be 
energized, operated and adjusted under full load 
without hazards to operating and area personnel.

ENGINEERING DATA
SINGLE POLE BULLETIN 105 RELAY

Contact Ratings_______________________________

*Ratings are non-inductive.

Volt»
D.C. Amp».* A.C. Amp».*

N.O. N.C. N.O. N.C.
0-24 20 15 20 15

25-125 V2 % 20 15
126-250 — — 15 10

COIL VOLTS: 6, 8, 10, 12, 24, 32, 
48, 115, 230

AVG. COIL WATTS: 2 D.C., 3.75 
AC.
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258Scaler-Ratemeter

Hermaseal

this 2-page bulletin
specifications, advantages, and phone 2-3773
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described in

FREE TEST SAMPLES Show How
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CIRCLE 263 ON READER-SERVICE CARD FOR MORE INFORMAT N

104

■ military electrical 
the subject of dis-

It also includes 
description of the

device. Nucleonic Corp, of America. 196 Degraw 
St., Brooklyn 31, NA.

Specialists in 
Glass-to-Metal Seels!

science 
tn red

ACTUAL
SIZE

Electric Stop Clock
A new industrial, laboratory 

reset time totalizer, Type 691,

Hermaseal NOVAL Header 
and Bracket Assembly

High Voltage Supply
Pertinent technical information on

Ceramic Capacitors
Subminiature ceramic capacitors are

Appropriately called the “Mighty Midget, a port
able scaler-ratemeter that takes up only one-fourth 
the area of conventional units is featured in Bulletin 
N-8. Providing highly accurate measurements for 
nuclear labs, medical isotope studies, and atomic

high voltage supply is contained in a data recently 
released. In addition to a picture of the unit, speci
fications such as output, range, coarse and fine 
control, polarity, and regulation are supplied. Ra
diation Instrument Development Lab., 5737 S. 
Halsted St., Chicago 21, Ill

THE HERMASEAL COMPANY, INC 
1010 N. Main, Elkhart, Indiana

HOPKINS ENGINEERING COMPANY’S POLYSTYRENE CAPACITORS ARE 
FOUND WHERE HIGH RELIABILITY, EXTREME STABILITY ANO TOLERANCES 
OF ± 1% ARE DESIRED. HOPKINS ENGINEERING COMPANY’S POLY
STYRENE CAPACITORS WILL OPERATE WITHOUT ADVERSE EFFECTS 
FROM —55°C TO + 85 C WITH STABILITY OF .1% PER CYCLE AND A 
TEMPERATURE COEFFICIENT OF 70 PPM PER DEGREE C.

POLYSTYRENE CAPACITORS ARE AVAILABLE IN HERMETICALLY SEALED, 
NONMAGNETIC METAL TUBES, OR BATH TUBS AS SINGLE, DUAL OR 
DECADE UNITS, ALSO FILM WRAPPED SECTIONS SEALED WITH A HIGH 
GRADE PLASTIC DIELECTRIC.

Send TODAY for DATALOG

CALL US ON STANDARD 
AND SPECIAL TERMINALS.

training programs, the Model RCR-2 is pic

. . . A successful pioneer since 
1943 in glass-to-metal seals, 
compression (cold rolled steel) 
and matched (Kovar) to meet 
vour needs.
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More than 80 stock sizes of flat washers and an 
equal number of disc blanks of natural mica, are 
listed in specification bulletin now released. Bulletin 
No. 2660 includes washers and discs in mica thick
nesses of from 0.00025 to 0.02 in. or more. Ford 
Radio & Mica Corp.. 536 63rd St.. Brooklyn 20. N.Y.

4-page brochure, now available. The Thinline and 
Ultra-high Frequency capacitors are tabulated in 
eight types of ceramic material, showing power 
factors, tolerances, temperature range and charac
teristics. Mu con Corp., 9 St. Francis St., Newmark 5,

Blou up shows precision VX
made MINI- Al ITE Set V .‘VW
Screws with perfectly ’ T '
formed heads which .
asssure easy insertion 
of drtvtng tools. W

For miniaturized appli
cations Setko MINI MITE Set Screws can cut your costs 
in four important ways. Reduces initial cost, no extra 
charges are incurred because of special design. Increases 
production rates because MINI-MITES are made with 
watch makers precision, threads mesh precisely—insert 
perfectly. Cuts doun on rejects in sub or final assembly 
because of consistent uniform quality. Immediate avail
ability in Slotted, Socket and Socket Cap types in sizes 
#0, #1, #2 and #3 and in a wide selection of metals, 
finishes, lengths and points to choose from.

FREE TEST SAMPLES Send Today for your Free test 
samples of MINI-MITES or send your 
specificationsand we «ill send samples.

EMpir« I-869 I 
12900 FOOTHILL BOULEVARD 

P. O. BOX 191 • SAN FERNANDO, CALIFORNIA 
CIRCLE 256 ON READER-SERVICE CARD FOR MORE INFORMATION

. . . with its expert engineering 
staff and the latest in produc
tion equipment is ready to 
serve you.
Hermaseal 10 kilovolt TERMINAL.

For further information.

crew 265 Main Street, 
' IMfq.Co. Bartlett, Illinois

cussion in Bulletin PB-691. Containing operating 
features and application data, this 4-page, illustrated 
bulletin includes an exploded view’ of the device 
showing design principles. Detailed descriptions of 
material, rating, construction specifications sup
plied. Cramer Controls Corp., Centerbrook, Conn.

HOPKINS

FILM

CAPACITORS

'miasen
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tures of coiled cords, the wire types con

terminals

JACKS
BEAD CHAIN DRIVES

267 OTHER UNIQUE SPIROl FEATURES

process new

ters

268Thermostats and Controls

wide variety ofSpibol pins

Write for literature on Spiral Pins

SPIBOL PIN
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FRICTION 
CONTACTS

Send for Multi-Swage or 
Bead Chain Drive Catalogs

ONTACT 
PINS

tion permits 
expansion am

MINIATURE PINS
Spibol is the only spring type pin 
available in these miniature diame-

Both thermostats are a 
ranges up to 550 F and

suit of ai 
/ rectifier

i at 115 
unphlet

are rated at 20

WIDER HOLE TOLERANCES
Both plus and minus hole tolérances 
are alïowed because spiral construc-

;reater flexibility in 
compression. The

wider hole tolerances eliminate pre
cision reaming requirements, reduce 
drilling rejects, cut costs.

Detailed attention is given to communication 
and power coiled cords in a comprehensive cata
log of 16 pages. The catalog cites the general 
characteristics, applications and inherent fea-

Long Life Selenium Rectifiers
Physical and electrical specifications 

standard line of smaller selenium rectifier

A. Smoothly rounded radius 
where chamfer meets shank 
eases insertion into hole. No 
sharp break to "bite" and 
resist insertion. B. Chamfer 
angle is precisely designed to 
offer minimum thrust resistance 
and maximum compression 
leverage.

58 Mountain Grove St., Bridgeport 5, Conn.

CIRCLE 264 ON READER-SERVICE CARD FOR MORE INFORMATION

Low-speed positive drives or motion transfer 
... at far less cost!
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vac, and 15 a at 230 vac. The 4-page p

ailable in temperature

Unique spiral cross-section retains 
flexibility and strength in smallest 
sizes. Other standard sizes up to 
diameter.

C. E. M. COMPANY • 90 SCHOOL ST. • DANIELSON, CONN
CIRCLE 269 ON READER-SERVICE CARD FOR MORE INFORMATION

SHOCK RESISTANCE
High resistance to shock and vibra 
tion permits use of “medium duty’

given in Bulleti 
proved vacuum

also PRINTED CIRCUIT 
MINIATURE PARTS

Contact pins, terminals, jacks or 
any small tubular parts. Maximum 

diameter x 1 !4" length.
Send sketch for quotations.

contains general and cutaway views, dimension 
tables and other data for the bulbs, dimensional 
draw ings, wiring and panel opening data.

The second bulletin, RT-819, covers a variety 
of modern accessories for electric thermostats 
and limit controls. Also 4 pages, it contains de
tailed drawings and diagrams of available ther
mostat cases, devices for adjusting temperature 
controls, mounting brackets, and stuffing boxes. 
Robertshaw-Fulton Controls Co., 110 E. Otter
man St., Greensburg, Pa.

Ask also about our pilot plant service on special shapes 
engineered to your drawings. Fast deliveries. Cost savings.

rite, wire or phone for details...
1 IAMONITE products manufacturing co.i

CANTON 3, OHIO
neers in the development of high alumina ceramics
7; phone: Glendale 6-8195

to help you...
get your ideas into 
production faster !

PROMPT, 24-HOUR OFF-THE-SHELF SERVICE
Hundreds of standard, different shape and size precision 
DIAMONITE parts available. Easy to adapt to your projects . . . 
save time, money in getting your ideas into production. Send 
for a copy of the DIAMONITE OFF-THE-SHELF Inventory and 
?rice List No. 357.

SPIBOL-the

^.spring PIN with

^PERFECT CHAMFER

Two bulletins have been issued, one on elec
tric thermostats, and the other on thermostat 
accessories. The first. Bulletin RT-810, discusses 
a direct-acting model and a reverse-acting one.

structions available, and the terminations that 
can be used. Descriptions and outline drawings 
are shown for standard communication and 
power supply types. Also presented are outline 
dimensions and complete engineering data for 
rubber and thermoplastic plugs and connectors 
that can be molded on to the cords. A feature of 
the catalog is a complete characteristic check list 
that permits ordering, with complete specifica
tions, of self-designed coiled cords to meet exact 
requirements. Essex Wire Corp., Cords Limited 
Div., 121 Dodge Ave.. DeKalb, Ill.

.039" - %4" - .052'

quire no artificial barrier layer and have an esti
mated life of 100,000 hr. The cell sizes are much 
smaller than conventional units of the same rat
ings. The bulletin is a substitution guide which 
compares these rectifiers with other types. Radio 
Receptor Co., Semi-Conductor Div., 240 Wythe 
Ave.. Brooklyn 11, N.Y.

materials with wide range of bear
ing loads. Heavy and light duty 
Spibol pins also available in stock.

NON-HEAT-TREATED METALS can be specified in 
standard Spibol pins for extra corrosion-resistance or conductivity. 
Less resilient metals are usable because stress is evenly distributed 
throughout the spiral cross-section, giving maximum spring action.

EAD CHAIN MFG. COTHE

DIAMONITE high alumina parts

with

BEAD CHAIN
Multi-Swage Parts
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Another NE 
CLARE PLA 
to give you relays 

of unequaled

New C. P. Clare & Co. plant at Fairview, N. C. 
will expand manufacturing facilities which have 
been under way in Fairview for two years.

• Before midyear 1958 clare will be serving 
customers from a new factory at Fairview, N. C.
—a facility that will match the manufacturing 
advantages of our Chicago plant, itself only 

five years old.
This clare expansion is made necessary by 

the tremendous growth of the electronics in
dustry and the increasing demand for precise 
components, including relays whose life can be 

measured in billions of operations.

Facilities of virtually clinical cleanliness are 
required for this kind of precision. That’s why 
clare plants in both Chicago and Fairview 
maintain complete control of the temperature, 
humidity and cleanliness of the air . . . immacu
late walls and floors . . . powerful, yet shadow
less lights, for assembly of small parts.

If yours is a product whose long life, reliable 
performance and freedom from maintenance 
depends on relays, it will pay you to know all 
about clare relays. C. P. Clare & Co., 3101 
Pratt Blvd., Chicago 45, Illinois. In Canada: 
C. P. Clare Canada Ltd., 2700 Jane Street, 
Toronto 15, Ontario. Cable Address: clarelay.

CLARE RELAYS
FIRST in the industrial field

CIRCLE 270 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Literature

P.V.C. Tubing 271
Polyvinylchloride' tubing, metal reinforced and 

highly flexible has been made the subject of a 
Lpage data sheet. A description of the tubing 
is amplified with illustrations and brief notes on 
its advantages, specifications, and sizes. A sample 
accompanies the leaflet. Ne wage Industries, Inc.. 
222 York St., Jenkintown, Pa.

WIDE
TEMPERATURE
RANGE

Davohm Series 850
Hermetically Sealed
Metal Film Resistors...

Permanent Foil Nameplates 272
Bulletin 177 features four types of self-bond

ing anodized aluminum foil nameplates. Each 
type is listed in a table* with directions for apply
ing, recommended surfaces, and temperature and 
water resistance data. The 4-page illustrated 
pamphlet also contains information on custom 
design services, military specifications, and ap
plication tools. Complete instructions for order
ing are included. Samples of the nameplates will 
be sent with the bulletin. W. H. Brady Co., 727 
W. Glendale Ave., Milwaukee 9, Wis.

Can be used from — 65°C to 150°C. 
These resistors are sealed with 300° 
solder. The resistance element is a noble 
metal alloy deposited on the inner surface 
of a boro-silicate glass. All elements are 
unaffected by extreme temperature vari
ations. All resistors from 2 ohms to 4 
megohms have the same positive temper
ature coefficient.

Try these in your critical applications. 
Write for complete information.

Now carried in stock by your local distributor.

thi ,0^1co
LIVINGSTON, NEW JERSEY

World’s Largest Manufacturer of Attenuators

CIRCLE 276 ON READER-SERVICE CARO FOR MORE INFORMATION

Transistors 273
Bulletin G-120 describes a line of pnp and npn 

transistors for radio r-f and i-f applications. It 
also contains valuable information about 4. 6, 
and 7 transistor radio kits together with ac
companying circuit diagrams. General Transis
tor Corp., Jamaica. N.Y.

SELECT A HI-FI KIT

Vitreous Enamel Capacitors 274
Catalog 57-1A describes a complete line of 

miniature porcelain or vitreous enamel fixed ca
pacitors. Performance, dimensions, and all per
tinent technical data are illustrated. The booklet 
also has a complete listing of all part numbers. 
\ itramon. Inc., Box 544. Bridgeport 1, Conn.

SPEAKER ENCLOSURE
Get the facts...compare...and 
you’ll buy University KwiKIts!
KEN-12 for 12'wookors 1 systems $44 75* 
KEN 15 tor 12*or T9 soeekers t systems $59 50*

...AS CAREFULLY AS A 
FACTORY-ASSEMBLED

PRECISION 
MECHANICAL DESIGN

Ceramic Research Facilities 275
A laboratory for exploratory and development 

work in industrial ceramic technology is de
scribed in a 20-page brochure. The illustrated 
text outlines facilities for analytical chemistry, 
material preparation, body formation, and gen
eral process development and testing. Gladding, 
McBean & Co., 2901 Los Feliz Blvd., Los An
geles 39, Calif.

ROOM-BALANCED 
PERFORMANCE

HEAVIER 
CONSTRUCTION

Write for FREE

NEW FOLDED 
HORN DESIGN

PROFESSIONAL 
RESULTS

• Genuine 
Korina Veneer

• Decorative 
Front Moldings

• Textured 
Grille Fabric

ILLUSTRATED KwiKit BOOKLET
Desk C-L University Loudspeakers, Inc., 
80 So. Kensico Ave., White Plains, N.Y.

LISTEN
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CTC

and other similar components.

) New Spring Loaded Diode Clips • • • 
to hold fragile leads securely

Here are CTO’s 
three new spring 
loaded diode clips 
— capable of han
dling wire diame
ters ranging from 
.005" to .085" and 
designed primarily 
to grasp the fragile 
pigtail leads of 
diodes, transistors

These new clips are brass, finished in bright alloy 
plate. All are available with screw stud mount or 
with rivet mount in five shank lengths.

Such versatility makes these diode clips unique 
typical of CTO’s original thinking. And like all 
CT(”s other products they have the family traits 
of high standards in design, precision, and reliabilit y.

For more information and a price list, write to 
Cambridge Thermionic Corporation, 457 Concord 
Avenue, Cambridge 38, Massachusetts.
CIRCLE 278 ON READER-SERVICE CARD FOR MORE INFORMATION

attention authors
Because an electronic design en-

Hineer must have hundreds of ideas 
to draw upon for each individual 
design decision, the editorial stall 
of ELECTRONIC DESIGN is con---------------- 
tinually trying to add to this store
house of ideas. We are. therefore 
always interested in material based 
»» your own experience which 
would be of immediate practical 
'ise to (‘lectronic design, develop- 
'»ent and research engineers. It is
»ot difficult to write an article for MHMVW 
ELECTRONIC DESIGN if you 
biow what to write about and how
•ve like to have our stories written. 
1» simplify the preparation of an 
»tick we have drawn‘up a brief ...
'»if for authors. Send for your
VOP} today.

Edward E. Grazda, Editor.

ELECTRONIC DESIGN
19 East 62nd Street

>>ew York 21, New York

RONIC DESIGN • November 1, 1957

Constant Voltage Transformers 280
Four pages of facts and figures on constant 

voltage transformers for electron tube 6.3 v fila
ment supply are presented in Circular CVF-269. 

I he folder describes the» operation of these trans
formers and lists electrical and mechanical data 
and prices for five stock devices. Illustrating the 
text an* photographs and schematic and dimen
sional diagrams. Sola Electric Co.. 1633 \V. 16th 
St.. Chicago 50. 111.

Hi-Pot Testing 281
A comprehensive l()-page article on high po

tential testing is available free of charge. The 
article covers such subjects as ac high potential 
testing, dielectric circuits, ac test equipment, 
limiting destruction, design for production, test 
ing time vs voltage, and de high potential testing. 
Included arc drawings, seven application photo
graphs, and two ac-dc hi-pot catalog pages. As
sociated Research. Inc., 3758 W. Belmont Ave.. 
Chicago 18, 111.

Subminiature Connectors 282
Completely revised, a 12-page brochure cata

logs a series of subminiature connectors. Listed 
with specifications, outline drawings, photo
graphs, and general information are guide pins 
and sockets, aluminum hoods, polarizing screw- 
locks, anodized aluminum protective shells, her
metic plugs, and panel cutouts. The catalog also 
contains instructions for ordering. It is punched 
for notebook insertion. Dejur-Amsco Corp., 
Electronic Sales Div., 45-01 Northern Blvd.. 
Long Island City 1. N.Y.

Small Plastic Stock Parts 283
Small injection molded and extruded plastic 

parts in nylon, marlex, polyethylene, butyrate, 
and vinyl comprise a list of over 2000 stock items 
in thi* 1957-1958 Catalog 500A. Among the many 
types of industrial parts catalogued an» ping, 
grip-plug, and cap closures for round, square, 
rectangular, oval, and triangular tubing. There 
an1 also angle iron, bar and channel type clo
sures. Other items include win1 tips, bumpers, 
spacers, rollers, extruded plastic welting, I mold
ing, and a wide assortment ol both specialized 
and general usage1 parts. Catalog describes auto
matic production processes whereby qualified 
parts may be custom-made without charges for 
tooling and dies. F1PCO International Corp., 
1731 Stanford St., Santa Monica, Calif.

Natvar Isolastane Fiberglas base tubing a and bias 
tape v fit snugly when applied, and retain their 
elasticity at continuous operating temperatures up 
to 150°C They withstand higher temperatures dur 
ing manufacturing processes without embrittlement

—for continuous perform
ance at temperatures up 

to 150°C

- for sharp bends 
and irregular 

surface:

^ISOLASTANE is Natvar’s new elastomeric 
isocyanate type coating for Fiberglas 
braid and tape Registration pending

Natvar Isolastane is now making important savings pos
sible It makes it unnecessary to use expensive Class H 
materials to solve temperature problems during the manu
facture of products which do not require Class H rating.

Isolastane is outstanding in its
ELASTICITY (EXTENSIBILITY) 
RESISTANCE TO HEAT 
RESISTANCE TO CRAZING AND 
CRACKING 
RESISTANCE TO SOLVENTS, 
INCLUDING THE ASKARELS

TOUGHNESS AND ABRASION 
RESISTANCE
WET DIELECTRIC STRENGTH 
LOW TEMPERATURE FLEXIBILITY 
FUNGISTATIC QUALITIES 
ADHESION TO GLASS

Full technical data and samples arc available on request.

Natvar Products

Varnished 
tape 
Varnished
Varn'shed 
raven

cambric—cloth and
canvas and duck 
silk and special

Varnished—Silicone coated Fi
berglas
Varnished papers—rope and
kraft

Slot cell combinations. Abo- 
glas®
Isoglas® sheet, tape, tubing 
and sleeving
Vinyl coated and varnished 
tubing and sleeving
Extruded vinyl tubing and tape 
Styroflex® flexible polystyrene 
tape
Extruded identification markers

Ask for Catalog No. 23

NATVAR CORPORATION
TELEPHONE 

RAHWAY 7-0000
CARIE ADOREES 

NATVAR: RAHWAY. N. S.

243 Randolph Avenue—Woodbridge, N.J.
CIRCLE 284 ON READER-SERVICE CARD FOR MORE INFORMATION
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Cementable Teflon Insulation!;
■ '

for Rotating t
■ R

Electronic Components 1®
■nsi

_Ma^.. ... ... Ml

HERMETICALLY SEALED I!!
1 *

MEPCO TYPE C-1H deposited carbon film
! resistor answers the need for application where

space and reliability are major factors.

CHARACTERISTICS:

BOBBIN AFTER IMPREGNATION Mhe
APPEARS THOROUGLY BONDED L

Mm 
1

NORMAL FINISH ETCHED TEFLON ft
TEFLON WIRE Mu

/ 1
X. Rn

M '

xi ji jl TMflb 1
1 Size: 1/4 x 7/64

Leads: l1/^" #26 hot solder dipped

Wattage: 1/10 watt at 70°C

Enclosure: Alumina/solder end seals

Resistance: 100^ to 100K

I Tolerance: 1%

I Voltage: 100 V.D.C. continuous
.25KV peak

I Other types from 1/10 to 2 watts
1 Request Catalog WC-1

IMPREGNATED BOBBIN AFTER Ir
SLITTING COIL AXIALLY 1

EFLOX insulation materials make possible« 
■ the design and commercial production of 400« 

F ambient (480 F operating temperature) servoMy 
type rotating electrical components. Use of bondM 
able Teflon permits longer life and reliability.M

When Teflon was first introduced, its excellent« 
chemical and physical properties were exploited.■ 
The one singular attribute that was symbolic of■ 
'feflon was its very low coefficient of friction or,M 5 
to use the vernacular, “nothing sticks to it.”TneMt 
original literature on Teflon highlighted itsM 
chemical inertness, high temperature stability,Mj 
zero moisture absorption, high impact strength,M' 
non-adhesiveness, and good electrical insulationMf 
properties at high frequencies and high tem-Mf 
peratures. In recent years, Teflon has become aM 

prime electrical insulation material for high tem-«| 
perature machines. ■

To date component manufacturers hav< beenM 
using a double standard in Teflon applii itions « 
|< irst of all, because of its low coefficient 1 friL ■ 
tion, Teflon is used as a mold material. 1 Otting■

potted assembly. Secondly, electrically T Ion is ■ 
used as a magnet wire, slot, and turn, and phase ■

1 CIRCLE 286 ON READER-SERVICE CARD FOR MORE INFORMATION
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THE MARK OF QUALITY

Nordem
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28.1
24.7

3.66
3 69

unknotted 
It furtherHap laminine; 

temperature

Input 
Power 
Watts

Temp
Rise

Baked and did not 
Lt I ammed air ;

\ arms 
surfae

s is accom 
the Teflon 

tc. Dummv

TECHNICAL BULLETINS AVAILABLE on all of the above products. Write today for copies

500 F ambient.

Temperature 
Ketay 008E2A 
mutins. Results

insulation for bigi 
components, reli

at Norden-Ketay

s. Teflon tie 
ves causing a 
sealed that tl

temperature stabil 
Although the d

is only 3.4 C, or

are increased.
>r bondable rl eflon

h leaving a 
tched Tefli 
as shown.

resonant relays
The Barber-Colman JYZA resonant relay is characterized especially 
by its low operating power and narrow band width. Coil impedance 
is high enough to be operated in the plate circuit of a vacuum 
tube without impedance matching devices. These relays can be 
supplied tuned to any frequency between 115 and 400 cps. Units have 
been built to resonate as low as 16 % cps. Band width varies from 
approximately plus or minus 0.5% to plus or minus 1% 
depending on input and calibrated frequency.

tach generators
For accurate speed indication and servo rate control applications 
Barber-Colman tach generators supply up to 40 volts per 1,000 rpm 
within plus or minus 0.5% linearity. Available in several frame sizes 
with maximum rated outputs up to 7,000 rpm or 100 volts. While 
standard temperature range is 65 to F 200 F, Barber-Colman

TRONIC DESIGN • November 1, 1957

pregnate

DC 997
DC 997

Dept. W, 1883 Rock Street, Rockford, Illinois
CIRCLE 287 ON READER-SERVICE CARD FOR MORE INFORMATION

Teflon material s 
ipplx a bondable 
ised in units. Thi 
'tching or priming 
imc silica, mica, e

Teflon, it represents tremendous gains when in 
terpolated in hours of insulation life based upoi 
established data that derates class II insulatioi 
life by 50 per cent for every’ 10-12 C tempera
ture rise.

In using bondable T/'flon 
tempi rature electrical servo

101 Plain Teflon 29.0
100 Etched Teflon 29.0

snlatcd and wound wi 
able Teflon. The results 
plain teflon would cal

choppers
The Barber-Colman Microverter is the new ac-dc chopper that 
features extremely low driving power . . . low’ noise level . . . 
excellent stability . . . long contact life. It can be used to convert a 
low-level d-c signal, such as 10 microvolts produced by thermocouples 
and photocells, into a low level a-c signal which can be further 
amplified to operate control apparatus. The Microverter can also be 
used as a synchronous rectifier to convert low-level a-c signals to 
d-c without loss. Another important field of application is 
(hopper-stabilized operational amplifiers where zero drift is important

iTu1 units were mounted on 
5 16 aluminum test stand, run

iers wert' called upon to 
1> to all Teflon material

>otors, toroidal cores, transformers, relays, 
»ids, insulation for potted amplifiers, gas
md printed circuit card base material.
odore J. Silver, Section Head, Materials & 

lards Engineering, Norden-Ketay Corp., 
don Components Div.. Stamford, Conn.

polarized d-c relays
rhe Barber-Colman Micropositioner is an ultra sensitive polarized 
d-c relay capable of operating on input powers as loir as 40 microwatts. 
Available with three types of adjustment: null-seeking . . . 
symmetrical magnetic-latching ... or conventional form C 
snap-acting. Can be operated in excess of 100 cps. Selection of 
enclosures and mountings. The Micropositioner can also be supplied 
with integral transistor preamplifiers, greatly reducing the input 
required for contact operation

Barkier-Col man offers a large variety of compact, high quality d-c 
motors for industrial equipment and aircraft control applications. 
Output up to 1/10 hp . . , available in both permanent magnet and 
split series tvpes . . . various mountings and speeds. Also offered with 
gearheads for use as small actuators ... or equipped with blowers 
for cooling hot tubes, circuit components, and other confined 
equipment. Lightweight radio noise filters available for compact, 
integral mounting on Barber-Colman motors.

Ambient 
Temp.

Winding C.

ambient) si/i 
follows:

sjst ice; b. Inhibit moisture absorption; c. In- 
r|iis heat conductivity; and d. Shock and vibra- 
on s ability.
y m with a normal finish will not achieve 

qred characteristics of the second category 
pc . >ove). BARBER

COLMAN



NEW-self-locking Unbrako
socket head cap screws

supply
ing timing pulses at intervals of 0.1 1.0, 10 and

Unbrako Socketfor Bulletin
Typical

CIRCLE 288 ON READER-SERVICE CARD FOR MORE INFORMATION

VINYL-CLOTH

EPOXY RESIN

COLOR CODEsun

DC-AC ALUMINUM FOIL
POLYESTER FILMCHOPPERS

EPOXY RESIN

thstand temperai re: UP

imeta

130-D.
Manufacturer
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Extreme reliability. 
Write for Catalog

trimmed 
elements

Vinyl-Mylar-Epoxy Markers 
simplify wire identification

MINIATURE 
MARKERS

posi- 
added

markers i 
! stock sv 
> NEMA

Listed in SWEET'S Pi
Stocking Distributors 
working samples and

9 **■ 
TION

trimming potentiometer 
not been tamper-proof

ip to 40 pc 
and other computing

* miniatori

instead ol 
oltage will

eqmpmen 
polarity o

I provide penna- 
lead.

Twenty-two types, 
both single and 
double pole.
Long life.
Low noise level.

nent around the 
ALL-VINYL — R 
to wires, have ;
POLYESTER FILM

come in 
e Brady 
tion of e

It was 
a circuit 
polarity <

rately known multivibrator square waves

cuts cost of 
parts. They

so that il 
positiv e, 
appear ; 
a very 
lantav Iti

ecommended lor । 
■superior resistance 
— Superthin Myl

and numbe 
(¡cations. ' 
number.

charging circuit with capacitor protection

Brady Co., 795 W. Glendale Ave., Milwaukt

100 /xsec for triggering scope sweeps and pulse 
generating equipment Wrjt. fer Comp|ett Do)a

Type 1213-C Unit Time/Frequency Calibrator: $235.00

Type 1201-A Unit Regulated Power Supply: $85.00

GENERAL RAD10 Company

Time/Frequency Calibrator 
Compact, Accurate and Inexpensive 
Secondary Frequency Standard 
★ Crystal-controlled fundamental frequencies at 
10 kc, 100 kc, 1 Mc and 10 Mc; usable harmonics 
to 1,000 Mc
★ High stability of 1 ppm/cC after 1 hour warm-up, 
when used with Type 1201-A Regulated Supply 
★ New crystal-mixer circuit produces and detects 
beats over entire 1,000 Mc range; with self-con
tained audio amplifier locates calibration points for 
r-f oscillators without additional equipment 
★ Internal video amplifier makes available accu-

new Bullet«

Broad Avenue at linden. Ridgefield, N. J NEW YORK AREA 100C N Seward St IOS ANGELES n 

8055 13th St. Silver Spring. Md. WASHINGTON, D. C. 1150 Yc- k Road. Abington. Pa FH11A5EOHIA 

1182 Los Altos Ave . Los Altos. Calif SAN FRANCISCO 6655 W N th Ave . Oak Park Ii: CHICAGO

In CANADA: 99 Floral Park* 1«
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d for sm 
dies.

JENKINTOWN ■ PENNSYLVANIA

We also manufacture precision 
titanium fasteners. W,ite for free 
booklet.

Ronald G. Matteson, Stromberg-Carlson Co., a 
Div. of General Dynamics Ine., 1400 Goodman 
Street, North, Rochester, N.Y.

s ।1 1 ■ 
■ Steel Co., Jenkintown 12, Pa.

*TM Reg. U.S. Pot. Off., The Nylok Corporation

------  STANDARD PRESSED STEEL CO. yNBRRKS.SOCKET SCREW DIVISION

i seven stock materials 
■ "Perma-Code" system 
lectrical and electronic

pany, removes the possibility' of accidental changing 
ol the screwdriver setting. By making the screw 
driver slot of preformed solder, it is only necessary 
to touch the lead with a soldering iron after adjust
ing the valve of the trim to completely remove the

□
 The Nylok* self

locking feature locks 
these screws securely 
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 I in. 
diameter. Also available in plated 
finishes and in stainless steel. Write

s. Made to order, 
levated temperatures and v 
I permanent marking.

roduct Design Eile.
in 200 principal cities. Write

plastic < mated wires. He ’ ti-it 
to soiling.

ar markers do not bid! H ib 
assemblies.

tage and spec ialty transformer 
ALUMINUM FOIL Used in < I 
and solvent conditions demam 
VINYL-CLOTH — All-Purpose r 
to 300*F. Available in 2002 
COLOR CODE — Conform to

desired to use a tantalytic capacitor in 
which would normally have the* correct 
1 voltage across the* capacitor. Under cor

two-way identification with both color and 
MINIATURE MARKERS — Specially designed 
wires, electronic ami subminiature assemb

Self-sticking Wire Markers now 
tailored to job requirements. Tl



production

ISIV

OUTPUT

PIG-TAILOR SPIN-PIN

PIG-TAILORING eliminatesPIG-TAILORING provides

e Data

PATENT PENDING
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Consult Peerless for the best solution to your quality transformer requirements
meter

A DIVISION OF

LMB box chassis, 3
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I ADlLPHI* 
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9356 Santa Monica “Ivd., Beverly Hills,Calif.
161 Sixth Avenue, New York 13, N.Y.

Diagonal cutters.
Long nose pliers.
Operator judgment.
90% operator training time 
Broken components.

ateríais 
system

■i'ironic 
pernia-

Design an hermetically sealed, miniaturized, power supply to provide 6600V, DC, 
at 100 microamperes load, when connected to a source of 115V, 400 cps. Power 
supply to operate in an ambient temperature range between minus 55°C and 
plus 85 C. Minimum life to be 5000 hours at full load. Full load input current must 
not exceed 0.05A. Output voltage regulation, no load to full load, to be 400 volts 
DC maximum. Maximum ripple voltage at full load to be 250 volts, peak to peak. 
Casing to be in accordance with the applicable requirements of MIL-T-27. Power 
supply to have low external magnetic field. Preferred maximum dimensions to 
be 3%' by 33/* by 1’/' thick.

fNUUKMO *iew 
Af ne

6. Broken leads.

7. Short circuits from clippings.
8. 65% chassis handling.

9. Excessive lead tautness.

10. Haphazard assembly methods.

6. Individual cut ond bend lengths,
7. Better time/rafe analysis.
8 Closer cost control.
9 Invaluable labor saving.

10. Immediate cost recovery.

Uniform component position 
Uniform marking exposure. 
Miniaturization spacing control. 
“S” leads for terminals. 
"U" leads for printed circuits.

. . . . a revolutionary new 
mechanical process for higher

lower costs

The ‘TIG-TAILOR** plus “SPIN-FIN

SOLUTION BY PEERLESS
Power supply: Hermetically sealed, AC to DC.
Construction: Oil filled metal casing in accordance with applicable 

requirements of MIL-T-27.
Duty cycle: Continuous.
Life: Greater than 10,000 hours. (Measured)
Ambient temperature Plus 85 C maximum, minus 55 C minimum.
Input: Two terminals, 115V, 380 cps to 420 cps.
Input Current: .045A at full load.
Output: One terminal and case, 6600V DC at 100 microamperes.
Regulation: 350V, no load to full load.
Ripple voltage: 200V peak to peak.
External field : Nil.
Dimensions: 1-17/32' by 3-17/32' by 3-18/32'

plus 1-1 /16" over terminals.

Peerless transformers have long been the first choice of engineers. One im
portant reason for this marked preference is the fact that the Peerless engineer
ing staff is unsurpassed in designing transformers to unusual and difficult 
specifications. Undeviating dependability is assured by the most rigid quality 
control and advanced custom production techniques.

Fastest PREPARATION and 
ASSEMBLY of Resistors, 
Capacitors, Diodes and all 
other axial lead components 
for TERMINAL BOARDS, 
PRINTED CIRCUITS and 
MINIATURIZED ASSEMBLIES.
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PEERLESS
Electrical Products

of readjustment. In addition, the surrounding 
can be designed so the flow of solder will 
e rotor to the frame and seal the entrance. 
IcKeown, Project Engineer, Ford Instrument 
mg Island City, N.Y.

Write for illustrated, descriptive text on “PIG-TAILORING” to Dept. ED-1 IP

are .25, 400 v capacitor. K-l may be either 
■d horizontally or vertically. When mounted 
horizontal position best results are obtained 
ins 1 and 4, of the octagonal base, horizontal.

her is used. Adjustment of the de bias control, R 
hermits both waveforms to be superimposed

Ejects and Assembles both leads simultaneously to individual lengths and 
shapes —• 3 minute set-up — No accessories — Foot operated —- I hour 
training time.

iewvd separately on the oscilloscope screen. The 
'¡as supply is adjustable from 0 to 150 v.

fl > is a 5 meg potentiometer which is ganged to 
in spst switch and D-l is a selenium rectifier. R-l 
Hid fl 2 are respectively 100 k and 1 meg compo- 

1 tioi। resistors. Attenuator resistors R-4 and R-7, 
-5 i u g; R-5 and R-8. 25 k; and R-6 and R-9, 25 k

Simplified Electronic Switch
The electronic switch shown assumes only a 
action of the complexity of more conventional 
vitches while performing the same basic functions.

ALTEE

BRUNO-NEW
DESIGNERS AND

YORK INDUSTRIES CORPORATION
MANUFACTURERS OF E L E C T R O N I C E Q U I P M E N T
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19 East 62nd Street

Junior Sized: 24“ x 24 x 34

Ideal for:
Baking
Drying
Curing
Processing
Heat Treating
Product Control
Sample Testing

Model
404

and data, and the data is then directly
the waveform.

NEW ENGLAND
OVEN & FURNACE COMPANY

.’?<*» II right Arenile, Richmond .I, California

a dnismn <>i Rcekman Instruments, hie.

★ Drives 0-1 ma recorder
★ No reference frequency required

★ Portable or rack mounted

of ELECTRONIC DESIGN is con

youron

we ike to have our stories written.

Beckman

Ovens
• Minimum maintenance

Ideas for Design

idea men
• Lo* cost • Easy to operate Identifying Polaroid Records

When taking photographs with a Polaroid Cam-
era, data for each picture is usually recorded on
the back of the photo or on a separate sheet of
paper. An efficient, permanent method is shown here.

Because an electronic design en

Temp, range to 1OOO F.

Model
Internal 

dimensions
Temperature 

range

CA 250 22" w by 20" d by 23" h up to 250°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

90 day Guarantee on workmanship and materials.
All 4 models have baked hammertone gray finish with an inside

gineer must have hundreds of ideas
to draw upon for each individual
design decision, the editorial staff

lining of Armco aluminised 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
instrumentation and non-standard power
supply arrangement available.

ALM A CBMPLETE LINE RF HEAVY DUTY, CUS* 
TM BUILT INDUSTRIAL OVENS AND DRIERS. M

RMTMMtztlvss la ant aajtr tltlM.

Accuracy i .5 cps

with a Beckman/Berkeley
EXPANDED SCALE FREQUENCY METER

I he Bcckman/Bcrkclcy Model 404 is specifically designed
for fast, accurate monitoring of frequencies near 400 cps.
With its large scale expansion, reading errors due to paral-
lax are insignificant. Useful for production inspection
measurements of generating units as well as other applica
tions where a record of frequency is desired. Priced at onlv
$330 for the portable. $380 rack mounted. For data sheet.
write Dept. Dll.

Berkelcii Division

INPUT VOLTAGE

Before covering the Polaroid picture with the pro-
t octi ve coating, the data can easilv be written on
on the face of the photo w ith a sharp instrument
(paper-clip, scriber, screw-driver etc). The protec-
tive coating, then applied, preserves

G. K. Machet, Research Engineer,
San Jose, Calif.

both photo
adjacent to

HIM Corp.,

tinually trying to add to this store-
housc of ideas. We are, therefore
alwavs interested in material based

own experience which
would be of immediate practical
use to electronic design, deveiop-
ment and research engineers. It is
not difficult to write an article for
ELECTRONIC DESIGN if you
know what to write about and how

To simplify the preparation of an
article, we have drawn up a brief
guide for authors. Send for vour
copy today.

New York 21, New York

ELECTRONIC DESIGN • November 1,



Driftless Emitter-Follower

Emitter-Follower

DC Shifter 4-6V

10K

rotates potentiometers, counters, rotary switchesshah position

7.5K

15 per
330K.

CIRCLE 299 ON READER-SERVICE CARD FOR MORE INFORMATION

Solution Found

starting of
•Mw electric

motors

OUTPUT OF SHIFTER DROPS 
100MV AS TEMP. DROPS.

either direction 
load capacity.

pulse i 
second

IN 100 
GERMANIUM

OUTPUT IS C0NSTANT + 10MV 
OVER TEMP RANGE. ”

A driftless emitter-follower was needed to 
couple a de signal of about 250 mv. The tem
perature range was from room value to about 55 
C. Silicon transistors such as the Texas Instru-

to 2 lb. in. 
. . . dimen
, . standard

123 WEBSTER STREET, DAYTON, OHIO

stepping rate, ' 
starting torque 
sions, 1.500” di 
Servo mounting.

Pioneers in pneumatic timing

CIRCLE 300 ON READER-SERVICE CARD FOR MORE INFORMATION

ment 905 and the 
pnp respectively) 
showed about 100 
was not enough.

Elastic Stop Nut Corporation 
of America

AGASTAT
Time I Delay / Relay

RONIC DESIGN • November 1, 1957

Weldwood ARMORPLY*
297 ON READER-SERVICE CARO FOR MORE INFORMATION

■cause special compression joints

Raytheon CK 791 (npn and 
were tried. Measurement 

mv of output change, which

Get $10.00 plus a by-line for the time it takes 
you to jot down your clever design idea. Pay
ment it made when the idea is accepted for 
publication.. Full information and an "entry 
blank" can be obtained by circling 298 on 
the Reader's Service Card.

The Syncramentai Motor accurately translates pulses to incremento!

IN CANADA Martland Engineering Ltd., Kitchener, Ontario 
IN EUROPE: NSF Ltd., 31-32 Alfred Place, London, England

CIRCLE 296 ON READER-SERVICE CARD FOR MORE INFORMATION

Our solution (see circuit) was to feed the emit
ter-follower with an attenuator or de shifter 
using a 10,000 ohm resistor and a back-biased 
germanium diode. This diode changes conduct
ance as heat changes in such a way as to com
pensate for the normal emitter-follower drift. 
Since the compensation was too great, and 
caused an opposite error greater than the origi
nal drift, the diode effect was reduced with a 
series resistor.

Using this arrangement, the output drift with 
heat was reduced to less than 10 mv. The circuit 
is not critical of the diode or transistor used.

D. H. Bryan, Research Engineer, Hughes Air
craft Co., 5440 W. Century Blvd., Los Angeles,

control mechanisms. I 
ratchets, to index the 
Solenoids.
Angular increment per

Features a clutch mechanism, rather than 
; shaft through action of two LEDEX Rotary

AGASTAT allows you 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 recycling.
• adjustable in timing from 0.1 second to more than 

10 minutes.
• available in AC or DC models which offer delays 

on energizing and de-energizing, manually-actuated 
time delay switch, remote push button control, her
metically-sealed units.

Write our application engineers for help with
your timing problem. Address Dept. A25-J124.

life expectancy, 2 million steps 
2.525” long . . . weight, 13 oz.

Sn.tlded ■ 10' x 20' x 8', designed and manufactured by SHIELDING, INC.,
Ri.erton, N. J., for Magnavo» Corporation, Ft. Wayne, Ind.

Sectional shielded room of metal-faced Weldwood Plywood 
gives positive RF seal, needs no maintenance

Our Annorply shielded room, manufactured by Shielding, Inc., 
a first-class job of isolating electrical equipment under- 
i.ulio interference tests,” reports Jack Ford, Magnavo*

11111 tc any need for soldering the modular panels. “We intend 
11 r another Annorply enclosure shortly,” says Mr. Ford.

1 perfectly satisfied with Armorply’s performance.” Armor- 
P1} uds can be specified in a variety of faces and cores.
' ' details and a free Armorply sample, write: United States

] Co., Dept. ED-11-57, 55 W. 44th St., N. Y. 36, N. Y. AGA

SEE ike complete Skahcpttoofy €me 
SPRING*

WASH EPS
by SHAKEPROOF

Free! Write today for this catalog . . . contains full 
description and specifications on a wide variety of 
types and sizes of spring washers.SHAKEPROOF

St. Cha'les Road. Elgin, Illinois



IDEAS FOR DESIGN

STATEMENT OF THE PROBLEM

Mueller. Dii
Electronics Research Lab

locity Jump Amplifiers, 
of Electrical Engineerin

actical gain. Suggestions

ELECTRONIC DESIGN • November 1

(Ideas suitable include: 1. new circuits or circuit modifications, 2. new design techniques, 3. designs for new 
production methods, 4. clever use of new materials or new components in design, 5. design or drafting aids, 
6. new methods of packaging, 7. design short cuts, or 8. cost saving tips)

To the Ideas-For-Design Editor of ELECTRONIC DESIGN
19 E. 62nd St., New York 21, N. Y. • TEmpleton 8-1940

Microwave Tube Group, Berkeley, Calif.,PB 131031. 
March 1957, 66 pp. $1.75. Order from OTS. TS 
Dept, of Commerce, Washington 25, D.C.

Here is my design idea for possible publications in your Ideas For Design department. I 
can expect $10 for this idea if accepted for publication.

ing is proposed to i lake use of these resonances 
Experiments with Electrostatically Focused Vc-

are made concerning tubes consisting of short sec
tions of helix operating at different potentials which 
could be made practical for low current densities! 
Oscillations were discovered at a number of fn

Velocity Jump Amplifiers
This report is devoted chiefly to the results of (J 

peri ments with two velocity-jump amplifiers con 
sisting of a helix input, the drift tubes, and a help 
output. The electrostatic lenses existing between 
the various electrodes were used for focusing. I| 
was established, that instead of the confined flow 
plasma frequency reduction factors, those for ion 
neutralized flow are more correct for electrostati 
cally focused flow. Because of the long plasma 
wavelengths corresponding to these reduction fat 
tors, it does not seem possible to construct a tube

Decision Rule, Executive
This paper reports some of the findings of a 

research team that has been developing new meth
ods to enable production executives to make better 
decisions and to make them more easily than the\ 
can with prevailing procedures. With the coopera
tion of a manufacturing concern, the new methods 
have been developed in the context of a set ol con
crete production scheduling problems that wen 
found in a factory operated by the companx The 
new method, published for the' first time h this 
paper, involves: ( 1) formalizing and quantify!' g the 
decision problem (using a quadratic criterion unc
tion) and (2) calculating a generalized optim 1 so
lution of the problem in the form of a (linear) leci- 
sion rule. Linear Decision Rule for Productif) and 
Employment Scheduling, Charles C. Holt, I iMO 
Modigliani, and Herbert A. Simon, Carnegie udi- 
tute of Technology, Graduate School of Indi trial 
Administration, Pittsburgh, Pa., PB 125029. diw 
1955, 55 pp, microfilm $3.60, photocopy $9.30. rdo 
from Library of Congress, Washington 25, D

Signed 
Title 

Company 
Address
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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, prevents errors.
Simple, flexible--easily adapted to your needs. Easy to operate. 

Type or write on interchangeable cards, snap in grooves. Ideal for 
production, scheduling, sales, traffic, inventory, etc. Made of metal. 

Compact, attractive.

Complete Price $4950
Including Cards

FREE 24-Page Illustrated 

Mailed Without

Booklet N-30

Obligation

GRAPHIC SYSTEMS 55 WEST 42nd STREET
NEW YORK 36, N. Y.
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■ METER-RELAYS
FROM 0-5 MICROAMPERES-UP

Ruggedized-Sealed—Black Bakelite—Clear Plastic Cases

D’ Arsonval indicating meters u ith built-in locking contacts 
for sensitive and accurate control or alarm
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TRIP POINT ADJUSTABLE to any point of 
scale arc. Sensitive to changes as little 
os 1%. One contact carried on moving 
pointer. The other on an adjustable 
pointer. When two pointers meet, con
tacts close and lock. Holding coil is 
wound directly over moving coil, lock
ing action is electro-magnetic. Reset can 
be manual or automatic. Spring action in 
contacts kicks them apart forcefully. Model 255-C, Single Conroe».

High Limit, 0-10 Volts DC 
$42.50 

microamperes or 0-5 
scale. Temperature

Rang«« from 0-5
millivolt« up, full
ranges from 0-300 F. (10 ohms external) 
have bimetal cold junction compensation.
Standard Contact Rating 5 
amperes DC. Can be built 
milliamperes DC.
Ruggedized-Sealed metal

to 25 milii- 
up to 100

cases are

>el 461-C, Double Contact. 
10 Microamps DC $75.75

2 '/j ", 3 ’/z " and 4 ’/i" round, shock
mounted, gasket-sealed.
Black Bakelite case, 4'/z" rectangular.
Clear Plastic case« are 2'/j", 3% ", and 
Ax/f rectangular. Maximum visibility and 
lower cost.

meters and indicating pyrometers are also available in ruggedized- 
d, black bakelite or clear plastic cases. New 40-page catalog lists 

and specifications for meter-relays, meters, pyrometers and auto
controls using meter-relays. Write for Catalog 4-D, Assembly 

’«ts Inc., Chesterland 17, Ohio. HAmilton 3-4436 (West Coast: 
XX, Palm Springs 17, Calif. Phone; DHS 4-3133 or 4-2453).
CLE 302 ON READER-SERVICE CARD FOR MORE INFORMATION

Mangin Mirror
A microwave antenna was designed on the prin

ciple of the Mangin Mirror optical system, a system 
that comprises a spherical reflector with an in
contact spherical corrector plate. Theoretical inves
tigations were made by optical techniques. The 
overall aberration characteristics indicated that such 
a system is superior to either the paraboliod or the 
spherical reflector. Mangin Mirror, R. C. Gunter, Jr., 
F. S. Holt, and C. F. Winter, Cambridge Research 
Center, Electronics Research Directorate, Cam
bridge, Mass., PB 125236, Apr. 1955, 38 pp, micro
film $3.00, photocopy $6.30. Order from Library of 
Congress, Washington 25, D.C.

Microwave Printed Circuits
This investigation of microwave printed circuits 

was initiated in Feb. 1953 for the purpose1 of study
ing uses and applications of symmetrical strip trans
mission line in practicable microwave circuits. Most 
of the investigations conducted under this contract 
used air as the dielectric. Symmetrical strip trans
mission line involved the use of two parallel ground 
planes (electrically equivalent to the outer con
ductor of coaxial line) and a centrally mounted strip 
conductor (electrically equivalent to the center con
ductor of coaxial line). A partial list of strip
transmission-line applications benefiting from this 
study is included in the Appendix. Theoretical and 
Experimental Investigation of Microwave Printed 
Circuits, H. S. Keen, Airborne Instruments Labora
tory, Inc., PB 131019, Nov. 1956, 22 pp, $0.75. OTS, 
I r.S. Dept, of Commerce, Washington 25, D.C.

Model G-625 Model G-627
COW.

AERO-POT
miniature trimming
potentiometers

featuring extreme reliability!

All-metal case gives maximum rigidity, ruggedness and 
long life, plus high resistance to impact and torque. Set
tings are stable under vibration of 30 G’s from zero to 
2000 cps...under acceleration, shock and ambient tem
perature changes. Excellent heat dissipation and protec
tion against high humidity, splashing and dust. Zero end 
resistance.

The Aero-Pot is adjustable throughout 32 turns by 
means of a slotted leadscrew. Resistance range: 100 to 
100,000 ohms in one case size. Can be supplied completely 
sealed. Write for literature.

* PATENT APPLIED FOR

AERO ELECTRONICS CORP. 
Sale» Office: 2311 W. Burbank Blvd. • Burbank, Calif.

Pressure Gage Calibration
The necessity for a reliable procedure for cali

bration of dynamic pressure gages was indicated 
by a survey of the pertinent literature and by con
sultations with research groups familiar with the 
use of dynamic pressure detectors. These investiga
tions indicated that essentially two methods have 
shown the response of such instruments. These two 
methods are described brieflv and their shortcom
ings pointed out. The requirements for a valid pro
cedure, together with the necessary equipment, are 
described. No actual results could be included, 
since only preliminary data have been obtained so 
far due to late delivery of the calibrating equip
ment by the contractor. Also high persistency of the 
scope screen falsified the records taken by the cam
era and only visual observation was possible. Cali
bration Method and Equipment for Dynamic 
Pressure Detectors, Paul Torda and Walter Ira 
Weiss, Polytechnic Institute of Brooklyn, Brooklyn, 
N.Y., PB 131148, July 1948, 8 pp, $.50. Order from 
OTS, U.S. Dept, of Commerce, Washington 25, D.C.
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FOR GROUP WIRE

FOR SINGLE WIRE

- MAIL 
IT TODAY!

fRffSMPUS! 
PLASTIC 
CLAMPS

TEST 'EM AT 
OUR EXPENSE AND 
SEE WHY THERE'S 
MILLIONS IN USE!

Available in ...
• Saran • Nylon
• Ethyl Cellulose

>/8" fo 3" in 46 
Stock Sizes

Send Samples of PLASTIC CLAMPS

NAME______________________________

FIRM_______________________________
FOR FLAT 

TWIN LEAD-IN

STREET_____________________

CITY_________________ STATE

468 Elm St., Sycamore, III.
CIRCLE 304 ON READER-SERVICE CARD FOR MORE INFORMATION
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manon

WHERE ELECTRONICS

ELECTRICAL 
INDICATING 

INSTRUMENTS

morion electrical instrument company 
Grenier Field, Manchester, New Hampshire

CENTER FOR HIGH-PURITY FUSED QUARTZ

ROTOSIL

OPTOSIL

Patents

HOMOSIL

ULTRASIL

cant« a* »»* WW*

AMERSIL service is keyed to your requirements. 
Here, at the primary source for fused quartz 
and silicaware of critical purity, several spe
cially developed production processes are used 
—each providing an end product suited pre
cisely to certain types of fabrication and use.

Delivery is prompt. Standard apparatus, cru
cibles, trays, cylindrical containers and tubing 
(up to 25 diam.) are available for prompt 
service. Amersil engineers will be glad to assist 
in developing special equipment for your re
quirements. Your inquiry is invited. ★ ★ ♦

SEND FOR FUSED QUARTZ-FUSED SILICA DATA FILE

MMF------------- — H AMERSIL >
- ----- COMPANY, IMC. jL. _ £

685 RAMSEY AVENUE • HILLSIDE 5, NEW JERSEY

fused SILICA

AND QUARTZ

Automatic Volume Control for Amplifiers

Patent No. 2,799,737. Stanley R. Rich. 
(Assigned to United States of America)

The automatic volume control circuit 
for an amplifier uses a rectifier to rectify a 
portion of the amplifier output. The recti
fied portion of the output is applied to a 
capacitor and to a grid of at least one of 
the amplifier tubes in order to reduce the 
gain of the tube. A rectifier rectifies another 
portion of the amplifier output and applies 
this second rectified portion of the output 
to a second capacitor. A resistor of a rela
tively low value bridges the second capac
itor whereby a quick discharge path is 
provided for this capacitor. A tube is pro- 
vided between the two capacitors so that 
the potential applied to the amplifiers to 
reduce the gain can be discharged quickly 
to ground whenever the potential of the 
second capacitor becomes less negative 
than the potential of the first capacitor.

Phase Comparator

Patent No. 2,796,556. J. J. Lareu. (Assigned 
to General Electric Company)

The phase comparator described com
pares the phases of two input signals and 
produces two direct current output signals 
whose relative amplitudes are related to the 
phase difference between the input signals. 
A positive voltage and a negative voltage 
is produced whose relative polarities de
pend upon the relative amplitudes of the 
direct current output signals. There are two 
output circuits each of which comprises a 
gas-filled tube having a control grid and an 
anode. The positive voltage is connected to 
a control grid through suitable means 
which also connects the negative voltage to 
the other control grid. An alternating volt
age is supplied to the anodes of the tubes. 
A part of the circuit restricts current flow 
through the tubes to the period when the 
anodes are at approximately their maxi
mum positive voltage.

Measurement of C R T Screen Color 
Uniformity I
Patent No. 2,799,825, Austin E. //urdjl 

(Assigned to Radio Corporation of America]

The patent is directed to a method ol 
testing the screen of a CRT for color uni| 
formity. The screen carries a mixture ol 
two fluorescent phosphors. The method ini 
chides the scanning of the screen with ai] 
electron beam and causing selected, sue! 
cessive portions of the screen to fluoresce! 
Separate electrical signals are derival 
simultaneously from the light emitted fronl 
each of the phosphors. A portion of thia 
scanning is blanked in order to establish 
a zero signal level. The separate signal! 
are applied to separate deflection circuits 
of an oscilloscope. The amplitude of eadJ 
of these separate signals is adjusted to a 
predetermined amplitude. An elongated 
trace of a predetermined length and in
clination is obtaining on the oscilloscope. 
Bv measuring the width of the trace an 
indication is obtained which is proportional 
to the ratio of one phosphor with respect 
to tho other.

han s 
fata t

Tl s
La * 

B cry t 
krs 11 
Lit. f 

Lira» t

twee 
Ltoi ■ 

ktii
l.xol I 
Lui 11 
■the < '
I 41» I 
| h<’\ i 
I» tb<
I

High 

fateti

Th

Symmetrical Bridge for Reducing Vacuum 
Tube Hum

Patent No. 2,799,805. Julius J. 1/upcrfl 
(Assigned to A.R.F. Products, Inc.)

A hum reducing circuit is described fori 
use with tubes having separate cathode and I 

heater. A source of pulsating current is 
provided for energizing the heater. \ par
allel circuit is provided across the source 
including a pair of series connected capac
itors and a resistance having a tap. Be- 
twecn the cathode and the junction of the 

pair of capacitors, there is a cathode return 
resistor. An impedance is connect» 1 
tween the cathode and the tap to ] ovide 
a relatively low impedance in paraff with 
the leakage impedance between th» cath
ode and the heater and to provide rela
tively high impedance in series wi h ^e 
cathode* resistor.
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POST

FREE CATALOGUE
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from

r 1957

No. 640 and other binding 
posts are available in 
quality production. Write us 
for sample and quotes. insuline

CORPORATION OF AMERICA
Division of Van Norman Industries 

18b Granite St. Manchester. N H

!'

For more information
on the new Type
815-A, write or call:

Pulse Transformer

connected after a resistor betw’een its cath-

Win

Sir

ate

COIonial 3-7756533 Main St., Acton, Mass.

308 ON READER-SERVICE CARD FOR MORE INFORMATION

cm nator circuit for millimicrosecond

ran star Oscillator
atert No. 2,797,328. E. G. Miller, Jr.
Tl s patent describes an oscillator for use 

js a condary frequency standard utilizing 
। cr\ tai frequency controller and transis
tors i a balanced base-to-base coupled cir
cuit. The salient features of the oscillator 
circu t are that a crystal is connected be- 
tvvee, the base electrodes of a pair of tran- 
sistoi to accomplish a high impedance 
path across the crystal, and a tuned anti- 
resonant circuit comprising a capacitance 
and i iductance is connected in parallel and 
the c ombination is connected between the 
collectors of the transistors. Feedback is 
provided by an inductance that is coupled 
to the tuned antiresonant circuit and con
nected to the emitters.
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High Impedance Circuit
Patent No. 2,795,654. J. R. MacDonald

This patent describes a circuit possessing 
i w ry high impedance ratio transformation 
tor coupling very high impedance circuits 
with relatively low impedance circuits, in 
which a low input shunt capacitance and 
conductance is present and the amplifica
tion is approximately unity. An input 
triode tube has a first triode serially 
connected between its plate and a posi-
tive voltage and a second triode serially 

ode and a negative voltage. The grid of said 
first triode is coupled back to the cathode
of the input triode and serves to decrease
the input capacitance by increasing the
gain of the input triode, while the second
triodi' controls the magnitude of the cur-
rent through said input triode to near a

d for 
; and 

nt is 
par- 

nirce 
ipac- 

Be- 
f the 
?turn 

be- 
)vide 
with 
eath- 
rela- 

the

constant value. The output is taken 
the t athode of the input triode.

bigger Circuit
Latent No. 2,797,319. N. F. Moody

1 is patent describes a high-speed trig- 
-•T ircuit adapted to function as a dis-

The trigger circuit is principally de-
1 to provide sensitive and stable oper-
without variation of the discrimination
due to change in tube characteristics
lacement of tubes. The circuit utilizes

ut a secondary-emission tube which

TRONIC DESIGN • November 1 

has a dynode coupled through a rectifier to 
provide positive feedback to the control 
grid of the tube only at the time an input 
pulse is present. The trigger circuit is ar
ranged to provide discriminator action in 
which the level of discrimination is defined 
by a bias which is obtained in such a way 
that the discriminating level is independent 
of tube characteristics.

Permits 6 Methods of Binding

Multi-Way BINDING

Compound Action Gain Control
Patent No. 2,801,302. T. H. Quinn

This patent discloses a gain control cir
cuit for controlling the gain between the 
stages of pulse amplifiers whereby the gain 
control circuit has substantially the same 
input and output impedance irrespective of 
variation and does not exert any deleterious 
operational effects on the various circuits 
with which it is employed. The gain control 
circuit utilizes a pair of tubes; one of the 
tubes is used as a cathode follower wherein 
an input signal is impressed on the grid 
and the output is taken from the cathode 
and impressed on the grid of the other tube. 
The cathode1 load of the second tube is ad
justably coupled to the cathode load of the 
first tube and variably bypassed by a ca
pacitor to provide different degrees of de

The new Insuline Binding 
Post #640 is one of 
outstanding design. Made of 
durable tenite molded over 
nickel plated brass, it 
permits 6 methods of better 
binding. Mount on metallic 
panels from 1/16" to 1ft" 
thick. Rated 30A — 1000V. No. 640R (Red) 

No. 640B (Black)

generation so as to varv the circuit gain.
Another NEW VTVM f.rom

ACTON laboratories
Acton Laboratories has done it again! Here is
another fine vacuum tube voltmeter, the Type
815-A, which follows right on the heels of the
Type 810 recently announced. The 815-A has
been especially designed for use in the laboratory
— on the bench or in a rack. Independent zero

Patent No. 2,799,836. R E. Heller et al
adjustments for AC, DC, and resistance measure-
ments insure accurate meter readings. Regulation

This patent describes an improved trans
of both plate and filament voltages in the power
supply insures stability.

former particularly adapted as a pulse The Type 815-A has 9 full scale DC ranges:

transformer because it has small leakage in
0.1-1000 volts ( 4 or — ); 8 AC ranges: 0.1-300
volts (rms); 9 DC current ranges: 0.001 ua to 100

ductance and distributed capacitance. The ma; 9 resistance ranges: 0.2 to 500 with multipliers

transformer structure essentially comprises 
X0.1 to X10 meg. DC accuracy is ±2%, AC
accuracy is ±3%, both on the 1 volt range and

an insulating coil frame having the shape 
higher. Frequency response is 15 cps to 100 me.
DC input impedance is 100 meg; AC input imped

of a pair of truncated cones with the bases 
ance is 5 mmf and 10 meg.

joined and having an axial aperture through 
which a leg of a closed magnetic circuit 
passes, a primary winding formed of a few’ 
turns of strip electrical conductor radiallv 
wound about said core within said coil 
aperture, a single layer secondary winding 
helically wound about said coil frame with 
its axis essentially parallel to the axial aper
ture. The single layer secondary winding 
can be a group of single layer coils con
nected in parallel in order to produce a
high voltage output.

Il C T 0 11 LABORATORIES, INC.
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Standard Handbook for Electrical 
Engineers, Ninth Edition

Edited by Archer E. Knowlton. McGraw

Sons, Inc 
41 pages440 4th Ave., 

$15.00.
This book is a 

proach to linear The Science of Engineering Materials

J. E. Goldman, Editor, John Wiley and
Sons, Inc., 440 Fourth Ave., New York 16.

dition includes new or en

numerous illustrative and practice prob
lems. A good understanding of both essen
tial mathematics and basic circuit analysis 
is considered prerequisite to the use of 
this volume.

the field. Included are
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Basic Physics

Vol 1 & 2 Combined, Alexander 1 fron, 
John F. Rider & Co., 116 W. 14th Street, 
N.Y. II, N.Y., 692 pages, $7.60.

Here are two readable and well orgu ized 
volumes in one binding, covering th* fun
damentals of classic and modern physi s, at 
an intermediate level. Special effoi has 
been made to make this course self t ach
ing. The book contains 800 illustration and 
descriptions of basic demonstration e Ali
ments. Problems of graduated difficul are 
found at the end of each chapter.

RUGGED 
RELAY

N.Y., 2230 pages, $19.50.
This book, the work of one hundred col

laborators, is available to serve the busy en
gineer as directly, as simply, and as authora- 
tively as possible, within the confines of a 
tolerably sized volume. It is a basic tool for 
facts, figures, and formulas, for on the job 
information. The extensive revision of the

Couch balanced-armature rotary relays 
w thstand 20G vibration, 75G shock. 
Answers your dry-circuit switching 
problems too. Our bulletin 2132 tells

Precious Metals Division

SEL.-REX CORPORATION

permitting heavier Rhodium electroplate than ever before possible. The 
photograph shows a film of Rhodium plate, produced with RHODEX, 
from which the basis metal was dissolved. Note the continuous unim
paired surface. We tried this experiment with leading competitive Rho
dium formulations — the plate fell to pieces at a touch of the pencil. 
No special “know-how’’ — you can duplicate this demonstration in 
your own laboratory, with RHODEX. No cracking, no peeling...even 
in thickness exceeding one thousandth of an inch. Send for details.

A Subsidiary of S. H. Couch Co., Inc.

3 Arlington Street North Quincy, Mass

An outgrowth of the Carnegie Confer 
ence on Solid State Physics held in June 
1954, this book attempts to answer the 
why” of material behavior. It is the work 

of a number of scientists in numerous phy
sical and engineering fields and is intended 
to catalyze curriculum revisions and for

larged sections on such subjects as transis
tors, nuclear power, new dielectrics for ca
pacitors, many new synthetic resins and 
plastics, electrical measurement for auto
mation, new lighting, recent metals, elec-

trical conductor tables, 12 volt automotive! 
systems, telemetering, and magnetic ampli 
fiers in motor control.

science into the engineering curriculum 
The opening chapters provide the necessary 
background in modern physics and also 
offer an analysis of the general scope and 
terminology of the solid state. Since, in 
essence, this compilation functions pri
marily as an outline of solid-state science 
in its broadest terms a qualitative expla
nation of the properties of cements, poly 
mers, and glasses plus metals, alloys and 
semi-conductors has been included.

The author avoids shortcuts in his treatment 
of the tw o essential techniques of network 
synthesis, the approximation problem and 
the realization techniques. Topics covered 
in this book include properties of driving
point and transfer impedances, synthesis of 
LC, RC, and Rl, driving-poinrt impedances, 
transformerless driving-point impedance 
synthesis, methods of transfer function syn
thesis. the approximation problem, and 
time domain synthesis. The coverage is suf
ficiently detailed so that the reader who di
gests the material should be able to wyork

Manufacturers of Exclusive Precious Metals Processes, Metallic Power Rectifiers, Airborne 
Power Equipment, Liquid Clarification Filters, Metal Finishing Equipment and Supplies
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to harness wire
to custom-cable
to enclose

to protect
to replace worn jackets 

faster, better, at lower cost 
strong, flexible, durable

personnel assure you of fast delivery 
and lower costs on either large or small 
production quantities. Injection mold
ing, constant control and careful in
spection insure close-tolerance produc
tion, high product uniformity. You can 
be sure your exacting requirements will 
be met.

ALPHLEX TUBING
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Write for free catalog 
VZ-'i and name of 
nearest distributor

FREE SAMPLES AND INFORMATION
Write today for product samples or a 
prompt quotation from your print or 
sample. Simply write . . .

Dept. 312.

MINNESOTA SILICONE RUBBER, INC
5724 West 36th Street, Minneapolis 16, Minn.

Affiliated with Minn. Rubber & Gasket Co.—offices in principal cities.

• stock sizes V»" — 4” 

meets MIL specs

• immediate delivery

terial was based primarily on what was 
considered to be of greatest interest to the 
practicing engineer. The subject matter is 
divided into three parts. The first part per
tains to systems applications of digital in
formation processing that influence the spe
cifications for analog to digital conversion 
devices. In the second part, a detailed engi
neering anaylsis and evaluation of a variety 
of conversion devices are presented. The 
third part is devoted to a case study based 
on development work done in the develop
ment laboratories of M.T.T.

PRODUCT DEVELOPMENT
Stability at extreme high or low tem
peratures, electrical characteristics and 
other properties of silicone rubber may 
answer your design problem. Our engi
neering staff, facilities and experience 
are at your disposal, to help you find an 
exact solution. Compound selection and 
custom molding are among the many 
additional, special services offered.

FAST, PRECISION PRODUCTION
Modern equipment and experienced

h tic design is a method used in accomplish 
ing this objective.

\ Contents of this book includes adjust- 
pent of parameters to minimize errors, 
stochastic signals, limitation of saturation 
tendencies in fixed elements, the design of 
control systems for minimum bandwidth, 
pnd an application of analytical design 
theory to a practical problem. Important 
appendices, a glossary, and numerous prob
s' ins are also included.

■Analytical Design of Linear
■Feedback Controls

■G. C. Newton, L. A. Gould, J. F. Kaiser, 
■fo/m U iley & Sons, Inc., 440 4th Ave., N.Y , 

5 fc’.. 419 pages, $12.00.

I m/H Taking as their starting point, the system 
rk 16 ■specifications, the authors include descrip- 

■tions of the input, the disturbances, and the 
jnfer-Blesired response of linear feedback con
June. ■trols. They include a statement of the basis 
r the ■'•n which system performance will be 
work ■judged, in the form of a performance index, 
phy- ■The design objective is to minimize or maxi- 

jnded Bmize the chosen performance index. Ana-

I ^otes on Analog-Digital Conversion 
■ Techniques

■ Wited by Alfred K. Susskind, The Tech- 
■ '7 Press, M I T., Cambridge, Mass. 416

I s, $10.00.
I This presentation is aimed primarily at 
■ is who have been away from formal 
■ mic work for some time, and who 
■ little previous knowledge of the field. 
I background information is included, 
I n effort was made to develop methods 
■ ' dentation which require a minimum
I phistication. The choice of subject ma-

Selection and Application of Metallic 
Rectifiers

S. P. Jackson, McGraw-Hill Book Co. Inc., 
330 West Forty-Second Street, New York 
36, N.Y. 326 Pages, $8.00.

In line with the increasing use of metallic 
rectifiers, this book is planned to serve as a 
guide for engineers and technicians in the 
selection and application of rectifiers. It 
gives information on their fundamentals 
and characteristics, and use in a wide va
riety of electronic and electrical equipment.

Fundamental rectifier circuits are cov
ered. and such related circuitry as filter cir
cuits and transformer requirements. A sec
tion deals with the general characteristics 
of metallic rectifier cells, and provides a 
guide to the selection of the proper com
ponent. The general discussion of metallic 
rectifiers includes information on ratings, 
rating methods, and how to use typical data 
supplied by manufacturers. This book in
cludes a considerable amount of design 
data in the form of curves and equations, 
and a selection of illustrated problems.

ALPHLEX TUBING DIVISION 
Alpha Wire Corporation 

200 Varick St. N.Y. 14, N.Y. 
ALgonquin 5-5400 
TWX- NY-1-1152

to put Silicone Rubber to work for you
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REGULATING SYSTEMS ino
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Analytic Expression for the Static Characteristic < “ 
the Sensing Element of a Saturated-Reactor Reg 
lator, E. A. lakubaitis, (6 pp, 7 figs).

ELECTRONIC DESIGN • November 1

tions, the treatment is also extended to all types of 
periodic inodes.

the properties of the actuating and sensing devices 
of a relay. It is shown that relay performance de
pends also on relay reliability, on its weight in 
volume, and on its pull-in and drop-out power.

Diagram for Finding the Real Frequency Charac
teristic from the Open-Loop Logarithmic Charac
teristics of an Automatic-Regulation System, lu. M 
Astapov, (2 pp, 1 fig).

To evaluate the transient behavior of an aut - 
matic regulation system from specified trapezoid 1 
or triangular response curves it is first necessary ) 
plot the characteristics of the system in the re; - 
frequency domain. The author transforms the co ■ 
ventional circle-diagram equation to produce a ne 
diagram consisting only of circles and straig ’ 
lines passing through the origin.

On the Calculation of the Correlation Function of a 
Stationary Random Process from Experimental 
Data, B. N Kutin, (22 pp, 5 figs).

Whenever the correlation function of a stationary 
random process is calculated from experimental 
data, the fact that the process is observed during a 
finite time introduces certain errors. These errors 
are estimated for various forms of autocorrelation 
functions, determined approximately from the ex
perimental data by various methods. The equations 
derived make it possible to obtain mean-squared 
error resulting from the calculation. Reference is 
made to “Statistical Errors in Measurements on 
Random Time Function” by Davenport, Johnson, 
and Middleton (Journal Appl. Phys., Vol 23, No. 4. 
1952.

Investigation of Simplest Relay Follow-Up System, 
G. V. Gerken-Gubanov, (6 pp, 11 figs).

Analysis of the motion of a relay servo-mechan
ism system that synchronizes from an initial error 
in the presence of backlash, of a relay pull-in to 
drop-out voltage ratio, and of time delay in the 
operation and drop-out of the relay.

Improvement of Dynamic Properties of Automatic
Regulation System with the Aid of Aperiodic Feed
back, S. la. Berezin, (11 pp, 12 figs).

Aperiodic feedback is examined from the point 
of view of the improvement it makes in automatic 
regulation systems. Practical methods of obtaining 
aperiodic feedback are given, and its advantages 
are demonstrated with experimental data.

Concerning Criteria for the Evaluation of Electro
magnetic Relays, B. S. Sotskov (6 pp).

Derivation of a general criterion, characterizing

Synthesis of Relay Circuits with the Aid of Ma
chines, F. Svoboda (Prague), (16 pp, 19 figs).

A Czechoslovak semi-automatic experimental 
machine for the synthesis and analysis of combina
tion relay circuits. The machine operates with in
determinate switching functions and consists of a 
switching-function generator, circuit-simulation 
model, decoder, and function collator. The use of 
this machine, in conjunction with the combination 
method of synthesis, expedites greatly the circuit 
design (increases the speed up to ten times). More
over, it makes it possible to design circuits with 
more variables, inputs, and outputs, than could be 
obtained manually.

AUTOMATION AND TELEMECHANICS
(Contents of Avtomatika i Telemekhaniko No. 3, 1957)

Determination of Periodic Modes in Systems with 
Response Curves Composed of Two Straight Lines 
of Prescribed Slopes. Part II. M. A. Aizerman, F. R. 
Gontmakher, (8 pp, 6 figs., 2 tables).

1 he method described in the first part of the 
paper (Avtomatika i Telemekhanika, No. 2, 1957, 
ED September 15, 1957) is extened to include all 
types of piecewise-linear characteristics composed 
of segments that are parallel to two specified direc-
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TV SETS—17 PEC’s replaced over 
100 parts, simplifying assembly 
and improving performance.

Proof of Reliability 
and Versatility. . .

PORTABLE RECORDER — PEC am 
plifier provides large recorder 
quality in miniature tape recorder.

AUTOMOTIVE — PEC provides 
photo-multiplier tube socket and 
20 resistors in one unit.

Piccewise-linear approximation of the magnetiza
tion curve of the saturated reactor and of the 
voltage-current characteristic of the semiconductor 
rectifier are used to obtain an analytic expression 
lor the static response of the sensing element of a 
/atu rated-core regulator shown in Fig. 1.

MAGNETIC AMPLIFIERS

Simplified Design of Magnetic Amplifiers with Iron- 
Nickel Alloy Cores, N A. Kaluzhikov (5 pp, 1 fig).

\n approximate method, suitable for medium- 
power amplifiers where optimization is not para
mount. It is based on the use of experimentally- 
plotted BH curves (both ac and de) of the core 
material for a certain “standard size” core, with 
proper rescaling for other sizes.

TRANSIENT ANALYSIS

Transients in Transistor Starting Circuits, N. I. 
Brodovich (7 pp, 8 figs, 1 table).

Equations are derived for the time variation of 
the current in a switching circuit containing a 
po contact transistor. Curves plotted from these 
’“T 'ions show the response of a standard circuit 
'd' various values of gain and time constant to 

tep pulse. The response speed of operation of 
* ircuit is determined and requirements are 

dated for point-contact transistors used in 
speed switching circuits.
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85,000,000 PEC’s*
used in the past decade

for these and many 
other applications

ELECTRONIC ORGAN — PEC filter 
reduces sharp transient of keying 
to give natural touch response.

Fig. 1. Measuring element of a 
saturated reactor regulator (OY 
—control winding of amplifier).

Centralab

ELECTRIC APPLIANCES — PEC in 
surface burner control enables 
finer selectivity of temperature.

JET AIRCRAFT — PEC’s simplify 
assembly of instrument panels. . 
guarantee circuit performance. *

Centralab PEC’s — combining capacitors, resistors, inductors, and 
wiring in one compact sub-assembly — were originally designed for 
military applications. And due to their reliability and versatility, 
more than 85,000,000 have been used during the past ten years to 
guarantee circuit performance in countless electronic products. 
New developments promise even greater design flexibility for 
future applications.

Centralab — originator and undisputed leader in PEC development 
— offers you modern facilities and 35 years of experience to provide 
the packaged electronic circuit your product design requires. Write 
for complete information on products and service.

Centralab/
960 K E. Keefe Avenue • Milwaukee 1, Wisconsin

A DIVISION OF 
GLOBE-UNION INC. V-40»*

In Canada: 804 Mt. Pleasant Rd. • Toronto, Ontario
•Trademark (Packaged Electronic Circuits)
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Generalized Analysis of Amplifier Stages, A. 
Rizkin (6 pp, 5 tables).
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Polytonic System of Long-Distance Dialing, V. N. 
Zachesov (5 pp, 3 figs).

Abstract of “An Experimental Polytonic Signal-

Table 5. Zk is 
load impedance.

CONTACTLESS SWITCHING 

Contactless Switching Devices Using Transform . 
Ferroresonant Circuits, la. G. Koblents, D. A. lake 
venko (10 pp, 16 figs).

ELECTRICAL COMMUNICATIONS 
(Contents of Elektrosviaz' No. 3, 1957} 

CIRCUIT ANALYSIS

= ir 1 (P, + P,) + n5P, + (P, + mS) P,J - 
"1^(5 + ^ + ^+^,^

Table 3. The admittances in the last line of the equation are 
anode-grid, grid-cathode, and anode-cathode. (Refer to Fig 3 )

; 1 T ' 2. — i 2
(m-«)$4 -(P2+Ps)]

— LP I Pi 4* P2 F

The generalized equivalent circuits, derived by 
the author previously (Elektrosviaz’, January 1956, 
ED May 15, 1956) are used to write down general
ized matrices for several types of tube and transis
tor circuits. Analysis of a high-frequency transistor 
stage is used an an example. Please refer to Figs. 
1, 2, 3, and Tables 1-5.

Investigation of Se'f-Oscilletion Modes in Junc
tion-Transistor Oscillator, S. M Gerasimov (11 pp, 
17 figs).

Failure of a junction-transistor self-excited oscil
lator to operate at high frequencies may be due to 
phase unbalance. Phase compensation circuits are 
proposed to raise the frequency limit, and recom
mendations are made with respect to the choice of 
optimum self-excitation mode.

Noise Rejection of Receivers with Finite Recovery 
Time, A. M. Vasil’ev (5 pp).

An equation for the probability density of signal 
reception in a receiver with a finite recovery time 
is derived for the general case. A solution, obtained 
for low-intensity noise only, makes it possible to 
determine, for the general case, the ratio of the 
correct to false signals.

Determination of the Basic Parameters of Appara
tus used in Multichannel Radio-Relay Lines, S. V. 
Borodich (10 pp, 4 figs).

The* report of a proposed procedure for deter
mining the optimum values of the basic parameters 
of multi-channel frequency-multiplexing fm radio
relay line apparatus proposed in abbreviated form 
to International Consultative Committee on Radio

Description of transformer coupled term 
resonant trigger and counting circuits proposed by 
the authors, leading to an improvement in the on 
to off current ratio and permitting the use of 
cheaper ferrite cores. The circuits developed can 
be used for control units in automatic telephone 
stations and in other branches of industry.

Other Articles In This Issue
Methods for Producing Artificial Telephone Traffic, 
N. V. Reshetnikov, (6 pp, 4 tables).

Statistical-theory methods for determining the 
load on a telephone station or cable in inaccessible 
and partly-accessible locations.

Type 01 Circuit Ri Ri m n

1 Grounde d emitter . . . . . . . . . , ?C rm re 0
1

—1

2 Grounded base .................................. re rc rb 0 1

3 Gr ounded co 1leclor ................................................ fb e rc 1 0

DI R1 + R» —^3
#3 4- nrm -Rt — /?, 4-

w 1
1*1

I — R* — R3 4- mrm Ri — mrm
L —^3 — nrm Ri “F R»

Ml — j r — #8 4- DI 1
—mr m [ * —#3 — nrm J

in ___ 1
-4-

' Pt 4- nrm |z|
1 Rt~ mr m _

Ml 1___
Ri 4- nrm

R\ Ri — DI 1
1 R^ 4- Ri — rnrm J

= — 7,2^0 ZnZM 4“ Z^Z* D ; Hf “ lt|Zo 4” ZM 4 j’\ZoZn f i2> 

Hy - Ynzo - - DI Z^ + 1 ;

Hd = Zo 4* Ml ZM — 42iZoZm 4

Ha — q^Zq 4- «uZ» 4- ^2jZoZm 4* ai2-

/2 
k<=77 Zjn Z

1 DI
Z^Z* Z21

N
 x 

* N
 1 77 Z^Z® 4 DI 

Z® 4- Zu

«
F» 

- DI Z* 4- Pn
»W.-i

DlZM - Pn
PnZQ 4- 1
DI Zq 4 p2j

Ml
4aZw 

"d

Mi z„ 4- 4ii Zt, 4" 4^2
— 4 n ZM 4- 1 — 42tZK 4 1 ~4jjZ0 4 Ml

in
fir Z„ — hi in Zo—hi 

hiZo -f* *4- |fi hiZM 4- III

Ml

K 
1 

° 

—

1

°aiZM + «28-
anZM 4- a2i 
a2iZ M 4 °22

aqZ0 4 Qj2 
a2izo 4~ ûn

Table 1. The tabulated admittances are for grid-cathode, anode-grid, 
and anode-cathode. S represents transconductance. (Refer to Fig. 1.)

Type o 1 Circuit Fi Y, y» m n

1 Grounded cathode .................................................................... LgK Y ag 0 1

Grounded grid ............ L gK yaK Yug 1 0

3 Grounded anode . . ....................................................  . 1 ag Yg* 0 —I
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;olc ation of the Productive Capacity of Equip- 
nen in Telegraph Lines, P. V. Prakhov (11 pp, 7

3. Generalized four-terminal network. The 
’ng matrix equations apply:

In miniaturization, 
wherever the push

RADIO ENGINEERING
(Contents ot Radiotekhnika No. 3, 1957)

¡ng System* by Lovell, McGuigan, and Murphy 
dl ystem Tech. Journal, Vol. 34, No. 4, 1955.
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lets ever published on

to make products smaller, 
. new challenges are being

Complete information on Carpenter High Nickel Alloys is 
contained in the most authoritative and useful set of book

Fig. 1. Generalized equivalent circuit suitable for 
vacuum tube circuits (yielding an admittance ma- 
frix) IS is Russian symbol for transconductance.)

Bern St., Reading, Pa. 
y Y —"CARSTEELCO”

fig. 2. An equivalent circuit leading to an im 
pedance matrix (more suitable for transistor cir 
Cl Zk represents the load impedance)

Ba dwidth Required for Transmission of Ampli 
nd» md Frequency Manipulated Telegraph Sig- 
ds. 8 pp, 4 figs).

see that you get the data you 
on your Company letterhead.

Export Dept.: The Carpenter Steel Co., Port Washington
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Election-Optical Method for Varying the Scale of a 
[Television Image, I. I. Tsukkerman (6 pp, 5 figs).

The projection section of an image orthicon is 
converted into a variable-magnification electron- 
Lptical system without image inversion. A scale 
change with a 5:1 ratio was produced in an experi
mental tube, with considerable improvement in the 
reproductions of the fine details, although substan
tially more photocathode illumination was required.

met every day by Carpenter High Nickel Alloys.
Today, Carpenter has the most complete line of proven 
allovs available for these specialized applications. Let’s 
discuss their part in your present and future NOW!

You don’t hove to wait for "wonder alloys”
Remarkable temperature compensation, controlled low 
expansion, high permeability, predictable response to 

... y very weak electrical signals, improved glass-to-metal 
ESmBI I sealing are here today.
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Video Recording, M. O. Gliklikh, M. I. Tsikiis (8 ■ 
pp, 8 figs). c

An evaluation (with discussions invited) of theB^ 
principles of television program recording. TheB 
methods treated are recording on a continuously. I Co 
moving film and recording with intermittent ex-Wime 
posure of the film. Bhe i

Characteristic of Aperture Effect in Television, GJ 
Bialik (14 pp, 6 figs).

Characteristics of the aperture effect in tele »sion 
—frequency, pulse, and transient—are shown o be 
derivable from single distribution law, perti ning 
to the distribution of a unit light flux, and as ex
pressed as functions of the distribution law De
ductions given can be applied not only to telex sion, 
but also to other electron-optical systems.

Spiral Scanning in Television, L. D. Fel’dman, M 
Z. ludich (6 pp, 8 figs).

Spiral scanning is preferred when sharpness of 
the central portion of the image is paramount and 
poor definition at the edges is acceptable. The 
authors explain the operating principles and list 
the advantages and shortcomings of several sys
tems, including those used by Tuaboratoire Der- 
veaux” of France in their equipment. The new types 
of sweeps are proposed for the first time.

Such scanning can be used to “freeze” rotating 
objects on the screen by turning the rotor of the 
phase-shifter at the same speed as the object, but 
in the opposite direction. It can be conceivably used 
to measure the speed of a rocket where Doppler 
effect causes a sawtooth frequency variation. This 
requires rotating the received image, the angle of 
rotation being a measure of the rocket speed.

Beginning January 1st, bulk and frequency rates will apply in combination 
to both Electronic Design and Electronic Week. The new rate structure 
makes possible even more efficient coverage of the two most influential 
segments of the e.o.e.m. — the design-engineering and executive-business 
groups. Now is the time to round out your marketing program with the 
expanded circulation offered by these prime interest publications.

Knag
A Method for Obtaining High-Accuracy Vertical Bietu 

Scanning, L. L. Santo (7 pp. 10 figs). ■jona

In compatible color television systems such as Bon 
“Chramacoder” and others, sequential color frames 1 
are produced with ordinary cameras and are then ■’on 
superimposed by means of a special electronic sys- K |e( 
tern. To produce exact coincidence of the rastersit K 
is necessary to have sweep generators of high ■ 
precision, and the oscillators feeding the vertical ■ -V 

deflection coils must permit adjustment of the cur
rent waveform. The required circuitry- is discussed yers 
in detail by the author. Refers to ‘ Development 
and Operation of a Line-Screen Color Kinescope'’ B^e 
(Bond, Nicoll, and Moore, Proc. IRE, 1951, No. 10) ft611 

and “A Technique for Nonlinear Function Genera- B’^“ 
tion” (P. N. Nikiforuk, Electronic Engineering y16’
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1.6 Amps.

1.6 Amps.

5°C Per Watt 

5°C Per Watt

ess of 
it and

Boost DC power efficiency, cut costs 
with Westinghouse Silicon Rectifiers!

1.5 Ma

1.5 Ma

frames 
e then 
ic sys- 
Jters it

tating 
if the PIV (Max.)

50-600 V

50-600 V

50-600 V

50-500 V

thermal Drop 
Junction to Caso

1*C Per Watt

1.5°C Per Watt

2°C Per Watt

.3°C Per Watt

Maximum Current 
at 15O°C Case

35 Amps.

18 Amps.

12 Amps.

110 Amps.

ertical 
ie cur- 
cussed 
pment 
scope"

Whether you use or manufacture DC power equipment for 
low or high-power applications, Westinghouse Silicon Recti
fiers offer you a way to step up power output efficiency yet 
save space, weight—and costs!
Manufacturing economies through tremendous volume and 
engineering know-how permit Westinghouse to bring you a 
product that is unsurpassed for quality at the lowest prices 
in the industry. All Westinghouse Silicon Rectifiers meet 
Military Environmental Tests and are ruggedly designed to 
withstand a wide range of operating conditions.

Westinghouse Silicon Rectifiers are ready for immediate 
delivery. Why not find out how they can cut DC power 
costs for you? Call your local Westinghouse Representative 
or mail the coupon now.

Peak Reverse 
Current (Max.)

20 Ma

10 Ma

10 Ma

40 Ma

POWER
50-800 V

50-800 V

Mail Coupon Now ■■■■■■■■■■■■■■■■■

Westinghouse Electric Corp. 
P. O. Box 868 
Pittsburgh 30, Penna.
Will you please send me full information on Westinghouse
Silicon Rectifiers No. (s)_________________________________
NAME_____________________________________________________
TITLE_____________________________________________________
COMPANY_________________________________________________
ADDRESS_________________________________________________

¡Pulse Limiter Design, S. I. Krize (5 pp, 6 figs).

Analysis of video pulse limiters with emphasis 
bn the nonlinearity of the current-voltage charac
teristics of the limiting element and on the finite 
buildup time of the operating pulse.

ierm sible Value of Periodic Noise in a Television 
;har el, A. P. Efimov, (8 pp, 7 figs. 1 table).

p< nissible periodic noise level of a television 
han 1 is correlated with the properties of the 
ham 1 and with peculiarities of human vision. 
>rop ed theories are verified experimentally.
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Concerning Amplifiers with Combined Feedback, 
N. A. Suslov, (5 pp, 4 figs).

Several errors were found in M. M. Ayzinov’s 
Pulse Amplifiers with Double-Channel Feedback” 

Radiotekhnika, July 1955, ED January 1, 1956. It is 
phown that the amplifier proposed gives poorer re- 
sulh than a simple frequency-compensated ampli
fier circuit. The editor adds that others, too, wrote 
in about these errors.

hse Computers for Statistical Analysis of Tele- 
isior Communication, E. I. Galitskaia, V. A. Gar- 
lash D. S. Lebedev (4 pp, 3 figs).

Computer techniques can be used to derive multi- 
himenoonal probability-distribution functions for 
ke gradations of the brightness of a television 
Lagt Using signals produced by strips of motion 
Licture film, the authors compute the one-dimen- 
ionai probability distribution function, the correla

tion functions, and the value of the entropy from 
he two-dimensional probability distribution func
ión obtained for two frames.

m/m
16 THS

Eelection of Video Amplifiers, lu. N. Prozorovski 
5 pp, 6 figs).

Approximate calculations are used to determine 
khen it is advisable to use compensated RC ampli
fiers or distributed-parameter amplifiers. Factors 
determined are the optimum number of stages and 
the minimum slope of the transient response of com
pensated amplifiers, as well as the most effective 
placement of tubes in multi-stage distributed-para
pieter amplifiers. With modern tubes it is possible 
fo obtain low-gain compensated RC amplifiers with 
pandwidths up to 200—300 me, and relatively high 
kain is attainable up to 100—150 me.

WESTINGHOUSE SILICON RECTIFIERS
HIGH & MEDIUM POWER

'r rs in the Determination of Q with a Q-Meter, 
1 Javlov (4 pp, 1 fig, 1 table).

' he error in the readings of a Q meter is shown 
’ hyperbolically related to the actual Q of the 
' ient. Certain general conclusions are drawn 
( erning the accuracy of Q meters.
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Brenner

where

const and const
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By Brune synthesis it can be shown that the arms

and

Fig. 3. Arms of a lattice a) Z2 b) Z

of the lattice have the form show 
where
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sn and cn are the elliptic sine and cosine 
functions respectively

K' is the complete Jacobian elliptic func
tion of the first kind and modulus k' 
[i.e. = K']

Nachrichtentechnik, Vol 
pp 200-205.

The number of lattice elements in each chain 
is determined by the tolerance of phase shift 
error in the desired frequency interval.

In addition to Eqs. (4) and (5) the equations 
for the circuit elements in the rth arm of the 
chain of n lattice networks are shown to be

THE design of a network which at two pairs 
of output terminals delivers two voltages 

which differ in phase by 90 deg has, in recent 
years become a matter of interest because such 
networks are used in certain approaches to 
single side band transmission. The basic struc
ture of such a network is shown schematically 
in Fig. 1 and the requirements of the networks 
may be stated by means of the equations:

angle of Toi — angle of Vo2 — tt 2, w!<w<w2 (2 

All-pass networks (i,e. networks which in the 
desired frequency range has constant attenua 
tion) are suitable for Nt and N,. Such network? 
have transmission factors of the form

where p is the complex frequency variable (re
placed by joo in the sinusoidal steady state) 
and a is a constant which is less than unity if 
pure reactance realization is to be avoided. 
Choosing the lattice configuration shown in 
Fig. 2 for each of the networks, and terminating 
the lattice in the resistance Ro we have

R\ = R*/Rpt R\ = R^/R^ L = Ro- C 16 (5) 

In order to obtain the required phase shift, sev
eral such lattice networks are connected in cas
cade to form Nj and N2. When terminated in Ro 
each chain of lattice networks has a transmission 
factor which is the product of factors of the form 
of Eq. (la).

The type of approximation which this design 
furnishes in the phase characteristics within the 
frequency range fx to f2 is the “Tchebychev” 
approximation. Formulas for the nature of the 
approximation in terms of n and detailed proofs 
are given in the original paper. The general 
method used employs the potential analog to 
network functions.
Abstracted from an article by G. Wunsch

Fig. 1. Basic network

Fig. 2. Lattice network
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Hall-Effect Oscillator
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free space then 
is given by

This outer jacket is TEFLON *.. Quick as a 

Pixie's wink we can change it to Nylon, 
Vinyl, Kel-F; Silicone or Teflon impregnated 
fiberglass; or lacquered Nylon Braid!

Fig. 1. Basic ar
rangement for feed
back amplifier us
ing the Hall Effect.

127

EEDBACK circuit which consists 
f a magnetic circuit containing fer- 

h ore material and a semiconductor 
in»l am-antimonide) pellet with feedback 

-e used not only as a de power ampli
fier I ut also as an oscillator. The basic cir- 
jiit shown in Fig. 1 consists of a ferro- 
ugnetic circuit which has the semicon- 
uct<ir pellet in the air gap. The six con- 

■tcts on the semiconductor are arranged 
tor t xperimental purposes so that the re- 
..istance between them can be controlled 
and measured.

Ii it is assumed that the effective per- 
meability of the magnetic circuit is much 

gn 
he 
iv” 
he 
?fs 
ral 
to

greater than that of 
total Hall voltage, Vh

57
where

kh
- I

kh
K =-------

IS the Hall constant (m amp-sec) 

the thickness of the pellet

H is the magnetic induction due to L 

and the remaining parameters are defined 
through the figure. It is noted from Eq. 1 
that a finite Hall voltage can result when 
KI becomes unity. Moreover Bm has a value 
even when Ib is zero because of the resi
dual flux. This analytical work is verified 
by experiment and leads to an oscillator 
circuit in which the winding carrying Ib 
is omitted. To accomplish this, capacitances 
of various values (18-70 pfd) were intro
duced in series with the remaining winding 
(N). With I constant (1 a) oscillations are 
produced in the path of ih (150-75 cps). 
Initially these experiments were carried 
out at a temperature below room tempera
ture (-24 C).

The basic circuit also functions at room 
temperature but the Hall constant kh and 
the resistance rh (of the semiconductor 
pellet) are, for indium antimonide, mark
edly temperature dependent and decrease 
rapidly for increasing temperature. The 
use of indium-arsenide improves this de
fect, especially at room temperature.

Abstracted from an article by M. J. O. 
Strutt Archiv der Elektrischen Uebertra- 
gung, Vol. 11, No. 6 June 1957, pp 261- 
265.

Here's quality that

Feast your eyes on this outer con
ductor! It's precision-engineered 
and fashioned of silver plated cop
per with 90% minimum coverage 
. . . Tops in reliability!

stands up under close 
inspection! Extruded 
Teflon Dielectric.
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This is where flexibil
ity begins! Stranded 
conductors of 25 or 
30 AWG . . . Silver 
Plated Copperweld.

MINIATURE

DAX

INSULATED WIRE COMPANY, INC.
198 MAIN STREET, TARRYTOWN. N. Y.

Pacific div 1516 n Gardner st , los angeles, calif

CIRCLE 322 ON READER-SERVICE CARD FOR MORE INFORMATION

Here is a “Pixie Eye View' of Tensolite's new miniature Coaxial Cable . . . and here 
are the answers to some of the questions you will ask:

TEMPERATURE RANGE: From —90 to 250 C . . . depending on jacket used. 
Teflon jackets approved for entire temperature range listed.

IMPEDANCE VALUES: 50, 70, 75, 93 and 95 OHMS available from TENSOLITE as 
standard constructions.

TO MILITARY SPECIFICATIONS: MIL-C-8721 (with KEL-F jacket); RG-178, RG-179 

and RG-180. MIL-C-17B (with TEFLON jacket); RG-187, U, RG-188, U, RG-195 U and 
RG 196/U.

COL OR CODED JACKETS: In standard colors and striped combinations.

. . . AND FOR YOUR CUSTOM REQUIREMENTS: TENSOLITE Factory and Field 
Engineers are ready to assist you in the Design, Development and Production of any 
miniature Coaxial Cables for specific or unusual applications. Simply write or call 
TENSOLITE for complete descriptive literature and samples.

• OUFONT



HER 
ENGINE 

FALTERED
A few minutes out of Dover, fog wrapped the flimsy 
Bleriot monoplane like a shroud.

The pretty young woman in the smart thing costume 
. (she’d designed it herself 'bloomers, blouse, ami hood 
of mauve satin' ) glanced at her compass. It was the first 
time she'd ever used one. She thought of instructor 
Hamel's parting words:

Be sure to keep on course. Miss Quimby, for if you get 
five miles out of the wav, vou'll be over the North Sea, 
and you know' what that means."

She climbed to 6,000 feet. Freezing cold and still fog.
She pointed her nose down. The comforting ('latter of 

the fmome engine changed to a coughing splutter. It was 
conking out! She leveled off, figuring how she'd ditch.

PART OF EVERY AMERICAN S SAVINGS BELONGS IN U. S. SAVINGS BONDS
The V. S. Government does not pay for Olis advertisement. It Is donated bp this publication 

in cooperation with the Advertising Council and the Magazine Publishers of America.

To her relief , the engine suddenly 
took hold. Harriet re-checked 
her compass.

Some time later, breaking in
to clear sky, she saw a stretch of 
beach below. She put down at 
Hardelot: and on April 16 1912. 
Harriet Quimby, first American 
woman to earn a pilot’s license, 
became the first woman in the 
world to fly the English Channel.

As charming as she was brave. 
Harriet Quimby combined the 
thorough femininitv and the 
self-confident abilitx which make 
American women like no others 
on earth. And help make this 
country so strong in character

that investing in \merica is the wisest thing any \merican 
can do!

Today more than 10,000.000 of us have more than 
$Il.OOl).0(M),000 securely invested in our country— 
through U. S. Savings Bonds. Bonds in which America 
guarantees the safety of our savings and the return we 
receive. There's no greater security! Buy Bonds regularly 
—where you bank or through the Payroll Savings Plan.

Now Savings Bonds are better than ever! Ever) Series E 
Bond purchased since February I, 1957. pays 3'4% interest 
when held to maturity. It earns higher interest in the early 
ye-ars than ever before, ami matures in only 8 years and 11 
months. Hold your old E Bonds, too. They earn more as 
they get older. And they’re safe as America!

Standards and Specs
Sherman H. Hubeibank

isulo

AIEE Standards

AIEE No. Id, Guide for the Preparation of Test 
Procedures for the Thermal Evaluation of 
Electrical Insulating Materials, June 1957

Principles are established for the development of 
test procedures for the thermal evaluation of elec
trical insulating materials and simple combination 
of materials used in rotating electric machine» 
transformers, and other types of electric equipment 
The objective of the test procedures is to provide 
methods for determining the relative thermal life 
of insulating materials. Copies of publication are 
available from the American Institute of Electrical 
Engineers. 33 West 39th Street, New York 18, N.Y

Lect i

r ca 
re n< 
Hen 
ren

AIEE No. Ie, Guide for the Preparation of Test 
Procedures for the Thermal Evaluation of In
sulation Systems for Electric Equipment, Juni 
1957

A general guide is provided for the preparation 
of systems test procedures and for suggesting th 
points to be considered in the preparation of spe
cific instructions for the thermal evaluation of in
sulation systems for equipment. Copies of this pub 
lication are available from the American Institufi 
of Electrical Engineers, 33 West 39th Street, Nev 
York 18. N.Y.

hte
pore 
Lisi

pre.

Capacitors

Mil-c-10950b, Capacitors, Fixed, Mica Dielectric, 
Button Style, General Specifications for 30 
July 1957

The scope of the spec has been expanded to in
clude a temperature range of —55°C to —|-125OC. 
Characteristics W and X have been deleted. Elec
trical measurements are now required during the 
last 30 minutes of the vibration test to determine 
intermittent contacts or open or short circuits The 
life test for the —55°C to 4-85°C capacitors has 
been changed from 1000 hours at 450vdc to 250 ± 8 
hours at 750 vdc. For the —55°C to 4-125°C styles 
the life test is of 1000 hours ±12 hours dw tion 
at 750 vdc. Newly issued detail spec she» :s 1 
through 6 cover capacitor styles CB11, CB13, ( 314, 
CB21, GB31. CB50. CB75, CB76, CB85, and ( 386.

He
F 

Listi 

psi 
1! Cl 
Lid 

ibtt

MIL-C-3965, Capacitors, Fixed, Electro 
(Tantalum), Amendment 1, 28 June 1957

The duration of the pull test has been com 
to read 30 seconds instead of 30 minutes. Th 
pacitance change requirement listed on figure

n(

ted 
ca- 
for
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A SIZE FOR EVERY NEED3 SIMPLE COMPONENTS

TRIG,

SCREW

10-24 thread
mine
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Test 
f In-

titutt
New

STAND* 
OFF

tear 
stiffn

, and age 
added foi- 

tempera -

Here’s a low-cost retractable screw fastener to save you 
assembly time and to eliminate the frequent need for 
costly special design fasteners. Unmatched for fast, eco
nomical use by assemblers of electronic units and other 
paneled cabinets.

RETAINING 
RING

passed over threads 
to seat behind last 
thread.

MEDIUM HEAD 
Cit" diameter)

ment 
ovide 

il life 

n arc 
;trical

14 ”-20 and 
12-24 thread

SMALL HEAD 
%" diameter)

LARGE HEAD 
(%" diameter)

sula ng Compounds

iL.[- )30a, Insulatinc

Choice of stand-offs for 
each screw size to accommo
date panel thicknesses from 
X/' to

“Floating” screw insures easy alignment no matter how 
many screws are engaged in a single panel. No special 
skills or tools needed; installation fast and simple.

EASILY 
INSTALLED 
Stand-off is flanged 
into panel. Screw is 
inserted into over
size hole in stand
off and locked in 
place by retaining

lore clearly, 
rosile stress, 
ire. torsional

en cancelled. The material for

3 head sizes and 3 standard thread sizes available. On 
special order, slotted heads, stainless steel screws, and 
extra long screws.

Write for complete information. Southco Division, 
South Chester Corporation, 235 Industrial Highway, 
Lester, Pa.
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Cancelled Spec

i 3414, Plastic-Material, Molding; Rigid 
himxiopLAsnc, Cellulose Acetate Butyrate;

i se in Electronic, Communications, and 
'll > ii I, Electrical Equipment, Notice 1, 3 June

j i 30 volts inclusive at a temperature of 175 C, 
ben changed from -J-10-0% to -J-20-0%. The 
uj ments for packing, packaging, and marking

Screw and stand-off are 
brass, nickel plated. Retain
ing ring is durable vinyl 
plastic.

hn-1.14293a, Besistors, Fixed, High Megohm 
IIermi ucally Sealed), 28 June 1957
Fixed, hermetically sealed resistors of high re- 

v4anc< values are covered by this spec. These 
shtors have a resistance range of 10s to 101 ohms, 
dnsivt w ith a resistance tolerance of 5% at 25°C 
kI are capable of operation at 70°C. They are not 
tended for use in equipment where vibration re- 

vstuiK‘< is a requirement.

covered by this spec is now to be procured 
ordance with the requirements of Federal 

P 349a, Plastic Compounds, molding, Cellu- 
^cetate Butyrate; and Molded or Extruded 
dated 30 July 19.56.

maximum permissible percentage 
sulphur for rubber latex insulating 
>een changed from 0.25% to 0.5%. 

■dures have been established to

Teen expanded to

t not covered in the* cable* spec. A test method for 
■ tennining the free* elemental sulphur content has 
cen established. The* test for physical properties of

CAPTIVE PANEL SCREWS flWI Stock

The following Military Standards have been de- 
ared inactive for new designs effective April 1957: 

4S9O17O, MS90171, MS90172, MS90173, and MS- 
^174. For new designs, the following styles should 

■ used RN65, RN70, RN75, and RN80.

SOUTHCO

'illlllIHMIIIIIIir
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Teamwork in Missile Development
EMPLOYMENT MANAGERThe Jet Propulsion Laboratory provides a

LEAR, INCORPORATEDwide range of research and development
activities. Projects include problems in the
fields of Electronic, Mechanical, Aeronautical
Chemical and Metallurgical Engineering

CIRCLE 553 ON READER-SERVICE CARD FOR MORE INFORMATIONPhysics and Mathematics
The fluid character of these activities pro For design of production test

vides a keen incentive to JPL engineers and PRODUCT
scientists. These men are given wide latitude ENGINEERS

and unusual individual responsibility—at the
same time working as a thoroughly inte
grated team on all aspects of entire missile For engineering and

systems rather than on certain highly special development of advanced

airborne navigation systemsized missile components
and related test equipment.

CIRCLE 554 ON READER-SERVICE CARD FOR MORE INFORMATION

130

ceri
niei

equipment 
systems.

Str<» 
ter i

PROJECT and 
FIELD ENGINEERS

Mechanical, 
Electrical, 
Physicist

2. To supervise test equipment as 
sembly and repair groups.

as derail design group, desired

BO-Ot 45th AVENUE, ELMHURST, NEW YORK • SUBSIDIARY OF gtondcwi COIL PRODUCTS CO. INC.

Excellent opportunities with Kollsman, de
signers of America's finest aircraft instru
ments—a firm small enough to provide quick 
recognition, large enough to assure stability.

A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA « CALIFORNIA 
CIRCLE 552 ON READER-SERVICE CARD FOR MORE INFORMATION

Please send resumes to
T. A. Deluca

ELECTRONIC DESIGN • November 1

Job Opportunities Now in These Fields ...

SYSTEMS ANALYSIS • INERTIAL GUIDANCE • COMPUTER 

EQUIPMENT • INSTRUMENTATION • TELEMETERING • FLUID 

MECHANICS • HEAT TRANSFER • AERODYNAMICS • APPLIED 

PHYSICS • PROPELLANTS AND MATERIALS RESEARCH

U. S. CITIZENSHIP REQUIRED

110 Ionia Avenue N.W • Grond Ropids 2, Michigoi

Generous moving allowances and many other em
ployee benefits. Interviews arranged at company 
expense All replies held in confidence.

with at least five years experiente with aircraft 
electro-hydraulic servo valves. Experience in sys
tems design of servo loops and components such 
as amplifiers, rams, valves, and follow-up devices. 
Ability to communicate effectively with analytical



New York

receivers to complete radarI »orne

ENGINEERS

en

and to the location in th<its organization 6 years ago

ELECTRICAL 
ENGINEERS

beautiful New Hampshire hill country just one hour from down 
town Boston.

beautiful, medium

treasure your chances to GROW

systems.
If you join us, your responsibili

ties may include the design of auto 
radios, high fidelity components, 
electromechanical devices, electron
ic switching, equipment engineering 
and packaging, data handling and 
test systems.

You will be located in Rochester,

business of produci

The favorable working and living environment is due to the en
gineering management which has led the company steadily forward

1419 N. Goodman Street • Rochester 9, N. Y.

W ith a few years experience, 
for diversified assignments in 
design and development of 
electronic countermeasures.

TRONIC DESIGN • November 1, 1957

sized city of fine homes, outstanding 
schools and vast facilities for leisure
time activities.

For an immediate interview, circle 
No. 550 on the reader service card 
or write to:

This is our principal concern

Qualified and interested in 
research and study concepts on 
navigational guidance, radar, 
missile systems, etc.

design, development or applications engineerin

Ye.- we’re growing and you can grow 
wit i us. In the 800,000 square-foot 
Stn mberg-Carlson Electronics Cen
ter is enormous potential for your 
personal and professional growth.

Five-fold expansion of our Com
pany since 1942, plus continuing 
rapid growth, provide almost unlim
ited opportunity for your personal 
advancement.

Our electronics engineers are con
cerned with the design and develop
ment of industrial and consumer 
products as well as military electron
ic equipment ranging from small air-

ONE ENGINEER DOES NOT MAKE A COMPANY, but he 
and his fellows are our most important asset. Whether he is

gineer choosing a company in which to fashion a career, that 
Federal offers career opportunities that will challenge your 
capacities, tax your professional skills and provide you satis
faction reward and compensation for your efforts.

he is a working engineer striving to produce or help create 
better product in the field of electronics and telephony.

T o engineers interested in opportunity to work at the top level of 
their skills, in a professional engineering atmosphere which en
courages advanced thinking, Sanders has much to offer.

inquiries should be addressed t

D. H. JOHNSON

y 100 Kingsland Road, Clifton, N. J
CIRCLE 556 ON READER-SERVICE CARD FOR MORE INFORMATION

We earnestly invite you to inquire about careers at Federal 
All you need do is write to Mr. Joseph L. Connington. Tech 
nical Placement Director.

better products for the great system of electronics and com
munications which is the International Telephone & Tele
graph Corporation. To do our share requires the constant 
strengthening of our engineering staff. This means most 
effective utilization of the skills, talents and leadership of 
our engineers. It means a constant search for good engineers.

_ A Division of International Telephone & Telegraph CorporationFüg SANDERS ASSOCIATES, INC. 
95 CANAL ST., NASHUA, NEW HAMPSHIRE

.
CIRCLE 555 ON READER-SERVICE CARD FOR MORE INFORMATION
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NAME
Let’s get started Show me the next step.
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ADDRESS.

York. Penna. York 47-2011
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT

GENERAL

manufacturing corporations, 
you’ll enjoy the “good life’’
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Drop us a card, briefly stating 
your education & experi-

offers the opportunity 
and the challenge of 
key assignments in...

Mr. Richard C. Kimm 
Light Military Electronic 

Equipment Dept.
General Electric Company 
French Road, Utica, N Y.
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Cincinnati 2 Ohio

Irrisi 
Itivi i 
hi \|

rand X' 
nmo-Xi 
iimdl ò

yourself to the people who 
so badly.

Through DECISION/INC

ilia Win 
Lm m 1 
L ri> m I 
LtsiI Ca

CIRCLE NO. 558 ON READER-SERVICE CARD CIRCLE NO 559 ON READER-SERVICE CARD

..where Motorola 
offers rewarding 
opportunities!

can’t lose. Mail lb

CIRCLE NO 557 ON READER-SERVICE CARD

is expod 
need mi

Have you the three-way capability 
that leads to high professional suc
cess in electronic design? ( an you ..
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Hold on
engineers are deluding themselves u 
obscurity git es you your greati st c< . 
petitive advantage in getting ahead

While your optimistic counterpart i

DIRECT the activities of several 
engineers. You can count on 3-to-l 
technical assistance ratio, as well 
as the most complete and up-to- 
date facilities.

ELECTRONIC ENGINEERS, 
MECHANICAL ENGINEERS, PHYSICISTS

ence. We’ll act Im' 
mediately to get to
gether with you j 

and talk it over.

division of one of the

If you are qualified 
for any of the po

' sitions below, write, 
wire or phone today.

ry fact that mun

coupon right now!

DECISION/INC
Publishers of the authoritative
Engineers’ Job Directory

ORIGINATE designs in radar 
circuitry to exploit the full capaci
ties of extremely advanced, intri
cately complex Airborne Search 
Radar and ECM Systems, concepts 
now under development at the 
Light Military Department of Gen
eral Electric.

ELECTRONIC DESIGN • November 1

/ Qentf/f
AVIATION CORPORATION

! York Division

can help you

Here is your chance to prove your 
ability doing important work on 
missile fuzing, guidance, packaging 
and related test equipment. We have 
key openings that offer you the oppor 
tunity to move ahead rapidly in your 
profession. At Bendix York, you 
benefit from the advantages of a 
small company atmosphere in a

CARRY-THROrGH the de
sign project - all the way from basic 
research to actual production...run 
your project the way you think it 
should be run.

Three to five years experience pre
ferred, including a working knowl
edge of the latest techniques and 
devices, and an understanding of 
transmitters, receivers. MTI Sys
tems, delay channels and filter-. 
Related experience considered.

many brilliant, deserving engineers 
scientists who are patiently waiting I 
their “big chance” to come roarm 
down the street . . . bash in their ir J 
door . . . grab them by the lapdJ 
and trundle them off to top maru^ 
ment heaven where the big “bundle

Work where it's fun to live. 

Advance your career—both in 
recognition and financial gain — 

at Motorola in Phoenix.

Your family will share your 

opportunity when you settle 
down in sunny, dry, healthful 

Phoenix ! Tourists spend mil

lions of dollars every year just 

to visit Phoenix. The attractions 

of this fabulous vacationland 

can be yours to enjoy year

* round with Motorola !

do this quickly, easily, thoroughly, c I 
fidentially, and at absolutely no oil 
As management consultants and 'pd 
cialists in technical-executive remi 
ing, we have hundreds of clients who 
pay us to find promising men for m.im 
many supervisory' and management 
positions. Our client list represents mrr-1 
first-name employment contacts tb„n 
you could create in your entire lifetn 
That’s one of the reasons why Decision 
— and only Decision — can give vou 
such broad national coverage of engi
neering opportunities.

Find out how Decision, originator ’ 
the unique DECISION/REG1STERIf this three-way approach is your 

approach, mail the coupon today for 
further information.

Opportunity seldom knocks at al 
usually doesn’t even know where 
live?

MOTOROLA..

Servo Mechanisms
Write:

Mr. Kei Rowan
Western Military Electronics Center

Motorola. Inc.. Dept. B-ll 
R210 E. McDowell Road 
Phoenix, Arizona

Engineering positions also available at 
Motorola, Inc. in Chicago, Illinois, and 
Riverside, California.
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TRANSISTOR printed circuit for digit
al computer development program.

MAGNE TIC character recognition ma
trix for check sorters.

MECHANISMS for intricate in-put, 
out-put devices.

ENGINEERING UNLIMITED
ATONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS

LOGICAL DESIGN, CORE AND TRANSISTOR CIRCUITRY—DIGITAL 
COMPUTER DEVELOPMENT-—New projects in core memories and ad
vanced core logic, magnetic and transistor circuitry—these and other ad
vanced NCR computer efforts promise wide latitudes of technical advance
ment. Interesting new positions are open in these fields at NCR in Dayton 
for qualified engineers at senior, intermediate and associate levels.

ACT AT ONCE! Send resume! Employment Department, Technical Pro
curement Section K The National Cash Register Company, Dayton 9, Ohio.
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Temperature, Pressure, Moisture, Dust

JANUS: 
protector of 
doors to heaven

PROTECTING
AVIONJC 7
SYSTEMS

Expanding aircraft performance creates new problems in protect
ing electronic equipment under extreme altitude and ambient 
conditions. Eastern’s long experience in the field helps you to 
recommend electronic gear with confidence that performance will 
be reliable at temperatures from — 55°C to -|-55OC; from zero to 
over 70,(XX) feet.
Cooling Units, with or without refrigeration cycles, provide safe 
operating temperature limits in electronic equipment. Pressuriza
tion Units that meet government specifications maintain proper 
operating pressures at various altitudes, and utilize dehydrators 
that remove moisture and dust from ambient air. A program 
of research and development continually expands perform
ance ranges to provide customized units to meet your needs.
When your problem is to make your electronic equipment 
perform efficiently under tough conditions, meet the challenge 
by asking Eastern for complete and creative engineering help
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6, 7 Type
Application

Can be used for higher source impedance, with some reduction in frequency range.

8, 9

AUDIO UNITS

Sec. Res.Level

MQE-7

103

124

102

IRCLE 319 ON READER-SERVICE CARD >

110
110

'Impedance ratio is fixed 1:1250 for SSO-1, 50:1 for SSO-3. 
Any impedance between the values shown may be employed.

.25 hy.

.6 hy.
1.5 hy.
2.8 hy.

118
100
104
113

Type No. 
MÛE-2 
MQE-4 
MQE-7 
MQE-9 
MGE-H 
MQE-13
MOE-15

Standard of the industry for 18 years, these units pro
vide 30-20,000 cycle response in a case % dia. x 
1-3/16 high. Weight 1 oz.

nd Electrical Products Co. . . . 
ird Pressed Steel Co.................... 
is-Arnold, Inc................ .. .............  
berg Carlson Co........... ...............
lii Electric Products, Electronic

5 Assoc., Inc...............................  
ao Electric Co...........................  
i Precious Metals, Inc............. 
Corp, of America..................... 
rew & Mfg. Co........................... 
rroof Div. Illinois Tool W ork

HERMETIC MINIATURE 
HIGH-Q TOROIDS

Electric Products, Equipment

HERMETIC SUB-MINIATURE 
AUDIO UNITS

Inductance DC Max.

lite Insulated W ire Co., In< 
al Engineering Com- . .. 
ft Electrical Instrument Co 
hoi Electric Co....................

UTC standardized filters are for low pass, high pass and 
band pass application in both interstage and line im
pedance designs. Forty-five stock values, others to or
der. Case 1-3/16 x 111/16 x l5/s^2% high . . . 
Weight 6-9 oz.

components, Inc..........  
States Gasket Co. ... . 
States Plywood Corp. 
Transformer Co. ... 

sity Loudspeaker, Inc.

linoor, Inc............. 
truments ..........

ard Electric Co. . 
se Electric Corp, 
»ductors Div. ... 
se Electric Corp. 
Transformers .

ass Co..................
Electronics, Inc.

4, 79 
. 113 
. 135 
. 106

Type Application

OUNCER (WIDE RANGE) 
AUDIO UNITS

Corp of America .....................
Frequency Laboratories, Inc. .
Ln Mfg. Co. Microwave &
Lr Tube Div..............................4,
Ln Mfg. Co., Semi-Conductor

UTC Subouncer and sub-subouncer units provide excep
tional efficiency and frequency range in miniature size. 
Constructional details assure maximum reliability. SSO 
units are 7/16 x % x 43/64 ... Weight Va oz.

TYPICAL. ITEMS

Fon Co., Tile 
Mtn Co. . . .

The smallest hermetic audios made 
(except our DO-T's, for transistor use)

Dimensions... Yi x 11/16 x 29/32.. .Weight, 8 oz.

Instruments, Inc.................   99
ns Fastener Corp............................. 63
m Screw Co........................................... 98
to Div. South Chester Com.......... 129
Lstern Industrial Electronics Co. 27
il, Inc......................................
■Gyroscope Co......................
ie Electric Co.....................
de Carbon Co., Electronic 
iponents Div........................

MQE units provide high Q, excellent sta
bility and minimum hum pickup in a case 
only. Vt x 1-1/16 x 17/32 .. . weight 
1.5 oz. MIL type TF4RX20YY.

COMPACT HERMETIC 
AUDIO FILTERS

L Di Altec-Lansing Corp. ... Ill 
[Dod e Copper Products Co. ... 56 
(on , Lansdale Tube Div. . . 10, 11 
L B, unfield.............................. 66, 67
knur- cs, Inc...................................... 39

MIL Pri. Imp. 
Type Ohms

ITEMS
Sec. Imp. DC in Response Max. level 

Ohms Pri MA ±2 db (Cyc.) dbm

TYPICAL

H-31 Single plate to single 
grid, 3:1

TF1A15YY 10,000 90,000 0 300-10,000 4-13

H-32 Single plate to line TF1A13YY 10,000““ 200 3 300-10,000 4-13
H-33 Single plate to low 

impedance
TF1A13YY 30,000 50 1 300-10,000 4-15

H-35 Reactor TF1A20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms.
H-36 Transistor Interstage TF1A15YY 25.000 1.000 .5 300-10.000 4-10
H-37A Transistor Output TF1A15YY 500 CT 

(DCR50)
50 

(DCR5)
3.5 300-’n 000 4-15

H-40A Transistor Output TF4RX17YY 500 CT 
(DCR26)

600 CT 10 300-10,000 4-15

TYPICAL ITEMS
Application Pri. Imp.

O-l Mike, pickup or line 
to 1 grid

50, 200/250, 
500/600

50,000

O-2 Mike, pickup or line 
to 2 grids

50, 200/250, 
500/600

50,000

O-3 Dyrramic mike to I grid 7.5/30 50,000
O-7 Single plate to 2 grids, 

D.C. in Pri.
15,000 95,000

0-9 Single plate to line, 
D.C. in Pri.

15,000 50, 200/250, 500/600

O-IO Push-pull plates to line 30,000 ohms 
plate to plate

50, 200/250, 500/600

0-12 Mixing and Matching 50, 200/250 50, 200/250, 500/600
0-15 10:1 single plate to 

1 grid
15,000 1 megohm

0-20 Transistor to line 1,500 CT 500/125 (split)

MA D.C.
Pri. Imp. in Pri._____ Sec. Imp. Pri. Res.

‘SSO-1 Input + 4 V.U. 200 
50

0 250,000 
62,500

13.5 3700

SSO-2 Interstage /3:1 -1- 4V.U. 10,000 0-.25 00,000 750 3250
•SSO-3 Plate to Line 4-20 V.U. 10,000 3 200 2600 35

25,000 1.5 500
SSO-4 Output 4-20 V.U. 30,000 1.0 50 2875 4.6
SSO-5 Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res.
SSO-6 Output 4-20 V.U. 100,000 .5 60 4700 3.3

•SSO-7 Transistor 4-10 V.U. 20,000 .5 800 850
125Interstage 30,000 .5 1,200



are specified for
COMPUTER DESIGNS

RADIO CORPORATION OF AMERICA
« Electron Tube Division Harrison, N. J. < CIRCLE 470 ON READER-S VICE

RCA tubes for computers ore ideally suited 
to applications as gated amplifiers, fre
quency dividers, pulse amplifiers, cathode 
followers, "on-off" switching. Illustrated 
above are medium-mu twin triodes: 5963, 
5964, 5965, 6211, 6350; pentagrid ampli
fiers 5915; power pentode: 6197; twin di
ode: 6887.

RCA FIELD OFFICES: 

744 Broad Street, Newark 2, NJ., 
HUmboldt 5-3900

Suite 1181, Merchandise Mart Plaza, 
Chicago 54, III., Whitehall 4-2900 

6355 E. Washington Boulevard, 
Los Angeles 22, Calif., RAymond 3-8361

SEND FOR NEW BOOKLET RIT-104A— 
"Receiving-Type Tubes for Industry and 
Communications." Includes descriptions 
and basic data on RCA Computer and 
other special tube types. Designers of 
computer equipment are invited to discuss 
tube requirements with their RCA Field 
Representative at the nearest RCA Field 
Office. For your copy, write RCA Commer
cial Engineering, Section K18Q1, Harrison, 
New Jersey.

Long-life reliability ...the result of selected materials, rigid quality 
controls, and exacting inspection and test procedures... makes RCA tubes 
the right choice for electron computer designs. Materials are selected and 
processed to assure low gas-evolution and to provide relative freedom from 
“cathode interface”. Quality Control extends from purity-control of manu
facturing areas, through careful selection and training of personnel, to 
100'( microscopic inspection of tube structures at more than a half
hundred check points. Sample Testing of tubes from each production run 
makes certain that no tubes are released for shipment until long-life test 
data are complete for the “lot”. Super-Sensitive tests for high resistance 
shorts, 100-hour survival-rate life tests and 5000-hour life tests on a con
tinuous sampling basis weed out potential early-hour failures and provide 
a “quality monitor” to assure long-life reliability.

euer to*

Why

Pure-tungsten heat
er provides long life 
under conditions of

"Getter" mica effec
tively shields elements 
against "getter" de
posit; reduces inter
electrode leakage.

Coated "cage" mi
cas minimize inter, 
electrode leakage.

Special alloy cathode 
material; minimizes 
"cathode interface" 
and interelectrode leak
age, increases mechani
cal strength.
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