


Canadian General Electric Co., Ltd.
New streamlined transformers, molded in 
Epon resins, have superior insulation 
and dielectric strength. Accuracy and 
over-all performance are greatly improved.
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Good-All Electric Manufacturing Co.
New Epon resin-molded 600 UE capacitors 
have superior moisture resistance. Offer 
rugged, trouble-free performance because 
Epon resin assures high dielectric strength, 
low leakage.

A specially designed ultra-violet 
lamp takes advantage of the nat­
ural fluorescence of many con­
taminants in electronic components. 
It makes it easy to spot hard-to-see 
residual solder flux and lint.
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transistors and conventional junction 
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for potting, molding, sealing, encapsulating
Switch to Epon resin-based com­
pounds for potting, molding, sealing, 
and encapsulating to upgrade the per­
formance of your electrical or elec­
tronic units . . . cut costs through 
design simplification.

Why? Because the excellent physi­
cal properties of Epon resins eliminate 
the need for conventional containers 
and housings. Size, weight, and com­

plexity of components are reduced.
To lower costs and speed up pro­

duction, manufacturers have moved 
in the direction of automation. In the 
new mixing, metering and dispensing 
equipment, even the most heavily 
filled Epon resin formulations can be 
used for high-volume, rapid-curing 
potting, encapsulating, and sealing 
operations.

Epon resins can be adapted to a 
wide variety of formulations designed 
to meet your specific needs. Write now 
for full information including a list of 
suppliers of Epon resin-based formu­
lations and manufacturers of auto­
matic mixing, metering, and dispens­
ing equipment.
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ELECTRONIC DESIGN NEWS

Design Advances in DISPLAY

Mean New Era In Air-T raffio Control

HARD ON the heels of the Federal Aviation 
Agency’s proposal for semi-automatic control 

of air-traffic (ED, Feb. 4, p 3) have come design 
details of new display equipment.

The designs show that display engineers are 
more than holding up their end of the rapidly 
advancing air-traffic technology. The advance in 
display breaks down into three stages.

First stage is improvement of existing equip­
ment. The Raytheon scan-converter cathode ray 
tube described below fits this category.

The second stage is in R & D now for the most 
part. Some of it however, like the Stromberg- 
Carlson system described below, is advanced to 
the hardware stage. The FAA’s integrated Data 
Processing Central, under development by Gen­
eral Precision Labs., characterizes this stage. 
Though it will make use of existing equipment, it 
will incorporate newly designed devices. The com­
plete system will be installed in a few years to 
provide semi-automatic control of high-volume, 
fast-flying traffic.

Stage three will be completed after the Central 
is tested at Atlantic City and installed for proving 
at New York International Airport, Idlewild, 
Queens. Improvements will be added as the Cen­
trals are installed throughout the country.

The three phases of display development can 
be described this way: (1) Present PPI systems 
using varying degrees of image persistance or 
scan conversion display; (2) Tomorrow’s system 
using direct-view or projection equipment; (3) The 
eventual system, completely automatic and pos­
sibly using electroluminescence, dark tubes, 
transparent phosphors or developments not in 
ight at this time.

(INTEC) will shortly make the "Frenchicon,” 
which the company now markets here under an 
arrangement with the French firm CFS that de­
veloped the tube; Rauland makes a tube similar 
to the “Frenchicon,” and Raytheon is now produc­
ing a new scan-conversion tube designed to do 
the same job.

The Raytheon tube, called the “Quickitron” 
by the FAA, is substantially different from the

others. A storage screen is used as the read-write 
target, RF-video separation is used to keep the 
writing and reading functions from interfering 
with each other, and a sensitivity-time-control 
circuit is included in the video amplifier stage to 
cut over-writing at the target’s center.

A typical air-traffic-control system using the 
tube would work this way:

Ordinary scanning radar picks up a target. A

Two Generations of Air-Traffic Display
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Scan conversion—designed to improve existing equip­
ment. This is Raytheon's version (above).

Direct-view display—the next step. This is Stromberg- 
Carlson’s approach (right).
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PLATES

CRT 
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DEFLECTION, 
\YOKE X

SELENIUM 

PLATE 
XEROGRAPHIC 
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SYSTEM

Scan converter in Raytheon's system takes radar in­
put, feeds it to one side of a storage screen at radio 
frequencies, reads it at video frequency from the other 
side of the screen and transmits the TV signal to multi­
ple display tubes. The system is adaptable for alpha­
numeric display and is available in 525 and 945 lines, 
both at a 30-frame-per-sec rate of scan.

Direct-view tube in Stromberg-Carlson s system pro­
vides an alphanumeric image for a lens system that 
feeds images to a xerographic processor. This unit 
consists of sensitized plates that are rotated after ex­
posure, so their information can be combined optically 
with radar images and projected to the display screen. 
Capacity: 45 frames per min.

Scan-Conversion Display

Several companies, now make double-gun scan-
onversion tubes for display applications: RCA
lakes the Graphecon; Intercontinental Electronic

LECTRONIC DESIGN • June 24, 1959



NEWS

MINIATURE, THREE-PORT

DEVICE WITH COAXIAL FITTINGS

MEASURES ONLY 7'A INCHES. How Ihe alphanumeric and radar data are com-
bmed in Stromberg-Carlson’s S-C 2000 display system.WEIGHS 9 POUNDS

H

$975.00!

CHARACTRON 
TUBE

XEROGRAPHIC 
PROCESSOR

PROJECTION 
AMP

RADAR 
INDICATOR 
TUBE

FLAT SCRf. 
rrojecte: 
D’SPLAY

An entirely new Raytheon technique has made pos­
sible the design of an extremely small low-frequency 
circulator. The three-port device has Type N coaxial 
connections and is designed for use with masers and 
parametric amplifiers at L-band.
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NEW MASER CIRCULATOR FOR L-BAND
t 
X 
c

AVAILABLE IMMEDIATELY

FOR YOUR APPLICATION

CLL2CLL1
TYPICAL SPECIFICATIONS

Frequency range 1260 ± 25 me 1400 ± 25 me

Isolation
Minimum 20 db 20 dh
Maximum 25 db 25 dh

Insertion loss 
Minimum 0.3 dh 0.3 db
Maximum 0 4 db 0.4 db

Power A verage 5 watts 5 watts

VSWR 
Minimum 1.08 1.08
Maximum 1.25 1.25

Weight (max.) 9.0 lbs. 9.0 lbs.
Max. dimension 7Vi in. 7V2 in.

RECENT RAYTHEON DEVELOPMENTS 
IN MICROWAVE FERRITE DEVICES:

The new circulator, designated CLL1, combines an 
extremely low insertion loss of 0.3 db with 25 db iso­
lation and VSWR of less than 1.1 centered at any 
frequency from 900 to 1,600 me. With a permanent
magnet, as illustrated, performance is typically 0.4 db 
and 20 db with a maximum VSWR of 1.25 over any 
50 me band. However, with a tuned magnetic field, 
the same performance is obtainable over a 100 me 
band.

To learn more about this significant development or 
other important Raytheon advances in microwave fer­
rite devices, please write stating your particular area 
of interest to the address below.

RAYTHEON MANUFACTURING COMPANY 
SPECIAL MICROWAVE DEVICES
WALTHAM 54, MASSACHUSETTS 

Raytheon;
EXCELLENCE IN ELECTRONICS

signal is sent to the double-gun converter tube, 
where radar raster-type information is converted 
to TV video. While one gun writes plots on a 
storage screen, another simultaneously reads the 
screen’s other side. The readings are transferred 
over coaxial lines or microwave links to a high­
resolution display screen. Plots appear on the dis­
play screen as a series of connected or almost 
connected blips tracing, with each sweep, the 
target’s flight path.

Direct-View Display

FAA goals for this type of equipment are:
■ The system should be non-volatile—if a power 

failure occurs not one bit of data should be lost.
■ Display should be bright enough for viewing 

in a well-lit room—60-1 OO-ft lamberts ambient 
lighting.

■ Resolution should be high—1000 lines per 
diameter.

■ One-eighth-inch-high alphanumeric charac­
ters should be readable from two feet.

Many companies are developing bright display 
systems to meet the FAA goals and to improve the 
performance of scan-conversion systems, which 
are sometimes complex and have inherent resolu­
tion limits.

Most prominent design feature of one of these 
projects, the Stromberg-Carlson S-C 2000, is a 
xerographic processor that stores information 
gathered from the face of one or more small­
screen tubes for projection onto a viewing screen. 
The S-C system uses a Charactron shaped-beam” 
tube to project alphanumeric symbols through 
etched templates mounted in the tube. 1 he 
alphanumeric symbols are superimposed opti-
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interstage filters are provided 
Type Mlp

PIONEERS IN microminiaturization OF
TOROIDS, FILTERS AND RELATED NETWORKS

FREQUENCY 
A25F »« U
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PACIFIC DIVISION
DEPT. D-21 
720 MISSION ST. 
SOUTH PASADENA, CAL. 
RYAN 1-2*41 
TELETYPE: PASACAl 757*
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rient

EASTERN DIVISION
DEPT. D-21

10 PELHAM PARKWAY 
PELHAM, N. Y. 
PELHAM 8-5000 

TELETYPE PELHAM 3633

The FA A visualizes a completely automatic 
display system for traffic control that will use 
equipment now in only the earliest research 
stages. Some of these systems might resemble 
Westinghouses electroluminescent display panel, 
which uses ferroelectric control; display is flicker 
free, and both tabular and situation display are 
possible.

Dark trace tubes are also being investigated. 
On these, data would be shown in dark trace on a 
light background.

Another possibility is display using transparent 
phosphors. Tubeface phosphor would be trans­
parent to permit the inside surface of the tube to 
absorb ambient light. The tube’s interior would 
be made as black as possible, providing contrast 
so great that the display would be visible under 
nearly all conditions. ■ ■

cl ly through a mirror-projection system on the 
ir <ges picked up from a radar-type tube.

The combined data sensitize a xerographic plate. 
The plates are successively sensitized, rotated and 
displayed. Advantages of this type of operation 
aie flicker-free display, fail-safe operation, and 
the variety of information that can be displayed 
with the radar data. Both tabular and situation 
display are possible with this equipment.

_ microid I-
TYPE MU’A MtìP

Although worlds apart in purpose, practitioners of 
the art of head shrinking and Burnell & Co. minia­
turization engineers are both expert in reducing to 
size. For example, Burnell’s new microminiature

MicroiD filters are particularly valuable in tran­
sistorized circuitry and only a step away from micro­
module use. Range of the new Type MEZ band pass 
filter is 7.35 kc to 100 kc,band width 15% at 3 dband 
+ 60% -40% at 40 db. Size is I/2"xl9/32"xl5/16", 
weight .3 oz. Types MLP and MHP cover 5 kc to 100 
kc with a standard impedance of 10K ohms. These 
are microminiature counterparts of the popular 
Burnell TCL and TCH low pass and band pass 
filters. The band pass filter results when cascading a 
TCL with TCH filter. Size is 3/4" x 1/2" x 1".

Type .Mlf microminiature interstage filters are de­
signed for a wide variety of applications. Input im­
pedance is 10K ohms, output to grid with a voltage 
gain of approximately 2:1. The 3 db band width is 
nominally 8%. Ranging from 7.5 kc to 100 kr, these

reen. 
earn io r i der some.

' hen released after being brought down to 
eai i, the creature flew off, apparently undis- 
hn ed by his “outer space” adventure.
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Housefly Goes On 
"Outer Space" Binge

The 'spacemen' recently selected to take the 
first sojourn in outer space may do well to equip 
themselves with a flyswatter. And don t look for­
ward to a picnic in outer space to get away from 
insects. Perhaps this conclusion is hasty—but here 
are the facts.

Iwo technicians were making some environ­
mental tests at the Bulova Watch Company, in 
Woodside, N. Y. They were harassed by a per­
sistent fly who managed to get past the security 
guards.

I he technicians caught the pest, placed him in 
a vacuum chamber, and raised the altitude. As 
the pump began to draw vacuum, the fly became 
restive but retained his faculties.

At 26,000 feet, his wings began to droop but 
he continued walking briskly. Even at 50,000 feet 
he was ambulant, but at this altitude, his gait 
re • mbled that of a man who, having tried a 
qu rt of bourbon, found he liked it, and decided

MicroiD 
735O~ 
mu •

Fully encapsulated, the new MlCROlD filters pro­
vide less weight, more reliability and exceed MIL 
specifications. We’ll be glad to design and manufac­
ture to your specifications in any quantity. Write for 
special filter bulletin to help solve your circuit 
problems.
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HIGH SPEED alphanumeric PRINTER with 
integrated storage and programming electronics

A POTTER EXCLUSIVE 
Stellite Type Fonts To Order
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who like a challenge, and the freedom to meet it.
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CUSTOM DESIGNS
Designs to meet MIL or 
Commercial Specs.

adaptable 
to all 

digital data sources

Sunnyside Boulevard, Plainview, N. Y. 
OVerbrook 1-3200

COMPATIBILITY
4 or 6 bit input data in par­
allel or serial-parallel form 
and in any coding system.

RELIABILITY
Solid state storage, transistor­
ized hammer drive and paper 
feed . . . troublesome contacts 
and wiper arms eliminated by 
reluctance pickup. Digital 
logic throughout.

OPERATING SPEEDS
4 BIT DATA @ 20 lines/sec.
6 BIT DATA @ 10 lines/sec. 
PAPER FEED TIME____ 15 Ms
SERIAL LOADING RATE 20 kcs

FLEXIBILITY
Self-synchronized or random (slaved) operating modes
Tailored horizontal and/or vertical formats
Modular construction permits wide variation of characteristics
Accessible input/output command functions for maximum utility

Look to Potter for a complete line of magnetic and perforated 
tape handlers, associated equipment and system combinations

POTTER INSTRUMENT COMPANY, INC

prints 
up to

48,000 
digits per minute
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Pokrovskiy's Funnel: 
A 60-Mi.-high Cosmic 
Tower Proposed in USSR

One way to reach the upper 
atmosphere to conduct space studies 
is to build an "aerostatic” tower, 
according to a Russian scientist.

Professor Pokrovskiy proposes to 
use light plastic to make a funnel 
with a 60-mile-diam base. The fun­
nel would be inflated with a gas 
lighter than air and would reach up 
60 mi to where atmospheric pres­
sure is only about a millionth as 
dense as on the ground.

The scientist believes an upper 
diameter of less than 35 feet would 
suffice and that a platform there 
could support a weight of about 200 
tons.

lonoscatter Transmitter 
in NATO Use
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Facsimile Refined for 
Use in Japan

1
Facsimile negative of Japanese news­
paper is received in Sapporo, Hokkaido, 
600 miles from home office. Japanese 
engineers had to refine the British-built 
(Muirhead & Co.) units so they could 
handle the fine lines of Japanese printed 
characters. Double-channeling is used to 
provide two sheets at a time at the 
receiving end.

Turkish terminal of new NATO radio link 
is 1600 mi from Paris end of net. The 
VHF system uses forward scatter prin­
ciples to achieve high reliability. De­
signs were worked out at the Dutch De­
fense Technical Center, The Hague.

Jupiter's Emission Secrets 
Elude Russian Scientists

Russian scientists say they have 
identified 13.5-meter waves coming 
from Jupiter, but they admit that 
the signal’s source is still a mystery.

Only two other solar-system 
bodies emit signals: the sun and the 
moon. Thermal radiation is the 
source of signals in both cases. But 
this does not apply to Jupiter, which 
gets little heat from the sun.

Temperature of Jupiter’s cloud 
layer is —110 C. Therefore thermal 
radiation is very weak.

ELECTRONIC DESIGN • June 24, 1959
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400 ma

212A

TEST CIRCUIT

The high beta of these transistors currentTYPICAL DC BETA VS. COLLECTOR CURRENT

ive

Make Philco your prime source for all tran­
sistorinformation and prices. Write Dept. ED-55°

J100

i 50

TYPICAL RISE TIME CIRCUIT

2N599

COLLECTOR CURRENT lc IN MILLIAMPERE)

\ he theory that storm phenomena 
cause the emissions is countered by 
th< observation that Jupiters emis­
sions always seem to come from the 
same spot, believed to be below the 
cloud layer.

■ 6 «»or -------

SWITCHING TIMES

• High Temperature: 100° C Max.

• High Voltage: Max. V^b to —45v

• High Frequencies: Min. fab to 12 me

Philco’s complete family of PNP germanium alloy 
junction transistors is available in both studded and 
unstudded cases (TO-31 and TO-9), permitting 
operation at power levels as high as 1 watt peak. 
They offer the designer complete flexibility, pro­
viding a choice within each form factor to meet 
circuit requirements for voltage, gain and fre­
quency. These transistors feature a unique, patented, 
cold-welded copper housing and internal construc­
tion that result in lower junction temperatures at 
normal operating power levels. (K factor as low as 
0.1° C/mw.) Their design insures improved life 
and reliability at temperatures as high as 100° C.

makes them particularly applicable to medium 
speed flip-flops, logic gates, drum writers and 
core-driver circuits. The 30v to 45v collector rating 
provides the high level logic swings required in 
many data processing equipments. The entire 
family is available in production quantities . . . 
and in quantities 1-99 from your local Philco 
Industrial Semiconductor Distributor.

Now...

.200 —400

TYPICAL DC BETA VS COLLECTOR CURRENT
------------4---------- Typ. 2N599 | -X-

GROUNDED EMITTER (VCE = —1 0*1 I

Russians Report 
Progress on Reading 
and Printing Machines

Unconfirmed reports from the 
Soviet Union describe a pair of 
machines designed to solve the prob­
lem of literature searching. The 
Russians report development of a 
machine that can read a million 
pages an hour and that can be ques­
tioned by dialing. Literature stored 
in the machine, however, must be 
coded.

Perhaps part of the same devel­
opment is a memory device that the 
Russians say can handle 4 million 
pages of conventional text an hour. 
The device, designed at the Electro­
Modeling Lab of the USSR Academy 
of Sciences, is intended for use with 
language-translation machines.

And Moscow Radio reports that 
the Vilna Electrography Research 
Institute has developed a machine 
that records printed images on 
magnetic tape, through a photo­
electric device, and then prints the 
image on ordinary paper—all in 
seconds.

Russians Also Developing 
Self-powered Telephone

1 rom the Soviet’s Physics Insti­
tute of the Academy of Sciences 
comes word of a Russian telephone 
said to be superior to all others in 
clarity and range.

A ceramic dielectric plate heated 
to 200 C and allowed to cool in a 
strong electric field is reported to 
store opposite electrical charges for 
years. Energy “frozen” this way can 
be applied to a variety of instru­
ments, according to the Russians. 
The telephone’s mouthpiece is 
sim >ly a charged ceramic disc cov- 
cre by a membrane. One such 
tek »hone has been in institute serv­
ice >r over a year. Its range is more 
thaï 1000 mi.
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A complete family of 
Medium Frequency 

Transistors

PHILCO
LANSDALE TUBE COMPANY DIVISION

LANSDALE, PENNSYLVANIA

Type Outline Mom Reading, General Perforinone. ”ON" Switch 
Performance

mw
V» 
»ohi

lc 
ma

Min.
me

Typical hfi 
Vet — — !»,!<= —TOO ma

Max 
V«

Max. 
V«

2N597 TO-9 250 45 UMJ 3 70 02 0 34

2N1123 TO-31 750' 45 400 3 70 0.2 0.34

2N598 TO-9 250 30 400 5 85 0.2 0.34

2N600 TO 31 750* 30 400 5 85 02 034

2N599 TO-9 250 30 40(> 12 105 0 2 0 34

2N601 TO-31 750’ 30 400 12 105 0.2 034
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COUNTER-CONTROLLERS
Counters which deliver output 
signals when selected numbers 
are ii-a>hpd are widely used 9 |j|| -,
•or pre ise control ol diverse 
operation > 0 itput signals mav 
be relay closures, sharp volt 
age pulses or changes in de Kg ». 
level 5400 Series instruments 
operate at speeds up to 40,000
counts per second and deliver HHBBHv 
output signals at one or two
preset totals 5800 Series con- MODEL 5830 serie 
trailers utilize miniature mag­
netic amplifiers for maximum reliability in In­
dustrial control applications Operable at speeds 
up to 5000 counts per seccnd, these units are 
obtainable with from 1 to 12 preset points.

PRESET EPUT METERS
These instruments will create direct 
digital indications of rotating speed, 
flow, pressure, temperature and similar 
physical quantities in any desired units 
»for example, rpm, gals/sec, psi, etc. 
Direct indication is made possible by a 
counting interval variable । ver a wide 
range in small increments.

Physics, quarterly, $2.25.
Section C—Engineering and Instrumentation, 

quarterly, $2.25.
Section D—Radio Propagation, six times a year,

Berkeley Division
2200 Wright Avenue, Richmond 3, California

Section B—Mathematics

EPUT® METERS
Long considered standard 
equipment for making rapid, 
precise frequency measure­
ments, Berkeley EPUT meters 
are now available with over 
twenty standard modifications 
designed tor an ever-broaden­
ing variety of applications. 
Most EPUT meters are equip­
ped to make period measure­
ments of low frequency sig­
nals.

INDUSTRIAL TOTALIZING COUNTERS
Berkeley makes rugged counters with top speeds 
from 125 cps to 10,000 cps and capacities up to 
one billion counts. Model 5805 utilizes miniature 
magnetic amplifiers for long-term trouble-free 
operation.

GATING COUNTERS
The counting interval of these 
Instruments can be accurately 
controlled by a broad variety 
of input signals. Widely useful 
as a systems building block, 
several of these units will per­
form as EPUT meters or time 
interval meters when operated 
in conjunction with an Inde­
pendent source of time sig­
nals.

Besides research reports, the revised journal will 
present reviews by recognized authorities and in­
formation on subjects closely related to the Bu­
reau’s basic mission. Much of the material that the 
Bureau has been publishing in nonperiodical form 
will be carried in the Journal.

Two of the Bureau s nonperiodical series­
Circulars and “Building Materials and Struc­

tures Reports”—are being discontinued. Two new 
series are being started: “Monographs” and “Tech 
nical Notes.”

U.S. to Split Research Journal
The National Bureau of Standards will publish 

its Journal of Research in four sections after July 1 
to meet the specialized needs of scientists, engi­
neers and mathematicians. At the same time edi­
torial scope of the publication is being broadened.

The Journal’s content now is as broad as tl e 
Bureau’s scientific program, embracing most >f 
the physical sciences and branches of enginetr- 
ing. The new’ Journal is being divided as follows, 
with subscriptions available from the Government 
Printing Office:

Section A—Physics and Chemistry, issued six 
times a year, annual subscription $4.

10MC,MODEL 7370

UNIVERSAL EPUT AND TIMERS
Combining the functions of ar. 
EPUT meter and time interval 
meter in a compact economical HE < 
package, these instruments 
are widely preferred as gen- I I I I 
eral purpose laboratory equip- S 8 I 
ment for precise frequency 
and time measurement, Uni- , 
versai instruments feature as Hw 
many as ten distinct operating 
functions. •

FCC Spectrum Hearings 
to Affect Electronic Designers

I'he allocation of spectrum space between 25 
and 890 me is under re-examination in Washing­
ton, and the findings will have an impact on de­
signers throughout the electronics industry.

Months of testimony before the Federal Com­
munications Commission will involve:

■ Television—TV is now the largest area of 
spectrum and the most complex. Involved is uhf 
TV: 470-890 me. The FCC has long tried, without 
success, to make uhf economically feasible on a 
broad scale. It is now considering other means 
of expansion beyond the 12 vhf channels.

■ Industrial competition for uhf—AT&T has 
asked the FCC to establish a mobile telephone 
service using 765-840 me—the heart of uhf TV. 
Mobile equipment manufacturers contend AT&T 
wants to monopolize the mobile service; they are 
urging the FCC to let AT&T experiment for five 
years but not to authorize service on a regular 
basis. The broadcasting industry, on the other 
hand, argues that uhf space must be retained

TIME INTERVAL METERS
The full line offers meters of A . 
four degrees of precision rang- BBflHBI 
ing from a tenth of a milli­
second tu a tenth ol a micro- IJL1 
second verit-lp 7000 Senos 
m>trument> feature sei» < * ible Iff ■ :<
sensitivity for noise discnmi- 
njt m, trigger level jdju 1 b<e 
over a wide range, slope selec- I * If 
tion and very high input im- HHHHb 
pedance. * •

5220 PORTABLE,tOOpSEC UNITS

/ a division of Beckman Instruments, Inc.
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DUAL
DIELECTRIC

Electronic letter sorting is now receiving a trial in the 
Un ted Kingdom. The operator of this Thrissell Engi­
neering Co. device has no problem competing with the 
n1 chine; it adjusts to his speed. Letters are fed by key- 
bc .rd operation to a waiting compartment, where they 
er remembered electronically. If the operator thinks 
he has misread the address, he can cancel the keying 
b> pressing a button. As he moves on to the next letter, 
th machine moves the previous one to banks of other 

¡ories for ultimate sorting. A skilled operator can 
ha Jie 70 letters a minute.

gives new BLACK BEAUTY" series of small, low-cost capacitors 
outstanding performance characteristics

• withstand 105C operation with no voltage derating 
♦ moderate capacitance change with temperature 

• excellent retrace under temperature cycling 
• superior long-term capacitance stability 

• very high insulation resistance

El CTRONIC DESIGN • June 24, 1959

For complete specifications on DIFILM Black Beauty Capacitors, 
write for Bulletin 2025 to Technical Literature Section, Sprague 
Electric Company, 347 Marshall Street, Sorth Adams, Massachusetts,

INTERFERENCE FILTERS • PULSE NETWORKS

NEW!... DIFILM Type 162P 
slotted-base multi-purpose 
molded case capacitors for 
auto radios and other severe 
vibration applications. Slot 
prevents collection of moisture 
around leads when capacitor 
is end-mounted against chassis.

• New DIFILM Black. Beauty Capacitors represent 
a basic advance in paper tubular capacitor design. 
DIFILM Capacitors combine the proven long life of 
paper capacitors with the effective moisture protection 
of plastic capacitors ... by using a dual dielectric of 
both cellulose and polyester film that's superior to all 
others for small, yet low cost, capacitors.
• Just check the characteristics listed above. This 
overall performance is fully protected by HCX®, an

CAPACITORS • RESISTORS ♦ MAGNETIC COMPONENTS • TRANSISTORS

NEW!... DIFILM Type 160P 
fully-molded case and Type 
161P pre-molded case capac­
itors in 5/16* to I * diameters 
for general commercial and 
entertainment electronics.

HIGH TEMPERATURE MAGNET WIRE • CERAMIC-BASE PRINTED NETWORKS • PACKAGED COMPONENT ASSEMBLIES

CIRCLE 9 ON READER-SERVICE CARD

i ¡til a better spectrum location is found for TV.
■ Control of the spectrum—The FCC has 

j . isdiction over only part of the 25-890 mc band. 
( rher government agencies, primarily the mili­
tary, control a large portion, much of it for air­
craft communications, navigation, etc. The FCC 
is negotiating with these services to find out if 
they will swap some of their vhf spectrum for 
3 Vs uhf. This would give TV a more contiguous 
band. The shift in military equipment would cost 
billions. .

■ Congress, and its reactions—The Senate 
Commerce Committee has criticized the FCC for 
not expanding TV and providing more competing 
stations. The House Commerce Committee has 
voiced concern over the split management of the 
spectrum by the FCC and other services.

• The Electronic Industries Assn.-The EIA 
membership is responsible for most of the nation’s 
electronics production. EIA is opposed to giving 
AT&T too large a foothold in the mobile field. It 
points to the following expected growth in mobile 
transmitter usage, and it wants its share: 695,000 
transmitters in 1958; to 1,390,000 in 1963; to 
2,6.50,000 in 1968; to 5,000,000 in 1978. EIA wants 
an additional 41 mc in the 25-890 me region to 
take care of this growth.

It will be many months before the commission 
finally determines what rearrangements are in 
order.

exclusive Sprague hydrocarbon material which im­
pregnates the windings, filling all voids and pinholes 
before it polymerizes. The result is a solid rock-hard 
capacitor section, further protected by an outer mold­
ing of humidity-resistant phenolic. These capacitors are 
designed for operating temperatures ranging up to 105°C 
(221°F) at high humidity levels,,. without voltage 
derating!

SPRRGUE
THE MARK OF RELIABILITY



(hp) representatives...

Ubiquitous to the Nth

Girl’s voice calls out measurements made by this 
voltmeter. Unit has a 14 word vocabulary.

NEWS
Meter Reads Out in
Feminine Voice

A new voltage meter tells the operator its find­
ings in a clear, feminine voice. The device is the
talking Vocameter, developed by the Cubic Corp,
of San Diego.

For readings by sight, there is also an edge- 
lighted digital readout.

The voice reports are called especially useful 
to technicians working on high-voltage measure­
ment. Their eyes can remain on the work area as 
the voice announces: “Plus-nine-nine-eight-point- 
three-volts.” Measurements can be relayed through 
earphones, a loudspeaker or a sound system.

There are 14 channels of voice storage in the 
Vocameter. Each can store about a half second 
of wordage. The exact wordage is up to the user. 
Normally 11 tape-storage channels are used for the 
digits 0 through 9 and the decimal point. Three 
other channels contain such words as “plus,” 
“minus,” “volts,” “ohms,” etc.

The meter gives new vocal readings automati­
cally with each change in instrument reading. 
Information can be recorded in a voice of the 
user’s choice, in any language or with any data 
for special applications.

MIT Expanding Its Soviet Data

Soviet scientific literature will soon be offered 
on a greatly increased scale by the Massachu­
setts Institute of Technology. The institute has 
started an extensive exchange system with Russian 
libraries and will also become the New England 
depository for translations by the Office of Tech­
nical Services, U.S. Dept, of Commerce. OTS 
will send MIT about 10,000 Russian scientific 
articles and 50,000 abstracts a year for physics, 
biology and chemistry.

10

The extreme prevalence of field representatives 
is a helpful thing. This means that engineering 
help, new instruments or repairs can be yours 
wherever, whenever — and in an unreasonably 
short time.

Almost 200 field representatives are in action 
daily around the world — over 150 of them in 
America. They’re factory trained men, regularly 
re-equipped with latest data on new instrumenta­
tion and new measuring techniques.

Their basic dedication is to help solve your I 
engineering problems, and then keep your instru- I 
mentation cooking.

Should an instrument malfunction (rare) | 
your $) rep provides factory-level field service and 
parts—fast! ■

The list alongside includes your $) rep. Call him 
for engineering help, new instruments, repairs or |H| 
parts. And please don’t be bashful. It’s his job.

ELECTRONIC DESIGN • June 24, 1959 1 ELH



(Field service and parts stations shown in blue)
EASTERN SEABOARD
Asbury Park, N. J., I. E. Robinson Com­
pany, 905 Main St., KE 1-3150. Baltimore 
15, Md., Horman Associates, Inc., 3006 
West Cold Springs Lane, M0 4-8345. 
Boston Area, Burlington, Mass., Yewell 
Associates, Inc., Middlesex Turnpike, BR 
2-9000. Bridgeport 8, Conn., Yewell As­
sociates, Inc., 1101 East Main St, F0 
6-3456. Camp Hill, Pa., I. E. Robinson 
Company, 2120 Market St., RE 7-6791. 
Englewood, N. J., R. M. C. Associates, 
391 Grant Ave., L0 7-3933. New York 21, 
N. Y., R. M. C. Associates, 236 East 75th 
St, TR 9-2023. Philadelphia Area, Upper 
Darby, Pa., I. E. Robinson Company, 7404 
West Chester Pike, SH 8-1294. Pittsburgh 
27, Pa., S. Sterling Company, 4024 Clair­
ton Blvd., TU 4-5515. Poughkeepsie, N. Y., 
Yewell Associates, Inc., 806 Main St., GR 
1-3456. Rochester 10, N. Y., Edward A. 
Ossmann & Associates, 830 Linden Ave., 
LU 6-4940. Syracuse 1, N. Y„ Edward A. 
Ossmann & Associates, 2363 James St., 
HE 7-8446. Vestal, N. Y., Edward A. Oss­
mann & Associates, P. 0. Box 392, EN 
5-0296. Washington, n. C. Area, Rock­
ville, Md., Horman Associates, Inc., 941 
Rollins Ave., HA 7-7560.
SOUTHEASTERN STATES
Atlanta 5, Ga., Bivins & Caldwell, Inc., 
3133 Maple Drive, N.E., CE 3-7522. fort 
Myers, Fla., Lynch-Stiles, Inc., 35 W. 
North Shore Ave., WY 5-2151. High Point, 
N C., Bivins & Caldwell, Inc., 1923 North 
Main St, Tel. 2-6873. Huntsville, Ala., 
Bivins & Caldwell, Inc., JE 2-5733 (Direct 
line to Atlanta).
CENTRAL, SOUTH CENTRAL STATES 
Chicago 45, III., Crossley Associates, Inc., 
2711 West Howard St., SH 3-8500. Cleve­
land 24, 0., S. Sterling Company, 5827 
Mayfield Rd., HI 2-8080. Dayton 19, 0., 
Crossley Associates, Inc., 2801 Far Hills 
Ave., AX 9-3594. Detroit 35, Mich., S.

Part of -hp- representative field repair station

Sterling Company, 15310 West McNichols 
Rd., BR 3-2900. Indianapolis 20, Ind., 
Crossley Associates, Inc., 5420 North 
College Ave., CL 1-9255. Kansas City 30, 
Mo., Harris-Hanson Company, 7916 Paseo 
Blvd., HI 4-9494. St. Louis 17, Mo., 
Harris-Hanson Company, 2814 South 
Brentwood Blvd., Ml 7-4350. St. Paul 14, 
Minn., Crossley Associates, Inc., 842 Ray­
mond Ave., Ml 6-7881. Dallas 9, Tex., Earl 
Lipscomb Associates, P. 0. Box 7084, FL 
7-1881 and ED 2-6667. Houston 5, Tex., 
Earl Lipscomb Associates, P. 0. Box 6646, 
M0 7-4207.
WESTERN STATES
Albuquerque, N M., Neely Enterprises, 
107 Washington St., S.L, AL 5-5586. 
Denver 10, Colo., Lahana & Company, 
1886 South Broadway, PE 3-3791. Las 
Cruces, N. M., Neely Enterprises, 126 
South Water St., JA 6-2486. Los Angeles, 
Calif., Neely Enterprises, 3939 Lanker- 
shim Blvd., North Hollywood, ST 7-0721. 
Phoenix, Ariz., Neely Enterprises, 641 
East Missouri, CR 4-5431. Portland 9, 
Ore., ARVA, 1238 Northwest Glisan, CA 
2-7337. Sacramento 14, Calif., Neely 
Enterprises, 1317 15th St., Gl 2-8901. 
Salt Lake City, Utah, Lahana & Co., ZE 
123 (Direct line to Denver). San Diego 6, 
Calif., Neely Enterprises, 1055 Shafter 
St., AC 3-8106. San Francisco Area, San 
Carlos, Calif., Neely Enterprises, 501 
Laurel St., LY 1-2626. Seattle 9, Wash., 
ARVA, 1320 Prospect St., MA 2-0177. 
Tucson, Ariz., Neely Enterprises, 232 
South Tucson Blvd., MA 3-2564.
CANADA
Toronto 10, Ont., Atlas Instrument Cor­
poration, Ltd., 50 Wingold Ave., RU 1- 
6174. Vancouver 2, B C., Atlas Instru­
ment Corporation, Ltd., 106-525 Seymour 
St., MU 3-5848. Winnipeg, Mani., Atlas 
Instrument Corporation, Ltd., 72 Princess 
St., WH 3-8707.

OVERSEAS
Belgium, International Electronic Com* 
pany, “INELCO S.A.”, 20-24, rue de 
I’Hopital, Brussels, Tel.: 11-22-20 (5 
Lines). Denmark, Tage Olsen A/S, Cen* 
trumgarden, Room 133, 6D, Vesterbro- 
gade, Copenhagen V., Tel.: Palae 1369 
and 1343. Finland, INTO 0/Y, 11 Meritul* 
linkatu, Helsinki, Tel.: 62 14 25 and 35 
125. France, Radio Equipments, 65, rue 
de Richelieu, Paris 2éme, Tel.: RICelieu 
49-88. Germany, Hewlett-Packard S.A. 
Verkaufsbüro, Frankfurt am Main, Holz­
hausenstrasse 69, Telefon 55 47 27. 
Greece, K. Karayannis, Karitsi Square, 
Athens, Tel.: 23-213 (9 Lines). Israel, 
Electronic & Engineering Ltd., 6 Feier- 
berg Street, Tel-Aviv, Phone 4288. Italy, 
Dott. Ing. Mario Vianello, Via L. Aneili 
13, Milano, Telef. 553-081. Netherlands, 
C. N. Rood N.V., 11-13 Cort Van Der 
Lindenstraat, Rijswijk (Z.H.), Tel.: The 
Hague-98-51-53 (6 Lines). Norway, Mor- 
genstierne & Co., Colletts Gate 10, Oslo, 
Tel.: 60 17 90. Portugal, Senatejo Indus­
trial, Lda., Rua do Alecrim, 46-S/Loja, 
Lisbon, Tel.: 3 44 46—Expediente and 
36 86 43—Gerencia. Spain, ATAI0, In­
genieros, A. Aguilera, No. 8, Madrid, Tel.: 
23 27 42 and 57 84 51. Sweden, Erik 
Ferner, Björnsonsgatan 197, Bromma, 
Tel.: 87 01 40. Switzerland, Max Paul 
Frey, Hangweg 27, Köniz-Bern, Tel.: (031) 
63, 36 44. United Kingdom, Livingston 
Laboratories, Retcar Street, London, N. 
19, England, Tel.: Archway 6251. Yugo­
slavia, Belram Electronics, 43 Ch. de 
Charleroi, Brussels, Belgium, Tel.: 38. 
12.40. Australia, Geo. H. Sample & Son 
Pty. Ltd., 17-19 Anthony Street, Mel­
bourne, C. 1, Tel.: FJ4138 (3 lines), 280 
Castlereagh Street, Sydney, Tel.: MA 
6281 (3 Lines). Taiwan (Formosa), Far- 
Eastern Company, No. 6 Nanyang Street, 
Taipei, Taiwan Tel.: 27876 and 31868. 
India, The Scientific Instrument Com­
pany, Ld., 6, Tej Bahadur Sapru Road, 
Allahabad 1; 240, Dr. Dadabhai Naoroji 
Road, Bombay 1; 11, Esplanade Last, 
Calcutta 1; B-7, Ajmeri Gate Extn., New 
Delhi 1; 30 Mount Road, Madras 2. Japan, 
Seki & Company, Ltd., Daini Taihei Build­
ing, No. 1 Kanda Higashi-Fukudacho, 
Chiyoda-Ku, Tokyo, Tokyo (866) 3136-8. 
New Zealand, Geo. H. Sample & Son (N.Z.) 
Ltd., 431 Mount Albert Road, Mount 
Roskill S 1, Auckland, Tel.: 89-439. Union 
of South Africa, F. H. Flanter & Co. (Pty.), 
Ltd., Rosella House, Buitencingle Street, 
Cape Town, Tel.: 3-3817. Argentina, Mau­
ricio A. Suarez, Telecomunicaciones, 
Carlos Calvo 224, Buenos Aires, Tel.: 30- 
6312-34-9087.

HEWLETT-PACKARD COMPANY
5499K Page Mill Road • Palo Alto, California, U.S.A. • Cable "HEWPACK" • DAvenport

Hewlett-Packard S.A., Rue du Vieux Billard No. 1, Geneva, Switzerland
549»

world leader in electronic test instruments

First Tactical Airborne Plotter 
For ASW is All-Transistorized

Performance previously available only aboard 
ship or in fixed stations is provided by a plotting 
system for anti-submarine warfare now under­
going Navy flight tests.

With the system, a plane can track a submarine 
through information relayed by radar, sonobuoys, 
countermeasures and other detection equipment. 
This equipment feeds analog data to an operator 
who evaluates and relays it to the plane’s plotter.

The plotter, which continuously plots the air­
craft’s ground track, calculates the sub’s position 
in relation to the plane’s. The relationship is indi­
cated by a succession of lights on a screen in the 
cockpit. The plotter can also show location of a 
third station.

The pilot “flies” the plotter—he tries to bring 
two arrows together. He does not have to evaluate 
data, though he can easily read the sub’s speed 
and direction of travel from the fixes on his screen. 
The plotter is miniaturized and completely tran­
sistorized.

Range of the tactical system is up to 200 miles. 
It is used with a navigating unit. Both devices 
are made by the Loral Electronics Corp., Bronx, 
N.Y. The company is now producing a computer 
for 1960 delivery that will replace the human 
evaluators and make the system fully automatic.

Plotter for anti-submarine warfare calculates path 
of plane and path of sub. Arrow of light, which can 
be seen at center of disc, traces plane's path. When 
data is picked up from sub, the arrow jumps to show 
location of sub in relation to plane. Included in controls 
is adjustment that keeps arrow from going off-screen.

11
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device 
development 

project leader

If you are a man capable of heading a team of 
device physicists in the development of new and 
advanced transistors, diodes and other semi­
conductor devices, the Semiconductor Division of 
Hughes Products (Hughes Aircraft Company) can 
offer you an exceptional position. You should have 
a Ph.D. in Physics and several years experience in 
research and development. A substantial back­
ground in the theory of device design is essential. 
The ultra-modern facilities of the Semiconductor 
Division in Newport Beach, Southern California, 
were just recently completed. This fully integrated 
division is responsible for semiconductor research, 
development, manufacturing, marketing and sales 
If you meet the requirements for the position of 
Device Development Project Leader, or if you’re 
an engineer or physicist with semiconductor 
experience, please contact:

Mr. C. L M. Blocher
Scientific Staff Representative 
Hughes Semiconductor Division 
500 Superior Avenue
Newport Beach 1, California

I !
HUGHES PRODUCTS

HUGHES AIRCRAFT COMPANY

■MB

THE HOUSE 0

> Ji
% L

The Semiconductor Division of Hughes Products 

has one goal: to give you the best performing 
semiconductors—both today and tomorrow. 
Here’s how we are doing this:

1. Start with a better manufacturing facility— 
The new Hughes multi-million dollar semicon­
ductor plant has 300,000 square feet of space. 
Hughes has installed over $3 million worth of 
mechanized manufacturing equipment which 
will provide you with more uniform semicon­
ductors ... at a lower cost.

A

2. Encourage advanced thinking—A few of the 
projects now in progress: fundamental and 
device physics chemistry, new semiconductor

materials, basic research into electronic solids, 
new methods of crystal preparation, new tech­
niques for fabricating advanced solid state 
devices.

3. Have a passion for reliability—Hughes is rec­
ognized for the ability to translate the latest 
advances into components which meet your 
strictest reliability needs. This reliability is the 
product of an integrated effort beginning in 
earliest development through final inspection.

These factors enable Hughes to bring you a num­
ber of products which make a significant im­
provement in the state of the art. To date these 
include: a completelineof silicon and germanium

diod 
and
tran 

È tors 
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Two rigid, fiber glassed sections hold about the 
same number of wires as conventional harness.

ELEC RONIC DESIGN June 24, 1959

MICON DUCTORS Hughes new Semiconductor Facility at Newport Beach, California

NEWS
Wiring Encased in Fiber Glass

Chance Vought is completely encasing dense 
aircraft wiring in rigid resin-impregnated fiber 
glass. Such bundles, with extra wires included and 
with ready-to-fit spare sections available, can be 
molded to follow structural contours of the air­
craft. “Breakout” wiring leaving the main bundle 
is encased in a flexible plastic tubing.

According to the company, encased wires carry 
higher voltages at higher temperatures and over­
loads. The system is applicable to computers and 
other high-density equipment.

Two rigid, fiber-glass sections hold about the 
same number of wires as a conventional harness. 
Breakout wiring is encased in flexible tubing. 
Junction boxes ease replacement.

“Breakout” wiring is encased in flexible tubing. 
Junction boxes ease replacement.

diodes, including the new parametric amplifier 
and zener diodes ; germanium and silicon alloy 
transistors and double diffused silicon transis­
tors ; low and medium power rectifiers ; and sili­
con capacitors.

In addition, the Semiconductor Division is active 
in related fields... thermal relays and cast sili­
con domes. Many other startling devices are 
now in advanced state of development at the 
Sen- ¡conductor Laboratory.

You can obtain information concerning any of the 
Hughes semiconductors from the Hughes field offices 
in Boston (phone WO 2-4824), Newark (phone MA 
3-3520), San Francisco (phone DA 6-7780), Syracuse 
(phone GR J-0163), Philadelphia (phone MO 
4-8365), Chicago (phone NA 2-0283), and Los 
Angelos (phone OR 8-6125). Or write Hughes Prod­
ucts, Marketing Dept., Semiconductor Division, New­
port Beach, Calif. In addition to Hughes sales offices, 
distributors are located in all major cities. For export 
write: Hughes Internationa!,. Culyer City, Calif.

r--------------------------------------------------------------------------------------------------------------------------------------------------------------------

Creating 8 new world with ELECTRONICS
• HUGHES PRODUCTS >

5EM INDUCTOR DEVICES . STORAGE AND MICROWAVE TUBES ■ CRYSTAL FILTERS • OSCILLOSCOPES • RELAYS . SWITCHES • INDUSTRIAL CONTROL SYSTEMS
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Fluoride Insulation Stands High Temperatures
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react 
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HIGH 
VOLTAGE 

up to 2000 PIV

LEFT: STUD 7/lt—11/16

CENTER: AXIAL LEAD TOP HAT

RIGHT: STUD INSULATED

FORWARD 
CURRENT 

up to 20 Amps.

DOUBLE DIFFUSED SILICO/RECTIFIERS

EXTREMELY 
LOW LEAKAGE 

i mA

LOW 
FORWARD DROP 

1,5 Volts. DC

Last Year Saw Drop 
in Component Shipments

Estimated Shipments of Selected Electronic Components 
(Millions of dollars)

Bell Labs scientists in­
spect a strip of fluoride- 
coated aluminum. The 
coating was applied in 
a few minutes by expos­
ing the aluminum to an 
oxidizing carrier of flu­
orine at a temperature 
below 600 C. Aluminum 
fluoride films show re­
sistances of about 7 x 
108 ohms at tempera­
tures as high as 500 C, 
and do not break down 
at 450 v.
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Latest Department of Commerce figures (from 
the Electronics Division. Business and Defense 
Services Administration) show the following totals 
for the years from 1952 through last year.

w Now... an extensive line of 
high performance, hermetically seeded, 

silicon power rectifiers UP TO 35 AMPS.
JEDEC types exceeding MIL specifications.

NEW NEW

WRITE FOR FULL DETAILS

YOnkers 8-1221 TWX-Yonkers, NY-1369

AVAILABLE UP TO 10 AMPS 
PER UNIT AND UP TO 2000 
VOLTS PIV.

INSULATED STUD silicon recti­
fiers offering these quality 
features ...

SINGLE unit VERY HIGH 
VOLTAGE silicon rectifiers ex­
hibiting these desirable char­
acteristics ...

Simplify mounting
Save assembly parts & costs 
Obtain efficient heat transfer 
Give greater design flexibility

COLUMBUS ELECTRONICS CORP
1010 SAW MILL RIVER RD., YONKERS. N. Y.

1 Includes intra-plant and inter-plant transfers.
2 Includes both fixed and variable air capacitors.
3 Includes thermal, meter movement and motor driven relays.
4 Includes attenuators, voltmeter multipliers, varistors and thermistors.
5 Includes power rectifiers, diode type; light sensitive devices; and 

Excludes selenium and copper oxide rectifier stacks.
p—Preliminary

1952 1953 1954 1955 1956 ; 1957 1958
Capacitors' 200 220 198 218 212 216 192p
Relays for electronic 

applications3 74 89 85 109 140 157 138p
Resistors for radio, TV, 

and other industrial 
and military elec­
tronic applications4 Ì 23 139 130 148 171 192 177p

Semiconductor devices 19 26 26 40 90 151 21 Op
Transistors 2 5 9 13 40 68 112p
Crystal diodes5 17 21 17 27 50 83 98p

Transformers and re­
actors (for elec­
tronic applications) 160 Ì80 148 138 137 137 122p
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2.000 VOLT

DOUBLE DIFFUSED

con i COLUMBUS ELECTRONICS CORPORATION, 1010 SAW MILL RIVER ROAD, YONKERS, N.Y.-YO. 8-1221 — TWX-YONKERS, N.Y.1369
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J Reactance-Amplifier 
Receiver for Moon Research 
Has 1 db Signal-to-Noise

Low noise in a new reactance-amplifier re- 
I ceiver delivered to the Army will improve moon 
I radar research.

The receiver is the AIL Type 7329, built by 
Airborne Instruments Lab of Mineola, N.Y. It 

1 will be used in the Signal Corps’ Diana Project, 
I which is measuring the ion density path to the 
I moon.

Transmissions to the moon on 151 me have 
I already been made by the Army. With the new 
I receiver, experiments will be conducted on 
I 413 me. This will permit cross-checking of esti- 
I mates made thus far.

With the reactance-amplifier operated in the 
I two-port, difference-frequency mode, receiver 
* noise of less than 1 db is obtained with commer- 
I cially available reactance diodes, Airborne reports. 
I The unit operates in either the sum-frequency 
I mode or the two-port difference and has been used 
I to receive signals from below 100 me up to 1000 
I me.
R In the sum-frequency mode, bandwidths of 
I 30 me, and over-all receiver noise of about 2 db, 
I are obtained at 400 me. In the tw o-port difference 
I frequency mode, bandwidths of 5 me and noise 
I of 1 db are said to be typical at 400 me.

The Signal Corps reports these key advantages 
I of the low-noise receiver:

■ Increased radar range, in effect.
■ Performance equivalent to that obtained 

I with a larger antenna.
■ Greatest improvement of the over-all system 

I at thi' lowest cost.

SILICON RECTIFIERS

nroduction

uantities

SPECIFICATIONS AND RATINGS

Hermetically 
Sealed, 
Available in 
Axial Lead Top Hat, 
7/16" Stud and 
Insulated StudSaturable Reactor as Ballast 

I Dims Fluorescent Lamps

A system for dimming fluorescent lights has 
I Been developed that reportedly overcomes previ- 
! ous obstacles of flicker and expensive operation.

The technique consists of a series saturable 
I reactor used as a dimming ballast. The manufac- 
I turer, Day-Ray Products, Inc., of South Pasadena, 
I Calif., reports that the control of large lighting 
I installations is possible, because control power 
I can be much less than lamp power.

The system is made to start the lamp at any 
lighting level. In an aircraft installation, it oper­
ates a 170-ma lamp over a range of 0.35 ma to 
200 ma on 400-cycle power. The low-current level
is d cribed as a compromise of cost, weight and 

| Jimi ing ratio in excess of 700 to 1.
b allations are being made on two new jet

THESE HIGH VOLTAGE RECTIFIERS ARE PART OF AN EXTENSIVE LINE OF DOUBLE DIFFUSED SILICON PPWER RECTIFIERS

MCN.
PEAR 

INVERSE 
VOLTAGE

MU. RMS 
VOLTARE

MAX. OX. 
CURRENT 
AT 25°C 

CASE TEMP.

MAI. 1 
CYCLE 
SURGE 

CURRENT

FORWARD 
CROP 

AT 2S°C

MAI. LEAKACt 
AT 2S°C » 
RATER PIV

PAMHMMMIMA LRinFVWW 
MURATE* 

«I» 
JBKM.VOLTS VSLTS AMPS AMPS VRLTS MICRO AMP

TOR HAT AXIAL LEAD 
«N2357 14M

1N235I 1500
M0

1050
.4 
.4

IS 
15

2
2

1
1

—

insso 1M0 1120 .4 IS 2 1
1N23M IMO 1260 .4 IS 2 1
1N2361 2000 1400 .4 IS 2 1 1 ■ 1 1

STUD 1/tF 
1112342 1400 »10 1 1S 2 1 1N2363
1H2344 15M 1050 1 IS 2 1 1M236S
1M2364 1600 1120 1 ts 2 1 1M23A7
1M2364 1800 12M 1 IS 2 1 1N2360
1K2370 2000 14H 1 IS 2 1 1N2371
1N2362A 1400 ♦00 5 20 2 1 1112 363 A
1N2364A 1500 1050 5 20 2 1 1N2365A
1N23MA 1600 1120 5 20 2 1 1N2367A
1N23MA 1000 1260 5 20 2 1 1N236M
1N2370A 2000 1400 5 20 2 1 1N2371A
1N2362B «4M ♦10 10 2S 2 1 1N2363I
1N2364B 1500 1050 10 25 2 1 1N236SB
1N2366B 1600 1120 10 25 2 1 1N2367I
1 M21611 1M0 I2M to 2S 2 1 1021691
1M237OB 2000 I4M 10 25 2 1 1M2371B

I tian orts and some new militarv aircraft, the
ii)’ reported.
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Captive Quick-Opening Fasteners WASHINGTON
REPORTI

Ephraim Kahn

FOR COUNTERSUNK

MOVING PRESET

l’A S T E MTU K, 8

© 1959
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ARROWHEAD DOOR LATCH
Requires only one hole to install. Operates 
on quarter turn. Holds under spring tension. 
Arrow shows pawl position; no pawl stops 
required. Uses minimum inside space.

ELECTRONIC DESIGN • June 24, 195
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FOR OVAL HEAD

Southco standards provide many benefits at low cost for 
access through doors, covers, panels and into drawers

«ran

LION % TURN FASTENERS
Quick, positive locking, by fractional turn. 
Tight seal formed by compression of leaf 
spring. Alignment and stack height not crit­
ical. Approved for aircraft use. Rugged. 
Extra strength provided by swaged nose. 
Vibration resistant.

RETRACTABLE SCREW FASTENERS
Stand-off thumb screws from stock to elim­
inate costly, special fasteners. Installed 
quickly without special tools. Accommodate 
misalignment. Complete range of standard 
sizes.

ADJUSTABLE PAWL FASTENERS
Pre-assembled, quickly installed. Accommo­
date variations in frame thickness up to 
inch. One-quarter turn closes, additional 
turns increase grip pressure. Attractive ap­
pearance, long life. Moving or pre-set pawl. 
Miniature, intermediate and large sizes.

ADJUSTABLE PAWL FASTENER
Has twin-knob control. One knob controls 
pawl, pointer shows pawl position. Other 
knob controls amount of pressure to seal 
closure with uniform pre-set compression. 
Easily installed.

ADJUSTABLE PAWL FASTENER
Compact and rugged. Eliminates rivets or 
bolts to save installation time. Three types 
cover grip range up to %*. Supplied either 
with integral metal and plastic knob, plastic 
knob or for your knob.

Free Fastener
Handbook

Send for your complete 
Southco Fastener Hand­
book, just printed. Write 
to Southco Division, South 
Chester Corporation, 235
Industrial Highway, Lester, Pa.

nnnnni 
UUUUU’J

Better Component Design 
Needs Pushing

Need for encouragement of design engineering 
at the most basic level of electronics—the compo­
nent—is starting to gain more and more attention 
from the Pentagon. Sparked by industry thinking 
on the point, a growing body of opinion is tending 
toward the view that a special group should be 
set up in the Defense Department to make at 
least a preliminary survey of the components 
problem.

The problem seems to be that basic compo­
nents—the least glamorous part of a glamorous 
industry—are not being developed as rapidly as 
are some more esoteric devices. Yet, officials point 
out, it is the component that determines whether 
a weapons system will or will not function. To be 
sure, this is true of non-electronic components, too.

And there are those who think that the Defense 
Department might be wise to spend close to $1 
billion a year on research, development, testing 
and evaluation of components for aircraft, missiles, 
and space vehicles. At present, it is impossible 
to tell how much is being spent for research and 
development work on electronic and mechanical 
components. It seems clear that it is less than $1 
billion. But some funds that are nominally in other 
accounts are probably being “bootlegged” into 
R&D.

Object is to overcome the obsolescence that is 
overtaking many items long regarded as tried 
and-true building blocks for weapons systems. A 
the systems become more complex and as per 
formance requirements rise, it is becoming more 
and more apparent that there are too many weal 
links when off-the-shelf items are put to work in 
a brand new weapons system.

Components Research: A Special Function?

Financing of components research is going tc 
present a big problem if the Defense Department 
decides to go in for it as a special function. Look­
ing at the nature of many firms that make compo­
nents for weapons systems, defense officials are 
struck by the relatively low capitalization of the 
average company. Demands on their limite 
capital are such that little can be devoted to long 
term independently financed research and devel 
opment. The money in hand is needed to kee
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the business going from day to day. Even large 
coi ipanies, it is said, can’t spare a lot of cash for 
research and development of components. After 
all. it takes a lot of money for a prime contractor 
on a weapons system merely to do what he has 
undertaken.

If this analysis is correct, it appears as though 
the logical source of funds for extensive research 
and development in components is either the De­
fense Department or one of the Armed Services. 
And even these appropriation-bound agencies 
are handicapped.

Conviction is growing, however, that steps 
should be taken to solve the problems that are 
sure to come up in the components field, particu­
larly in non-electronic areas where the art has not, 
in most cases, been advancing too rapidly. Object 
is to strike a balance wherein systems manufac­
turers do not have to make compromises and com­
ponents makers no longer have to sacrifice any 
quality to the price and timing requirements of 
their customers—the weapons system prime con­
tractors.

Even in the components business, however, the 
ubiquitous question of patents has arisen. Some 
industry people are known to feel that the protec­
tion offered to their patentable devices by the 
Armed Services Procurement Regulation is in­
sufficient.

DOD to Give Weapons Proposals 
the Hard Eye

Defense Department plans to get even tougher 
in selecting weapons development projects that 
merit its support. The Director of Defense Re- 

I search and Engineering, Dr. Herbert York, has 
I said that the “highest degree of selectivity must 
I be exercised in reaching decisions to continue or 
| discontinue the development of some of the major 
I weapons systems.”

Right now, Dr. York’s organization is looking 
:| at the military’s proposals for Research, Develop- 
l| ment, Test and Evaluation for fiscal 1960 with a 
1 very hard eye. DDRE’s chief wants to “be in the 
N position either to approve, disapprove, or modify 
I these programs and projects” by the time the mili- 
Itan departments and the Advanced Research 
I Projects Agency submit their apportionment re- 
I quests.

According to Dr. York, it is most difficult to be 
I selective during the research and earliest design 
■and development stages. “Fortunately,” he says, 
I th< ' stages are the least expensive.” But later 
■°n, ¡n the costly advanced development and 
■tar! production phases,” Dr. York must make de- 
■ cisii s “where a single item may not only involve

an <
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Going Up! —with E-I Glass-to-Metal Seals

E-I hermetically sealed terminations and custom sealed 
components have proven their ability to withstand the 
extreme environments encountered in today’s critical 
applications. In addition to their complete dependability 
in all types of commercial and military service, E-I 
offers engineers wide design latitude ... a complete line 
of standard seals, custom design service on “specials” 
... and custom sealing of components of your own 
manufacture. Check your next seal requirements with 
E-I, or request catalog on standard terminals, now! Transistor 

Closures

- ELECTRICAL INDUSTRIES
A Division of Philips Electronics, Inc. MURRAY HILL, NEW JERSEY

Custom Miniature
Sealing Closures fjS w

Color-coded 
Terminals

Multiple 
Headers

Threaded 
End Seals

lay of many millions of dollars but may also
a pronounced effect not only on military
y but on the civilian economy as well*
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MEETING
Calendar of Events

9-12

anc
18-21

23-26
MINIATURE SERIES 600-MOST STABLE IN ITS CLASS

31-2

moi

STANDARD MOUNTING

17-18-1.5-1.625

18-19

18-20

20-25
orati

21-22

23-25

28-30

Octol
Includes meetings described herewith

Side contact 
snubbers

MFG 
CO.

Oriented ceramic 
magnet (patented de­
sign) eliminates parts, 
gives remarkable sim­
plicity and ruggedness

Leaf spring damp 
ing members

METICULOUS ENGINEERING combined with exhaustive test­
ing provides a line of SPDT choppers which exhibit unusual 
stability and low noise. While the specifications shown here 
are necessarily abbreviated, they will help you make a pre­
liminary appraisal. For complete details on any unit, send us 
the type number and a description of your application with 
its circuitry.

.All contact insulation and 
supports are metal-to- 
glass construction

WITH BRACKET FOR PARALLEL* 
TO-SURFACE MOUNTING

No organic materials 
other than Teflon are 
used in switch unit

lightweight armature and pat­
ented amplitude limiter give re­
markable phase angle stability 
and adjustment in any mounting 
and at low temperatures

ACTUAL SIZE 
OF TYPICAL 

UNIT

FOR 7-PIN MIN. 
ELECTRON TUBE SOCKET

Lightweight side 
contacts

WITH COLLAR FOR PERPENDICULAR* 
TO-SURFACE MOUNTING

28-1 
Oct.
28-1 
Oct 
30-1 
Oct.

strati 
Labo

wore:
Meet

new look

Instrumentation Engineers, Ambassador Hotel, 
Los Angeles, Calif.
ASME-AICE Heat Transfer Conference, Univer­
sity of Connecticut, Storrs, Conn.
National Ultrasonics Symposium (PGUE), Stan­
ford University, Stanford, Calif.
WESCON Show and Convention, Cow Palace. 
San Francisco, Calif.*
AIEE, 6th Electrical Conference of the Petro­
leum Industry, Wilton Hotel, Long Beach, Calif. 
Semiconductors Conference, Metallurgical So­
ciety of AIME, Statler Hotel, Boston, Mass.SERIES 600—MIL C4856, Class B, Type 1. Capacity between 

switch terminals and ground, 15 uuf average. Contact sym­
metry, within 10J. Weight, less than 1 oz.
SERIES M—MIL C4856, Class B, Type 1, Grade 2. Capacity 
between switch terminals and ground, 3-5 uuf. Contact sym­
metry: 0-500 cps, within 10°; at 1000 cps, within 20°. 
Weight, less than % oz.

WESCON Show and Convention, August 18-2'

The show will feature numerous exhibits which। 
will fill the Cow Palace in San Francisco. Com­
plementing the product lines will be papers cover 
ing all phases of professional group interests. A

MINIATURE SERIES M- 
SMALLEST, MOST RUGGED IN ITS CLASS

ELECTRONIC DESIGN • June 24, 1959

the technical program is being

AND TERMINAL STYLES—Modifications Available on Special Order

16-17 Radio Technical Commission for Aeronaut cs, 
RTCA, IRE, Room 1072, Bldg T-5, Washington 
25, D.C.

Space Flight, Air Force Office of Scientific Re­
search, General Electric Co., University of 
Pennsylvania, Philadelphia, Pa.
14th National Meeting, Association of Comput­
ing Machinery, MIT, Cambridge, Mass.*
6th Annual International Meeting, The Institute 
of Management Sciences, (TIMS), Paris, 
France.
Engineering Writing and Speed Symposia, IRE, 
Boston, Mass, and Los Angeles, Calif.
3rd Technical Symposium, Cedar Rapids sec­
tion IRE, Sheraton-Montrose Hotel, Cedar 
Rapids, Iowa.
8th Annual High Fidelity Show. International 
Sight and Sound Exposition, Inc., Palmer House, 
Chicago, III.
14th Annual Conference and Exhibit, instrument 
Society of America, Chicago. III.
Standard Engineers Society 8th Annual Meet­
ing, Boston Section. Hotel Somerset, Boston, 
Mass.
4th Annual Special Technical Conference on| 
Non-Linear Magnetics and Magnetic Amplifiers,] 
AIEE, IRE, Shoreham Hotel, Washington, D.C I 
National Symposium on Telemetering, IRE,I 
Civic Auditorium and Whitcomb Hotel, Sani 

Francisco, Calif.
3rd Annual Industrial Film and A-V Exhibition,! 
New York City, N.Y.
American Welding Society meeting, Sheraton l 
Cadillac Hotel, Detroit, Mich.
Industrial Electronics Symposium, Mellon Insti l 
tute. IRE, AIEE, Pittsburgh, Pa.

1260 Clybourn Ave., Dept. O, Chicago 10, Illinois 
Phone: MOhawk 4-2222

CIRCLE 16 ON READER-SERVICE CARD

September
1-2 Conference on Chemistry In Aerodynamic and

August
4-6 Annual Convention of Society of Photograpnic

planned this year which will limit each oi the 
usual 40 daytime sessions to three full-h ngtli

Guide to Oak Choppers

SWITCHES CHOPPERS
ROTARY SOLENOIDS

PACKAGED CIRCUITRY

VIBRATOR 
TUNERS

FOR 7-PIN MIN. 
ELECTRON TUBE SOCKET

T 
.670
DUL

FOR 7-PIN MIN. 
ELECTRON TUBE SOCKET

SERIES 600 SERIES M 
For Shock and 

Vibration Conditions

(607
_ 1NC-600
T»P“ 1 60, 

(603
Type 610 Type 604 Type 612 Type 605

(608
Types ¿609 

( NC-600A

(m5-1
Types <M5-2 

(M5-3

Nominal Drive 
Freq, and Voltage 400 ±20 cps 

at 6.3 v
400 ±20 cps 

at 6.3 v

380-500 
cps at 
6.3 v

400 ±20 cps 
at 6.3 v

400 ±20 cps 
at 6.3 v

60 ±5 cps 
at 6.3 v 

Aperiodic from 
10-100 cps

4-8 Volts, 10-1000 
cps. Aperiodic.Coil 
Current 60 ma at 

400 cps 
Coil Res. 85 Ohms

Photo Lag at 
Nominal Drive 

Freq, and Voltage

65° ±5’ 
at 400 cps 

(25° C)

65’ ±5’ 
at 400 cps 

(25° C)

75’ ±10° 
at 400 cps 

(25’ C)

90’ ±10’ 
at 400 cps 

(25’ C)

180’ 4-10’ 
-0° 

at 400 cps 
(25° C)

20’ ±5’ 
at 60 cps 
(25° C)

10 cps: 10’ ±5’
60 cps: 15’ ±5’ 

400 cps: 55°l±10 ’ 
1000cps:110°J- 0°

_ l^C)

Contact Dwell 
Timo at Nominal 

Drive Freq, 
and Voltage

150° min 
(25° C)

140° max 
(25° C)

150’ min 
(25’ C)

150’ min 
(25’ C)

160’ ±10° 
(25° C)

165f to 170’ 
at 60 cps

160® to 170’ 
(25 °C)

Contact Rating 
Into Resistive 

Load (Maximum)

CONTINUOUS: 
10 v at 2 ma 

INTERMITTENT: 
15 v al 2 ma

CONTINUOUS: 
50 v at 2 ma 
INTERMITTENT: 
100 v at 2 mn

CONTINUOUS: 
10 v at 2 ma 

INTERMITTENT: 
15 v at 2 ma

CONTINUOUS: 
10 v at 2 ma 

INTERMITTENT: 
15 v at 2 ma

CONTINUOUS: 
50 v ar 2 ma 
INTERMITTENT: 
100 v at 2 ma

CONTINUOUS: 
15 v a) 2 mo 

INTERMITTENT; 
50 v at 2 ma

CONTINUOUS: 
10 v at 1 ma 

INTERMITTENT:
12 v at 2 ma

Life Expectancy 
(Optimum 

Conditions)

Up to 
5000 hours

Up to 
1000 hours

Up to 
5000 hours

Up to 
5000 hours

Up 
5000 hours

Up to 
10,000 hours

Up to 
10,000 hours

Switching Speed 
With DC in Coil

Less than 
1 Millisecond .

Less than 
1 Millisecond

Less than 1
1 Millisecond

Less than 
1 Millisecond

Less than 
1 Millisecond

Less than 
800 Microseconds

Less than 
200 Microseconds
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SWEEP DELAY

Sa-ne signa/ displayed simultaneously 
on slow sweep (upper beam) and fast 
sweep (lower beam) shows both coarse 
and fíne structure of waveform.

Type 500A Scope-Mobile
(as shown with Type 555)

Type 500/53 Scope-Mobile
(with supporting cradles for plug-in

Prices f.o.b. factory

14th ACM National Conference, September 1-3
Conference of the Association of Computing 

Machinery will be held at the Massachusetts Insti­
tute of Technology, Cambridge, Mass. Technical 
papers to be presented will cover numerical 
analysis, data processing, automatic programming, 
language translation, digital and analog devices, 
and v arious applications of computers. Chairman 
of Local Arrangements is: Frank M. Verzuh, Com­
putation Center, MIT, Cambridge, Mass.

PRICE, Type 555 without plug-in preamplifiers $2600 
Includes Indicator Unit, Power Supply Unit, 2 Time-Base Units, 

4 Probes, Time-Base Extension

signals with inherent jitter.
Signal-handling versatility is provided by nine available types of 

plug-in preamplifiers, any combination of which can be used in the 
two fast-rise vertical channels. In addition to the many application 
areas opened with Tektronix plug-in preamplifiers, a three-channel 
or four-channel display is available through use of the time-sharing 
characteristics of Type C-A Dual-Trace Units in one or both channels.

Please call your Tektronix Field Engineer or Representative for 
complete specifications.

ELECTRONIC DESIGN • June 24, 1959

INDEPENDENT ELECTRON BEAMS
Separate vertical and horizontal deflection of both beams.

FAST-RISE MAIN VERTICAL AMPLIFIERS
Passbands —de to-30 me with Type K Units.
Risetimes—12 m^sec with Type K Units.
All Tektronix Plug-In Preamplifiers can be used in both vertical channels 

for signal-handling versatility
WIDE-RANGE TIME-BASE GENERATORS

Either time-base generator can be used to deflect either or both beams.
Sweep ranges—0.1 /isec/cm to 12 sec/cm. 5 x magnifiers increase 

calibrated sweep rates to 0.02 /isec/cm.

SWEEP DELAY—Two modes of operation.
Triggered —Delayed sweep started by signal under observation.
Conventional—Delayed sweep started by delayed trigger.
Delay range—0 5 ¡isec to 50 sec in 24 calibrated steps, with continuous 

calibrated ad|ustment between steps.
HIGH WRITING RATE

10 KV Accelerating potential provides bright traces at low repetition 
rates ond in one shot application

REGULATED POWER SUPPLY
All de voltages electronically regulated.
Heater voltages also regulated.

and Y deflection systems, help make possible 
a highly versatile dual-beam oscilloscope. 

Either of the two time-base generators in the Type 555 can deflect 
either beam for dual and single displays, and either can deflect both 
beams for a dual display on the same time base. Time-base units 
are the plug-in type to facilitate instrument maintenance.

With one time-base generator functioning as a delay generator, the 
start of any sweep generated hy the other tan be held offfor a selected 
time interval with a high degree of accuracy. Both the original display 
and the delayed display can he observed at the same time. I he "trig-

Paper Deadlines

July 15: Paper deadline for the Fourth IRE 
Instrumentation Conference and Exhibit to be 
held November 9-11, 1959 at the Atlanta Bilt­
more Hotel, Atlanta, Ga. An informative abstract 
of approximately 200 words is required. Earlier 
submission of papers is requested although final 
deadline for acceptance of abstracts is July 15. 
Send titles abstracts to W. B. Jones, Jr., School 
of Electrical Engineering, Georgia Institute of 
Technology, Atlanta 13, Ga.

\ugust 15: Submit by this date four copies of a 
100 word abstract and a 1000 word summary 
of papers on any phase of computing for the 
1959 Eastern Joint Computer Conference. The 
Conference will be held December 1-3, 1959. 
Forward abstracts to: J. H. Felker, Chairman, 
EJCC Program Committee, Bell Telephone Lab­
oratories, Mountain Ave., Murray Hill, N.J.

August 3: Deadline for an original and four copies 
and an informative abstract of approximately 200 
word for papers for the 1959 Electron Devices 
Meeting, IRE, Shoreham Hotel, Washington, D.C., 
being held October 29-30. Papers to be presented 
should deal with material of an applied or de­
velopmental nature in the broad field of electron 
devices. Emphasis should be on the device itself, 
or important new device technology. Send ab­
stracts to: Dr. J. A. Hornbeck, Bell Telephone 
Laboratories, Murray Hill, N.J.

October 23: Deadline date for papers for the 
I960 IRE Convention to be held March 21-24, 
'Vai orf-Astoria Hotel and New York Coliseum, 
Xev York. Send a 100-word abstract in triplicate, 
including title of paper, name and address, and a 
500 ord summary in triplicate, including title of 
pap< i, name and address to: Gordon K. Teal, 
Gia man, 1960 Technical Program Committee, 
■hr Institute of Badio Engineers, Inc., 1 E. 79 
St., lew York 21, N.Y.

papers in each. A second innovation will be the 
mtn iduction of a ‘ panel of peers,” a group of ex­
pei s in the field, invited to comment on the group 
of papers at the completion of each session. Regis­
trants will be able to obtain and review all papers 
pri< r to their presentation through the Conven­
tion Record.

Tektronix, Inc.
P O. Box 831 • Portland 7, Oregon

Phone CYpress 2-261 1 • TWX-PD 311 • Coble: TEKTRONIX
TEKTRONIX FIELD OFFICES: Albertson, I I, N.Y. • Albuquerque • Atlanta, Ga • Bronxville« 
N.Y. • Buffalo • Cleveland • Dallos • Dayton • Elmwood Pork, III • Endwell, N.Y. • Houston 
lathr up Village, Mich • East Los Angeles ♦ West Los Angeles • Minneapolis • Mission, Kansas 
Newtonvdie, Mass. • Orlando, Flo • Palo Alto, Calif • Philadelphia • Phoenix • San Diego 
St Petersburg, Flo. • Syracuse • Towson, Md. • Union, NJ • Washington, D.C. • Willowdole, Ont.

TEKTRONIX ENGINEERING REPRESENTATIVES: Hawthorne Electronics, Portland, Oregon, 
Seattle, Wash.; Hytronic Measurements, Denver, Colo., Salt Lake City, Utah

Tektronix is represented in 20 overseas countries by qualified engineering organizations.

DUAL-BEAM Oscilloscope
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crimp-type

feed-thru 
multiple 
insert

HYFEN®
connector
with crimp-type, 
snap-locked 
contacts
Makes possible 
the design of 
lighter and more 
compact equip­
ment. Each insert 
holds 35 contacts. 
Frames available 
for 5 or 8 inserts.

MODULAR
ELECTRICAL
CONNECTORS
IN 3 NEW BASIC TYPES

Modular units by Burndy pro* 
vide versatile, rapid and reli* 
able answers to the problem 
of connecting a multiplicity of 
wires in relatively limited 
spaces. Crimped contacts — 
installed with any of several 
hand, pneumatic, semi*auto* 
matic or automatic tools—can 
be removed, re-inserted or 
replaced, providing the most 
complete flexibility in the 
connector field. Computers, 
ground-based radar, missile 
ground controls, and instru* 
mentation are typical applica* 
tions for Burndy modular 
connectors.

(Advertiser t)

NEW PRODUCT

Crimped Coax Hyfen Connect r

with snap-in, 
spring-loaded 
contacts
True versatility in a 
terminal block. 30 
modules (2 or 4 tier) 
per foot. Twist of a 
screwdriver transforms 
quick-disconnect con­
tacts to permanent 
connections.

Another 
| Burndy contri- 
f bution to the 
। modular con- 
I cept of assem­

bling standard 
units to pro­
vide custom- 
fitted end 
products.

quick-disconnect 
or permanently 
connected

MODULOK*
terminal block

crimp-type, 
solid-shank

STAPIN
। taper pin 
| contacts

For complete information, write: OMATON DIVISION

ME7X-1 Rack and Panel Coax Hyfen

Utilizing the HYFEN® crimp-type snap-lock prin-1 
ciple, the Omaton Division of the Burndy Corp. ■ 
has developed a completely new solderless connec-1 
tor for joining coax or shielded cable. This con-1 
nector is a revolutionary development because it I 
simplifies a process which was extremely compli-l 

cated involving many parts.

The versatility of the snap-lock principle of the! 

HYFEN is utilized and allows contacts to be snap-1 
locked into and out of receptacles as needed. The! 

connector itself allows rapid connecting and sepa-1 
ration of circuits, either in multiple or singly. The I 
connector has already been adapted for use in al 
rack and panel HYFEN—the ME7X-1, and in al 

modular terminal block, the MODULOK®. 
Other variations can be made available. These 
two are already in use in critical circuits. The 
coax HYFEN matches the characteristics of the 
cable over a wide frequency range. In crimping 
this connector, the contacts can be located in any 
circumferential position relative to the crimping 
dies. This crimp, a measurable quality control, is 
made quickly and uniformly by high speed pre­
cision installation tooling.

This crimp-type connector prevents the possi 
bility of heat damage to either insulation or con­
ductors. In addition, the design provides for firn 
cable strain relief. The speed and ease with whicl I 

this connector can be installed are additional fea­
tures.

Burndy Corporation, Norwalk, Connect.
CIRCLE 19 ON READER-SERVICE CARD
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Open Letter to All Local Newspaper Editors

Editor, The Long-Islander 
313 Main St.
Huntington, N.Y.

Dear Sir:
I would like to take advantage of your Letters to the Editor 

column to urge college-bound high school graduates, who have 
abandoned engineering as a possible career, to reconsider. There 
was a sharp decrease in engineering enrollment last fall—11 per 
cent, compared to a 7 per cent increase in overall enrollment.

This drop off in engineer enrollment is largely due to a mis­
understanding of what engineering is, according to a recent 
report by the Engineering Manpower Commission and the 
American Society for Engineering Education.

Blame for this decline is, according to Deans of Engineering, 
due primarily to misleading press reports. The Deans feel there 
has been a false appraisal of the long-range engineering oppor­
tunities by counsellors, students and parents because of numer­
ous newspaper accounts of layoff of engineers during the 1957- 
1958 recession. There never has been any over supply of en­
gineers, and it is not unusual for engineering seniors to receive 
four to nine job offers apiece before graduation.

Another reason for the lessened interest in engineering is 
increased concern about the rigors of the engineering curricu­
lum, according to the deans. The report in describing this con­
cern says: “Today’s youth, living an easy life, has drummed into 
him the need for many years of hard study prerequisite to an 
engineering or science career . . . Faced with such prospects 
fof no higher salary] the young person may be selecting easier 
careers.” Engineering education must be viewed as a good edu­
cation for today's world, not just a way to a high paying job.

The report states that there is no shortage of engineering 
educational facilities at the freshman level and well-qualified 
applicants stand a very favorable chance of being accepted by 
the first college of their choice.

The nation and the world need engineers, not just to build 
missiles and defenses against missiles but to convert the earth’s 
resources into food and products for a better standard of living 
‘ or all peoples.

‘.S. to ED readers: Please feel free to send this or a similar letter 
nder your own signature to your local newspaper.
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LABORATORY

ACCURACY..

Impedance BRIDGE
• RESISTANCE: 0 to 12 megohms in 8 ranges. Ac­

curacy: ±(0.1% plus 1 dial division.)

• CAPACITANCE: 0 to 1,200 microfarads in 7 ranges. 
Accuracy: ±(0.2% plus 1 dial division.)

• INDUCTANCE: 0 to 1,200 henrys in 7 ranges. Ac­
curacy: ±(0.3% plus 1 dial division.)

• Resolution of one part in 12,000 on each range.

• Stability over wide ranges of temperature and hu­
midity provided by low temperature coefficient resis­
tors and highest quality polystyrene and ceramic 
insulation.

• Operational convenience with unique ESI Dekadial R 
range and multiplier settings and simple switching.

e PRICE: $565.00.

I 
ask for our detailed 

catalog sheet 

C-16

ELECTRO-MEASUREMENTS, INC.
7524 S. W. MACADAM • PORTLAND 19, OREGON

CIRCLE 22 ON READER-SERVICE CARD



Timing circuit

HYBRID MULTIVIBRATOR APPLICATIONS:
• Rectangular wave generators where ideal un­
distorted waveforms are required.
• Multivibrators where the ratio of the timing 
periods must be appreciably different from unity.
• Square wave generators where ideal symmetry 
is required.
• Timing circuits where periods greater than 
1 msec are required and where the use of elec* 
trolytic capacitors is undesirable.
• Timing circuits where good temperature sta­
bility is required.
• Timing circuits which must operate to tempera­
tures between 60 C and 100 C. The hybrid circuit 
using two germanium transistors can be more 
economical than a conventional circuit using two 
silicon transistors.
• One-shot multivibrators which must operate at 
high duty cycles.
• Multivibrators where independent adjustment 
of the two parts of the timing cycle is required.

I
* Multivibrators where it is important to avoid 
the danger of “lock-up or non-oscillafion.
• Circuits which must perform complex timing 
operations.
• Circuits where space economy is important. The 
hybrid circuit required fewer capacitors of smaller 
size.

22

T. P. Sylvan

Semiconductor Products Department 
General Electric Company

Syracuse, N.Y.

One unijunction and two junction tran­
sistors are combined to provide highly 
desirable multivibrator characteristics. Ex­
amples of symmetrical, unsymmetrical, 
and one-shot types are given together with 
results obtained.

HYBRID MULTIVIBRATORS, using one uni­
junction and two junction transistors, pro­

vide ideal rectangular output, excellent timing 
stability, and independent adjustment of the 
length of both parts of the timing cycle. The 
junction transistors form a conventional flip-flop 
stage with the unijunction transistor performing 
the timing and triggering functions.

Transistor timing circuits are being applied 
in an increasing number of computer and control 
systems. Most of the timing functions can be per­
formed by appropriate combination of two 
basic circuits; the multivibrator, or pulse genera­
tor, and the one-shot multivibrator, or delay 
generator.

In many applications, however, conventional 
transistor multivibrators1 have a number of 
serious limitations which restrict their use in 
timing circuits and rectangular wave generators. 
The' cross coupling capacitors must serve as the 
timing capacitors and thus are required to have 
large values if long timing periods or heavy loads 
are required. Frequently, the required values of 
capacitance are so high that electrolytic capaci­

tors must be used which severely limit the accu­
racy and stability of the timing periods. The 
coupling capacitors also result in considerable 
distortion of the collector voltage waveform so 
that optimum rectangular waveforms cannot be 
obtained. This is particularly true if there is an 
appreciable difference in the lengths of the two 
parts of the timing cycle.

Conventional Multivibrator Circuit

For the purpose of comparison, a typical multi­
vibrator of conventional design is shown in Fig. 
1. This circuit was designed to ensure oscillation 
to 75 C and assumes a maximum Ico of 0.5 ma 
at that temperature. The measured period at 25 C 
was about 1.0 second, decreasing by about 25 
per cent at a temperature of 75 C. The collector 
voltage waveform for this circuit, as shown in 
Fig. 1, is seen to deviate considerably from an 
ideal square wave.

Unijunction Transistor

In all of the hybrid timing circuits to be de­
scribed, the unijunction transistor4 serves the 
dual function of a timing and a triggering source. 
The circuit used is the basic relaxation oscillator 
shown in Fig. 2. The characteristics and design 
of the unijunction transistor relaxation oscillator 
are described elsewhere2’3 and will only be sum­
marized here.

The period of oscillation of the relaxation 
oscillator is determined by the values of Rt, Ct

ELECTRONIC DESIGN • June 24, 1959



20V

¡4702OCM

3.6 K 3.6K

2N525 2N52S

O.OOtpf ¡0.001 gl

(VOLTS)

TIME (SECONOS)

and the intrinsic standoff ratio, 1, of the unijunc­
tion transistor. The period is given with sufficient 
accuracy by the equation,

Fig. 1. Typical transistor multivibrator circuit with collec­
tor voltage waveform.

47QA < 200uf
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T he specified maximum value of Ip is 12 which 
gives,

tion also determines the minimum value of CT 
which can be used. Eq. 3 indicates that for long 
timing periods it is advantageous to use high 
supply voltages so as to reduce the value of CT 
required. However, voltages above 35 v should 
be avoided; otherwise, the power dissipation 
will result in excessive heating of the unijunction 
transistor and will cause the emitter reverse 
leakage current to be a problem. For this reason, 
when high supply voltages are employed, it is 
wise to use unijunction transistor types with the 
highest values of interbase resistance. Improved 
performance can also be obtained by selecting 
unijunction transistors for low values of IP, or by 
using a power supply with incomplete filtering. 
The ripple voltage from the power supply acts 
as a trigger for the unijunction transistor and 
can reduce the effective peak point current by 
a factor of 10 or more.

resistance Rbb of the unijunction transistor in­
creases with temperature at approximately 0.8 
per cent/deg C so that Rflo will cause the peak 
point voltage of the unijunction transistor to in­
crease with temperature; this, in turn, wdl cause 
the timing period to increase with temperature. 
The value of Rb2 should be chosen to compensate 
for the temperature variations of RT, Cr and the 
unijunction transistor, itself. The principal tem­
perature variation in the unijunction transistor, 
of importance in timing applications, is a de­
crease in the peak point voltage (Rb2 = 0) of 3 
millivolts/deg C.

The final parameter of importance in the de­
sign of the relaxation oscillator circuit is the 
peak-point emitter current, Ip. The peak-point 
emitter current corresponds to the minimum cur­
rent which must flow into the emitter of the 
unijunction transistor for it to fire. It is found 
that Ip is inversely proportional to the supply 
voltage and is generally specified at a supply 
voltage of 25 volts. This puts a maximum limit 
on Rt in accordance with the equation.

Trigger pulses are developed across resistor R i 
in Fig. 2. The value of Ra is determined prima­
rily by the required pulse amplitude but should 
generally be made as small as possible consistent 
with this requirement. Values of R< generally 
fall in the range from 1 to 100 ohms. For values 
of Cr greater than 1 pf. the trigger pulses have a 
sharp leading edge followed by an exponential 
decay. The time constant of the decay is 
(Ra + Rs) Ct where Rs is the dynamic resistance 
of the unijunction transistor between emitter and 
base-one and generally lies in the range from 5 
to 10 ohms. Trigger pulses of positive polarity 
may be obtained by using the circuit of Fig. 2A; 
trigger pulses of negative polarity may be ob­
tained by using the circuit of Fig. 2B. When 
using the latter circuit, it is important to note 
that the current pulse flows through the supply; 
dierefore, good regulation or isolation will be 
required to prevent detrimental effects on other 
ircuits working from the same supply.
The resistor RB2 in the base-two circuit is used 

) reduce the peak power dissipation of the uni- 
mction transistor during the discharge of the 
ipacitor Ct and also to provide temperature 
•mpensation of the timing period. The interbase

where RT is in megohms and Vi is in volts. For 
a specified maximum timing period, this condi-

Symmetrical Multivibrator

The simplest version of the hybrid multivibra­
tor circuit is the symmetrical multivibrator or 
square wave generator, shown in Fig. 3. In this 
circuit, the two pnp transistors are used in a 
simple saturating flip-flop designed in the normal 
manner1’5. The unijunction transistor triggers the 
flip-flop from one state to the other by means of 
the negative trigger pulses developed across R\. 
Collector or base triggering of the flip-flop can 
also be used, if desired, but the emitter trigger­
ing method shown in Fig. 3 is generally simpler

Ì8K 

icon-

Fig. 2. Unijunction transistor timing and trigger circuits.
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Fig. 4. Unsymmetrical multivibrator circuit. Fig
cal

and requires fewer components.
Note that the circuit of Fig. 3 is designed with 

the same supply voltages, load resistors, and 
period as the conventional multivibrator of Fig. 
1. The circuit was designed to operate to a tem­
perature of 75 C and actual tests indicated satis­
factory performance to 84 C. The change in 
period between 25 C and 80 C was less than 3 
per cent and it was found that most of this vari­
ation was due to the change in RT. In comparing 
the circuit of Fig. 3 with that of Fig. 1, the im­
provement in the output voltage waveform is 
apparent. It will also be noted that the conven­
tional circuit requires two 200 pf capacitors 
whereas the hybrid circuit requires only one 1.0 
pf capacitor. This would permit the use of a 
paper capacitor in the hybrid circuit whereas 
the conventional circuit would require the use 
of electrolytic capacitors. Another apparent ad­
vantage of the hybrid circuit is that perfect sym­
metry of the waveform is obtained without re­
quiring the use af a balance control.

If the use of a synchronizing signal is desired, 
it is best to use a negative trigger pulse at base- 
two as shown in Fig. 3. The trigger pulse width 
should be greater than 0.5 microsecond.

Most of the advantages of the hybrid multi­
vibrator circuit occur where periods longer than 
100 psec are required. However, by using smaller 
values of Cr, it is possible to operate the hybrid 
multivibrator at periods as low as 10 psec. At the 
lower periods it will usually be found necessary 
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to use nonsaturating flip-flops with the base 
triggered5.

Unsymmetrical Multivibrators

If an unsymmetrical waveform is desired, the 
circuit may be modified to that shown in Fig. 4. 
This circuit also illustrates the use of an npn 
transistor flip-flop. Two separate charging resist­
ors, RTi and RT2, are connected to the collectors 
of the npn transistors as shown. Assume that ini­
tially transistor QI is off. The voltage at the 
collector of QI will then be about 12 v and volt­
age at the collector of Q2 will be about 2 v. The 
capacitor CT will be charged through Rn until 
the unijunction transistor fires; at this time, the 
flip-flop will be triggered to the opposite state 
and Q2 will be off. The capacitor CT will then 
be charged through RT2 and the silicon diode 
DI will isolate Rn from the timing circuit. It is 
seen that Rn and Rt2 determine independently 
the lengths of the two parts of the timing period. 
The two periods for the circuit shown are about 
4 sec and 400 msec. It is evident that if independ­
ent adjustment of the two parts of the period are 
not required, the circuit can be simplified by 
replacing RT2 with a 43 K resistor, removing DI 
and connecting Rn from the emitter of Q3 to 
the positive supply.

One-Shot Multivibrators

A one-shot multivibrator circuit may be easily 
obtained from the hybrid multivibrator circuit

of Fig. 4 by removing either of the timing resis­
tors Rri or Rr2- A typical circuit is shown in Fig. 
5. Here, the timing resistor Rt is connected to 
the collector of QI and the quiescent state for 
the circuit occurs when QI is off and Q2 is on. A 
positive trigger applied at the base of Q2 will 
turn Q2 off and cause the voltage at the collector 
of QI to increase to about 20 v. The capacitor 
CT will then be charged through RT and at the 
end of the timing cycle, the unijunction transis­
tor will fire and trigger the flip-flop to its quies­
cent state. Note that once the timing cycle is 
started by a trigger pulse at the base of Q2, ad­
ditional trigger pulses at this input will not affect 
the timing cycle. Another important advantage 
of the circuit is apparent from the waveforms 
shown in Fig. 5. It is seen that at the end of the 
timing cycle all the voltages in the circuit have 
been restored to their initial values. For this 
reason, the timing period will be independent of 
the trigger rate and the duty cycle. The circuit 
shown was tested at a duty cycle from 0 to 99.5 
per cent and the observed change in period was 
less than 0.4 per cent. This contrasts with con­
ventional types of one-shot multivibrators where 
duty cycles are limited to less than 70 per cent 
to maintain timing accuracies of 5 per cent. It 
should be noted in the circuit of Fig. 5 that the 
resistor Ri is used to bias the emitter of the uni­
junction transistor to about 2.0 v when the circuit 
is in the quiescent state. This ensures that the
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Fig. 5. Hybrid one-shot multivibrator circuit with typi­
cal waveforms.

emitter voltage returns exactly to its initial value 
at the end of the timing cycle.

Complex Timing Circuits

The nature of the circuits described is such 
that many complex timing functions can be 
achieved by simple intercombinations and vari­
ations of basic circuits. For example, a form of 
pulse-width modulation may be obtained with 
the circuit of Fig. 3 by connecting the lower end 
of Kt to a variable voltage source. The circuit of 
Fig. 4 may be modified to work with a ring 
counter with a separate timing resistor for each 
stage of the counter. This allows a different time 
delay for each stage. In a similar manner, a large 
number of useful timing functions, such as pulse 
length discrimination and frequency division, 
may be synthesized from the basic circuits. ■ ■
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PRECISION

• Sizes 8 through 18 available 

in any ratio within 1%.

• Mount directly on all Edison 

and Bureau of Ordnance

Motors without adapters.

e Adapters available to

CHARACTERISTICS STANDARD EDISON GEAR HEADS__________________ __
Size 8 10 11 15 18
Part Number
Pinion Data: 

Number of Teeth 
Diametral Pitch 
Pressure Angle 
Pitch Diameter

12 
120*
20* 
.1050"

+ 0 
-.0005

13 
120*
20* 
.1083"

+.0 
-.0005

13 
120*
20e 
.1083"

+ 0 
-0005

15 
96* 
20e 
.1562*' 

+.0 
-.0005

15
96*
20*
J 562**

+.0
-.0005

Goar Ratio to 
Length **L"

Ratio **L" Ratio
17 0.750 31
42 0.812 93

104 1.008 280
253 1.070 840
615 1.204 2521

1494 1.347 7565
3629 1.421 22,696

"L" Ratio
0.781 36
0.954 108
1.054 324
1.116 972
1.266 2916
1.409 8748
1.500 26,244

Ratio **L** Ratio
40 0.812 60

140 1.000 240
490 1.100 960

1715 1.162 3840
6000 1.328 15,360

21,000 1.487 61,440
73,500 1.600 245,760

Moment of Inertia 
GM CM1 .01 .018 .02 .05 .08

Maximum Running 
Torque in. oz. 15 15 20 25 25

Maximum Stall Torque 
in. oz. 35 35 40 50 50

Breakdown Torque 
in. oz. .01 .01 .012 .015 .018

Backlash maximum 30' 30' 30' 30' 30*

Gear Tolerances: Precision Class 2 AG MA 236.02. Bearings: Stainless Steel ABEC Class 5 or better. Shaft 
Radial Play: .002'7inch length max. with 4 ounce gage load. Shaft End Play: .002" max. with 1 pound gage load. 
Friction Slip Clutch available on request. Designed to meet applicable paragraphs of MIL-E-5272.

Thomas A. Edison Industries
55 LAKESIDE AVENUE, WEST ORANQE, N. J.
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Black Ray

Spotlights Soils
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Amazing Mf-DUCIM
The R. F. Choke that’s so small 

you can pack 200,000 to a cubic foot

MANY SOILS and contaminants form 
their own beacon lights when ex­

posed to the light of this Blak-Ray lamp. 
This high intensity, near-ultra-violet lamp 
illuminates soils like solder flux, hydrocar­
bons, resins, and lint, and makes them 
fluoresce in brilliant colors, though they 
may be invisible in ordinary light.

The lamp, a product of Black Light 
Eastern Corp., 201-04 Northern Blvd., 
Bayside, N.Y., obviates expensive, time­
consuming tools like the inspection micro­
scope in many soil-searching applications.

The usefulness of the lamp depends on 
the fluorescence of many soils. Fortu­
nately, most of the soils which trouble 
the electronics designer fluoresce. Fluorés- 

Soils shine when exposed to the "black" 
light of this lamp.

Residual solder flux, almost invisible in 
ordinary light, glows brightly under the Biak- 

Ray.
555 SPRINGFIELD AVE., BERKELEY HEIGHTS, N. J. • CRestview 3-9300

Tiny, new WEE-DUCTOR covers a full range of in­
ductances from 0.10 mH to 1,000 mH, yet it measures 
only 0.150" x 0.375" and occupies a volume of less 
than 0.0066 cubic inch!

Unique, new, ferrite sleeve and core construction 
provides 10,000 to 1 inductance range in a tiny pack­
age ... yet it still allows for a high current rating at 
125°C operating temperature. i

WEE-DUCTOR is the latest addition to the Essex 
Electronics line of standard R.F. Choke Coils . . . 
write today for detailed data sheet describing this 
amazing new miniature choke with the expanded range 
of inductances!

Essex Electronics Standard Line of R.F. Chokes
Essex 

Part Number
L 

mH
Max. Res. 

n
1 Max. 

ma
Dia. Length

WEE-DUCTOR 0.10- 1,000 0.035 - 14.9 3000 - 150 0.Î57 0.375
RFCS 0.10- 100 .02 - 6.0 4000 - 220 0.188 0.44

1 RFC-M 1.0 - 1,000 .04 -21.0 2700 - 125 0.25 0.60
RFC-L 1.0 - 10,000 .03 -80.0 4000 - 80 0.31 0.90

CHOKES • DELAY LINES * COILS • PULSE TRANSFORMERS

cent additives are available for contami­
nants which don’t.

Often the contaminant is not a “soil” in 
the usual sense. It may be a very clean 
substance which isn’t where it belongs. A 
highly refined damping fluid or a lubri­
cating oil is such a “soil” when it leaks 
onto a wiring harness.

The lamp, available in bench-mounted 
or in portable models, can detect fluores­
cent particles on a non-fluorescent field. 
An example of the former is in revealing 
residual solder flux on a printed circuit 
board. The latter is exemplified in in­
specting a damping fluid for tiny dust par­
ticles.

For production line inspection, the

CIRCLE 21 ON READER-SERVICE CARD
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can an engineer go
Inertial 

Guidance Systems 
• 

Afterburner 
Fuel Controls 

• 
Bombing 

Navigational 
Computers 

• 
Gun-Bomb-Rocket

Sights 
•

Gyro­
Accelerometers

• 
Gyroscopes 

•
Speed 

Sensitive Switches
• 

Speed Sensors 
« 

Torquemeters

Vibacall 
• 

Skyphone

Many Soil-Searching Applications

Some of the many uses of the lamp are

For more information about this il 
iminating instrument, turn to the Reader 
'‘nice Card and circle 103.

Blak-Ray lamp is normally used near the 
cleaning apparatus so an operator can 
quickly check cleaned parts for residual 
contaminants. He can return soiled parts 
to the cleaner if necessary.

Most soils are readily detected under 
the lamp in normal ambient lighting. 
Higher contrasts, where desirable, can be 
obtained by shielding the parts from di­
rect white light w ith a simple hood over 
the top and sides of the lamp.

ELKTRONIC DESIGN » June 24, 1959

If you are a graduate engineer in the electronics, electrical or mechanical fields, you are 
recognized as a professional when you work in AC’s instrumentation business.

AC encourages you to write and present papers at professional society meetings. What’s 
more, if your original research and experimentation leads to new inventions, AC will 
assist you in obtaining patents.

You can also enhance your status through advanced training. AC offers three special 
in house" programs—for recent graduate engineers, for experienced engineers and for 

engineering supervisors. These practical courses constitute AC educational "extras" and 
are second to none in the country. They're offered in addition to the AC and General 
Motors educational assistance programs for men who wish to take additional studies in 
nearby universities.

These are just a few of the advantages you’ll enjoy while you work on AC's famous 
AChiever inertial guidance system or a wide variety of other electro-mechanical, optical 
and infra-red devices . . . for today and the "space age."

Step into the "space age" with the greatest name in industry . . . General Motors. Just 
write the Director of Scientific and Professional Employment: Mr. Robert Allen, Oak 
Creek Plant, Box 746, South Milwaukee, Wisconsin.

A printed circuit board in normal light and in black" 
light. The bright areas in the black' light photograph 
show fluorescing residual solder flux.

To Detect

Printed circuit boards Solder flux

Electronic sub­
assemblies

Brazing flux, welding 
slag, lint

Instruments & meters DC55 and lubricating 
oil leaks

Wiring harnesses Fluorinated hydro­
carbons

Gear trains Many soaps and 
detergents

Servo & gyro 
mechanisms

Plastic particles
•

Viscous damped 
mechanisms

Leaks



Atmospheric Transmission In Infrared

transmission of atmosphere.
transmission through water vapor

ELECTRONIC DESIGN • June 24, 1959

W = precipitable centimeters water vapor 
in infrared path, corrected to standard tempera­
ture and pressure (STP).

Wn = precipitable centimeters water vapor

atmosphere.
Tco2 = transmission through CO2 in atmos

the gases were corrected for linear pressure broad­
ening, and square root temperature broadening. 
Flat earth was assumed.

With these assumptions, the following proce­
dure can be used to calculate atmospheric trans­
mission T±:
Let: d — equivalent sea level path length, km 
for CO2 in infrared beam.

dh = horizontal equivalent sea level path 
length, kin, for CO2 for 1 km actual path length.

dv — equivalent sea level path length, km, 
for CO2 in a vertical path from h to infinity.

h0 = observer altitude, km
ht = target altitude, km
h — altitude, km
R — range, km

RH. = relative humidity. Take R.H. value 
of 0.80 if not given in a specific problem.

A TMOSPHERIC absorption of infrared is due 
to three independent phenomena. The first 

is molecular absorption, principally from water 
vapor and carbon dioxide. The second is due to 
scattering by water droplets such as mist, fog, and 
clouds. The third is due to absorption by solid 
particles such as dust and haze. For most applica­
tions in clear weather, only molecular absorption 
is important. In essence, the atmosphere acts 
like a window in certain spectral regions and is 
opaque to energy in other spectral regions.

Atmosphere is relatively transparent between 
2 and 2.6p, 2.9 to 4.1y, 4.4 to 4.9p, and 8-13^, and 
relatively opaque in the excluded regions. How­
ever, the degree of transmission is a strong func­
tion of CO2 and H2O concentration in the air. 
H2O, in particular, varies by large amounts with 
ambient temperature and altitude.

With the aid of Figs. 1 through 6 the molecular 
absorption of radiant energy can be calculated. 
Figs. 1 through 4 assumed the ARDO model at­
mosphere with the top of the troposphere at 11 km 
altitude. The CO2 content was assumed to be con­
stant at all altitudes and equal to 0.032 per cent 
by volume. A constant relative humidity was as­
sumed in the troposphere and a constant mixing 
ratio in the stratosphere. The optical thicknesses of

T. Altshuler
General Electric Co. 

Light Military Electronics Dept. 
Advanced Electronics Center, 
Cornell Univ., Ithaca, N. Y.

In the design of infrared equipment, atmospheric transmission is 
perhaps one of the most variable quantities. It is predictable to a cer­
tain extent for given weather conditions, but the weather itself is the 
unpredictable element. Nevertheless, the IR system designer must 
make certain predictions for systems design purposes and thus, it is 
necessary to arbitrarily take an average weather condition and work 
from this reference. In this article, Thomas Altshuler discusses a pro­
cedure for calculating atmospheric transmission.
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Fig. 1. Carbon dioxide horizontal optical thick­
ness.

i SOLID BOTH WAYS

VOLTAGE-TO DIGITAL

Wl*«n w ¡o« i,
*******

» P111'*«»* " b

MULTIVERTER with compatible MULTIPLEXER 
and SAMPLE & HOLD—Completely Transistorized 
Increasing speed, accuracy and reliability requirements 

of digital^analog conversion led Packard Bell Com­

puter to develop the MULTI VERTER, the first com­

pletely solid state high speed (4 microseconds per bit) 

conversion system accurate to .01%—and the only con­

version system with compatible solid state Multiplexer 

and Sample and Hold.

SELF-POWERED DIGITAL-TO-ANALOG CONVERTER 
Among the several available 

MULTIVERTER Models 

is a self-powered Digital- 

to-Analog Converter with 

accuracies up to .01% and

speeds of less than one microsecond.

J IO 20 30 40 50 60

ALTITUDE h, km

Fi* 2. Carbon dioxide vertical optical thickness. ¡/J PACKARD BELL COMPUTER CORP.
A subsidiary of Packard Bell Electronics

1905 S. Armacost Av Loa Angelas 25, California 
OR 8*4247
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Fig. 3. Water vapor horizontal optical thickness.
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Fig. 5. Carbon dioxide transmission, d = 10 km.

Fig. 6. Water vapor transmission, w = 1 cm.
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Fig. 4. Water vapor vertical optical thickness.

in a horizontal path 1 km in length, corrected to 
STP.

Wv = precipitable centimeters water vapor 
in a vertical path from h to infinity, corrected to 
STP.

A = wavelength, microns

1. To find d

(a) if ho = ht:

Read dh in Fig. 1 

d = dh X R 
(b) if h0 does not equal ht:

Read d„ in Fig. 2 for both h0 and ht

, _ (dv for ho) - (dv for ht) 
(I •—“ /x * ■

ht — ho

2. To find W

(a) if h0 = ht:

Read IF* in Fig. 3

W = R.H. XWh*R

(b) if ho does not equal ht:

Read ITP in Fig. 4 for both ho and ht.

\V = UH X/?
ht — ho

3. To find TCo2

Fig. 5 gives the transmission of carbon dioxide 
versus wavelength for W = 1 cm precipitable 
value of d, merely displace the curves vertically 
by the distance between the value of d on the 
“Optical Thickness” scale on the right hand side 
of Fig. 5 and the value 10 on the same scale. Thus, 
for d = 30 km, Tco2 — 64 per cent for a wave­
length of 4.9 microns.

4. To find TH2o

Fig. 6 gives the transmission of water vapor 
versus wavelength for W = 1 cm precipitable 
H2O. For any other value of W, merely displace 
the curve vertically by the distance between the 
value of W on the “Optical Thickness” scale and 
the value 1 on the same scale. Thus, for W = 0.2 
cm, Th2o = 61 per cent for a wavelength of 4.9 
microns.

5. To find Ta (transmission of the atmosphere) 
Ti = TCo2 xTh2o, all at the same wavelength. 
Thus, in our previous example
TA = 0.64 x 0.61 = 0.391 = 39 per cent. ■ ■

ELECTRONIC DESIGN • June 24, 1959



The slim cylindrical shape of the new

GENERAL ELECTRIC ANNOUNCES

Addres»

ELECTRIC
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fress Is Our Most Importent Product
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applicable requirements of MIL-R-5757 
and MIL-R-25018.

All General Electric sealed relays 
combine minimum size with unmatched 
reliability under severe shock, vibra­
tion, and temperature conditions. For 
complete information on G.E.’s full line 
of sealed relays, contact your G-E Ap­
paratus Sales Office or mail coupon at 
the right. General Electric Co.. Special­
ty Control Dept., Waynesboro, Va.

Unimite relay saves space in the impor­
tant vertical dimension. Its high-speed 
operation—operates in 1.5 milliseconds 
max., release time 3.5 milliseconds max. 
—offers a new approach to automatic 
switching. Its welded, totally isolated 
contact capsule eliminates organics 
from switching chamber, provides life­
time freedom from contact contamina­
tion. Every Unimite is a dry-circuit relay.

New micro-miniature provides four-pole 
configuration and exceptionally long life 
performance—minimum of 10 million 
low-level operations, test units have run 
over 50 million operations. Suitable for 
continuous operation in a 160C ambient, 
the relay provides a valuable safety 
factor in application to 125C equip­
ments. Vibration performance is excel­
lent; it withstands 55 to 2000 cycles at 
30G acceleration without contact open­
ing. Operate power is only 400 mw.

The new Unimite and four-pole re­
lays lend themselves admirably to 
printed-circuit-board work. The Unimite 
relay can be soldered into the board or 
is available for stud, lug, or bracket 
mounting. Its flexible leads can be 
formed or fanned for any circuit re­
quirement. The four-pole relay termina­
tions are on 0.2 inch centers in accord 
with the popular grid-spaced pattern.

These new relays, combined with 
a full line of miniature and double-pole 
micro-miniatures, offer equipment de­
signers a new dimension in relay flexi­
bility. Both new relays meet or exceed

From the company which first intro­
duced the revolutionary micro-minia­
ture relay in 1955 come two more 
important new developments in sealed- 
relay miniaturization.

General Electric has added the 
world’s smallest one-amp relay, the 
x ngle-pole Unimite, and a new four- 
i >le micro-miniature to its sealed-relay 
i ue. Both new relays incorporate an 
' ^portant advance in relay manufac- 

re. No solder and no solder flux are 
ed anywhere in either relay’s struc­
e. A new inert-arc welding process 
ds headers to cans, eliminating a 
jor cause of contact contamination.

General Electric Company 
Section A792-12 
Schenectady, New York

4-Pole micro-miniature 
suited for 160C ambient

Unimite is world’s 
smallest 1-amp relay

NEW 4-pole micro-miniature relay 
_ _ _  NEW Unimite relay

Please send me a free copy of the 
1959 Sealed Relay Catalog.
Nome___________________________________

Miniature sealed relay

1953—Sub-miniature sealed relay

SEALED RELAYS—unmatched for reliability

1955—Micro-miniature sealed relay



CURTISS WRIGHT DESIGN FORUM

PRECISION COMPONENTS

FEATURES:
Time delays from 3 to 180 seconds 

Temperature compensated 
Miniature • Hermetically sealed 

Meets rigid environmental specifications

FEATURES Bi-directional • Positi’ 
balanced • Simplicity of

New DIGITAL MOTORS
Stepping motors for high reliability ap­
plications. Meet the requirements of 
assured reliability and long life for air­
craft, missile and automation systems.

SPECIFICATIONS

Delay range............... 5 to 6000 microseconds
Tolerance................................±0.1 microsecond
Signal to noise ratio........... Greater than 10:1 
Input and output impedance 50 to 2000 ohms 
Carrier frequency...................... 100 kc — 1 me
Delay to pulse rise time................ Up to 800:1

New ULTRASONIC
Enables development engineers to em­
ploy new concepts in existing and pro­
jected applications. Low in cost, small 
in size and simple to operate.

TIME DELAY RELAYS
For military applications —"H" and "S" Series
You can meet the shock and vibration conditions specified by 
today’s military applications with the “H” Series thermal time 
delay relay. They are small in size, of rigid construction and 
manufactured with thorough quality control and testing to assure 
conformity to the highest standards. The “S” Series has a single 
pole, double-throw contact arrangement with long life.

WRITE FOR COMPLETE COMPONENTS CATALOG 159
ELECTRONICS DIVISION

CURTISS-WRIGHT
CORPORATION • WEST CALDWELL, N.J.
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Encoder pattern (actu­
al size) will generate a 
binary output equivalent 
to the sine of the input 
shaft angle with a reso­
lution of one part in 2’°. 
After octagonal edges 
have been trimmed, disc 
measures 3.5 in. diam.

Computer-Designed Encoders
USING A computer to design a 3.5 in. 

diam code disk for a shaft-to-digital 
encoder resulted in resolution of one part 
in 210. The least significant bit track of 
this code disk undergoes 1024 transitions 
as the input shaft makes one complete ro­
tation.

Wes Stupar of Librascope, Inc., Glen­
dale, Calif., designed a mathematical 
model of the transition angle relationships 
for the LPG-30 computer. The idea, he 
said, is that a computer’s good accuracy 
cannot be used to best advantage unless 
its support equipment is at least as accu­
rate. When the computer itself designs the 
support equipment, accuracy is aided.

Problems

To get an accurate correlation between 
analog input and digital output, brush 
transition from conducting to non-con­
ducting segments must be closely con­
trolled. Encoder-track leading and trail­
ing edges must be precisely aligned along 
the radial line. Misalignment will result 
in the brushes making and breaking con­
tact out of synchronization—with a result 
ing erroneous count.

In computing transition angles, brush 
contact area must be allowed for since 
switching brushes have finite lengths.

This width in the direction of motion
means the brush will make contact with 
the approaching segment before the cen­
ter point of the brush passes over the 
transition point. Gonversely the brush will 
lose contact with the receding segment 
after the center has passed over the tran­
sition point, as in Fig. 1. Actual transition 
points are displaced half a brush contact 
length in both directions. To allow foi l 
this displacement, the theoretical transi-l 
tion angles must be modified.

Mr. Stupar's program is shown in Fig. I 
2. The actual transition angle of the 
mathematical model is Y'. Y is the theo­
retical transition angle, Ci the rotating

BRUSH

SURFACE OF 
ENCODER DISC

NON-CONDUCTING 
SEGMENT

CONDUCT! ne 
SEGMENT

Fig. 1. Brush transistion from conducting to

const 
' i>
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I 2'
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Mrnon-conducting segment on disc track. Brush
has finite length in direction of rotation, ef­
fectively increasing length of conducting seg­
ment.
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STORE 2T BRING X

TT
STORE a' OUTPUT X

ï

7
MULT X

ï

SUBTRACT î’

SET SW ” 2 a-

SET SW"2> kSET SW *2 = •-

Pattern Construction

• Mr Stupar explains, the function value
M h d at the transition angle is a linear
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1 mation of the value that exists at 
between transitions. The relation-

ppro 
oints

I constant, C2 the brush contact length di- 
vided by two and X the transition num­
ber. The relationship between these pa­
rameters is given by

ig to 
Brush 
i, ef- 
1 >eg-

BRING

- ~T

___ r
BRING 2

BRING T

OUTPUT T

INITIAL RESET

Sw • I «
Fig. 2. Program set up

-5ETX ST04AM* I 
;SET t >704AGE ‘ I

c
SUBTRACT T

- Y

on LGP-30 computer to 
calculate desired transi­
tion angles. Angles will 
be used to guide an op­
tical jig borer, which will 
cut master pattern for 
encoder disc. In dia­
gram, p is (Tmax — T).

2 MORE FANSTEEL
SPACE-AGE ALLOYS

with

SUBTRACT

♦
MULT —réi

ADO C,

SUBTRACT C,

X___
STORE Y

ADD I

BRING Y'

SET SW I • •.

♦
CLEAR XSTOR

STORE T ♦ I

----T
ADD I

__ L
BRING T

BRING X

-- J...
OUTPUT Y‘

SET SW” 1= I

tion 
vith
cen- 
the 

will 
lent
ran- 
ition 
itact

for 
msi-

Fig. 
the 

heo- 
iting

i —i -j- c-i — — i; l>2
The theoretical transition angle Y is a 

■unction of the transition number X. More 
Sirecisely, it is the angle whose function 

s the digital output at the transition 
)oint, since the purpose of the encoder is 
o generate the function of the angle.
Encoder disk tracks are numbered from 

me to Tmax beginning at the center with 
Ihe most significant bit track and ending 

vith the least significant bit track. On any 
(iven track T, the number of transitions 
s 2r-so the most significant bit track has 
■’ = 2 transitions and the least significant,Tht binary value of a function gener- 
ited depends on the resolution of the en- 
°der Tmax). For best accuracy, the tran- 
■tions that define a particular conducting 
W it occur at points equidistant from 
ie ai de where the output exactly repre- 
pnts ie function of the code disk. That

ship for a track T is expressed
X' = [(X2 <Tmax -V2]/2Tmnx 

which for the least significant bit track 
Tmax becomes

X' = (X- l/2)/2 Tmax
Mr. Stupar’s program for the LGP-30 

constructs a table of actual transition 
angle vs the transition number for each 
bit track. For exery X of every T, X' is 
calculated as above. Y is then calculated, 
bearing in mind that Y is the angle whose 
function is X'. Y' is found using the first 
equation.

The transition angles calculated by the 
computer are used at Librascope to guide 
an optical jig boring machine. A large 
master of the encoder disk is machined 
from a plastic stock, which consists of a 
white lamination between two black lam­
inations. The top black laminate is cut, 
exposing the white according to the 
switching pattern required by the transi­
tion angle.

The resulting master is then photo­
graphed, and production encoders are 
etched in a printed circuit process.

For further information, turn to the 
Readers Service Card and circle 101.
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High Strength-To-Weight at
HIGH TEMPERATURES

FANSTEEL 80 METAL
Alloy—Columbium-zirconium
Melting Point—4350°F.
Density—
8.6 grams per cc (0.311 lb. per cu. in.)

Tensile Strength-
Annealed 70° F.; 47,000 psi.

Stress-To-Rupture—
100 hr. 2000°F.

(argon) 18,800 psi.
500 hr. 2000°F.

(argon) 11,000 psi.

Other Properties—Ductile to brittle transi­
tion temperatures in annealed state are 
well below room temperature.

Advantages and Uses—Extremely high 
strength-to-weight ratio for high tempera­
ture applications. Excellent weldability, 
ductile welds with little or no tendency to 
fracture in heat affected zones. Easy fab­
rication at room temperature, as worked 
or annealed. For missiles, rockets, space­
craft, other high heat applications.

Ingot
to forging
to 020"x37"x120" sheet

FANSTEEL 82 METAL
Alloy—Columbium-tantalum-zirconium
Molting Point—4550°F.
Donslty—
10.26 gram* per cc (0.371 lb. per cu. in.)
Tensile Strength-
Annealed 70° F.; 55,000 psi.
2000*F. in air; 29,600 psi.
2400*F. in air; 11,700 psi.
Stress-To-Rupture—
100 hr. 2000°F. (argon) 17,500 psi. 
500 hr. 2000°F. (argon) 13,500 psi.

Other Properties—High oxidation resist­
ance compared to pure refractory metals. 
Oxide film is tenacious, non-volatile, 
tends to form protective coating. 16-hour, 
2000sF. tests in flowing air show remark­
ably low scaling of 0.01 cm.

Advantages and Uses—Exceptionally suit­
able for air-frames and certain missile 
applications. Provides desirable strength- 
to-weight advantages at higher tempera­
tures plus the same workability, welda­
bility and ductility of Fansteel 80 Alloy.

AVAILABLE in ingot», forging», bar, rod, plate, »heel and fabricated part». 

Write for latett technical bulletin».

FANSTEEL METALLURGICAL CORPORATION North Chicago, III,, U S A.
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Fig. 1. Photomicrograph of glass micro­
balloons showing their spherical nature. 
Inset, top, shows how loose material 
may be poured.

LEC

h 
agei 
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Fig. 2. Ingredients and finished molded piece, resulting 
from a "pack-in-place" procedure.
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Plastic Dielectrics
Based on Hollow Glass Microspheres

William R. Cuming

Emerson & Cuming, Inc.
Canton, Mass.

This article discusses applications of a 
material which offers a number of possi­
bilities for producing low weight, high 
temperature, and accurately controlled di­
electrics. It is free flowing powder resem­
bling fine sand. Each particle is a hollow 
glass sphere of micron dimensions.

Glass microspheres for dielectric applications 
are usually bonded together to produce a 

foam. Additives such as metal flake or titanates 
can be included for dielectric property adjust­
ment. Bonding agents can be organic or inor­
ganic. Epoxide and silicone resins are among the 
organic materials used. Sodium silicate and alum­
inum phosphate are among the inorganic bonding

Table I—Foams Based on Hollow Glass Microspheres

cored.

Designation
Self 

Bonded
Epoxide 
Bonded2

Epoxide 
Bonded3

Polystyrene 
Bonded3

Silicone 
Resin 

Bonded

Inorganic 
Bond using 

Silica Sol

Weight, 
lbs/cu ft. 12 20 23 32 25 25

Dielectric
Constant

109 to IO10 cps 1.25 1.45 1.55 1.67 1.6 1.55
Dissipation
Factor 

10’ to 10’° cps 0.002 0.01 0.01 0.001 0.002 0.004
Compressive 

Strength, psi 150 1010 1500 5000 750 350
Operating 
Temperature

Range, °F —70 to* -70 to —70 to —70 to -70 to —70 to
4-1000 4-300 4-500 4-350 4-800 4-1100

Commercial 
Designation —— Eccofoam PT Eccofoam DPT Stycast Lo K Eccofoam LM —

1. Two component, room-temperature
2. One component.
3. Cross-linked.
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number ... or write direct : Monsanto
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and.

Te

call on the Coolanol 45

Coolanol: Monaanto T.M., Rsa. U. S. Pat. Off

ment.

referred to as artificial dielectrics.

agents. Glass microspheres have been self 
bonded, i.e. no other material is added. Bonding 
takes place at the surface of each particle to
adjacent particles.

Properties

Particle diameter is in the range from 30 to 
300 microns; wall thickness is about 3 microns.
Softening temperature is in excess of 1200 F.
Bulk density is about 12 lbs per cu ft.

At microwave frequencies (3000 to 10,000 me), 
glass microspheres, trade-named “Eccospheres,
Fig. 1, have a dielectric constant of 1.2 and a 
dissipation factor of 0.002 as loose material ( 12 lb.
per cu ft.). When self bonded into a rigid foam 
of the same density, the dielectric properties are, 
of course, the same. Thus, this sets the lower limit 
of the material at its present stage of develop-

When glass microspheres are bonded together 
with a separate bonding agent, the density of 
the resulting foam is increased. In general, 
strength is improved. Dielectric constant in- 
creascs. Dissipation factor is somewhat depend-
ent upon that of the bonding agent. Service 
temperature of the foam may be limited by the 
thermal stability of the bonding material.

Properties of foams based on glass micro­

ms
a 

tes 
st- 
or- 
he 
m- 
ng

spheres are given in Table I. Densities other than 
those given are possible by varying the binder 
to microsphere ratio. None of the foams listed in
Table I contains loading material. By loading 
material is meant metal and/or titanate particles 
which, when dispersed throughout a foam, in­
crease dielectric constant without a significant 
increase in weight. Loaded foams are often

Making The Foam

In making the foams of Table I, the bonding 
agent is first prepared. This may be a liquid
resin monomer, a resin in solution or, as in some
inorganic systems, a colloidal aqueous suspension.
airing or gelling agents are added. The dry glass
icrospheres are then mixed in. For most foams,

he resultant mix has the consistency of damp

Exact proportions of glass microspheres to
inder is determined experimentally in light of 
he final physical and electrical properties
esired. The binder-microsphere mix is tamped 
r p icked into a mold or cavity. The term “pack 
n place” is used to designate this type of foam.

small air hammer fitted with a flat plate may be 
set or simply a hand tamping rod.

mix is packed to maximum density; it fills 
he ivity completely and uniformly. A cure next 
akc place which welds the discrete particles
°ge ier. Once cured, it can be machined. Mold- 
ng t » exact contour is also possible. Fig. 2 shows
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IBM cools current deflection

Coolanol 45 dissipates heat from the 360-watt Cur­
rent Deflection Amplifier produced by IBM Military

Products Division for the AN/ASB-4 bombing/navi-
gational system—operational in the B-52 bomber.

For compact design . .. Coolanol 45 dis­
sipates the increased heat created when
£ou must pack more power into less space, 

jquid-cooling allows miniaturization of 
components that must be lightweight, yet 
powerful enough for today’s advanced 
system designs. It lends itself well to pack­
age systems of individual units which can 
be removed, serviced and replaced easily.

For design simplicity 
ability of Coolanol 45 to function as a
coolant-dielectric or as a hydraulic fluid. 
Coolanol 45 pumps and cools efficiently 
from -65° to 400° F.—performs well over

For reliable performance 
provides reliable temperature control to 
assure accuracy of components such as 
fire control and countermeasures units.

an environmental temperature range even
wider. You can eliminate the variables of
multiple fluids or multiphase fluid systems 
by standardizing on versatile Coolanol 45.

Quality control specifications include pas­
sage through an 0.8 micron filter, assuring 
fluid purity for reliable operation in the 
close tolerances of your servo mechanisms.

SEND FOR NEW DESIGN BOOKLET. “Design Tips on Liquid Consult Monsanto on the advantages of

Cooling with Coolanol 45” discusses static and dynamic cooling methods,
how to apply the package concept to cooling design, how to simplify and

liquid-cooling for your systems before you 
select your cooling method. Monsanto 
technical specialists are ready to help with 
the fluid aspects of your system design.

standardize cooling and hvdraulic units.
It gives you a step-by-step solution of a
tvpical cooling problem to show vou
how to apply principles of heat transfer
in actual practice, ror your copy of this
new booklet, circle the reader-service

('hemical Company, Organic Chemicals
Division, Dept. AF-1, St. Louis 66, Mo.

Monsanto
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Advance Stamping has been helping 
metal working industries of various kinds, 
attain higher production at lower cost, 
for over 35 years.

a typical ‘pack in place” foam and the cured 
molded piece.

Fig. 3. Disks and a sphere are typical shapes fabricated from glass microballoons

ELECTRONIC DESIGN • June 24, 1959

when you engineer in stampings. Save 
on material, labor and assembly costs. 
Here are just a few of the Advance Stamp­
ings, which have been fabricated in 
various materials to meet tolerance spec­
ifications, delivery and price.

Th«»« ore actual size 
advance stampings, 
which saved production 
costs.

dispersion of the loading material is thorough 
and packing is done with care, excellent uni­
formity of electrical properties is possible. Table 
II gives data on loaded foams.

A special case of the artificial dielectric foam 
is that in which the loading material is of high 
loss. In this instance, an absorber is produced. 
Carbon has been found to be an effective lossy 
material. By varying carbon content, it is possible 
to vary dielectric constant and dissipation factor 
of the foam. Graded free space absorbers have

• MAXIMUM 4" BLANKS • MAXIMUM 2 %" DRAW 
♦ CAPACITY TO 65 TONS

YOUR PRODUCTION
-YOUR PROFITS 

WITH

For artificial dielectrics, finely divided metal 
flake is usually used. This is added to, and dis­
persed in, the binder prior to addition of the 
microspheres. Aluminum flake of micron dimen­
sions is effective. For high temperature dielec­
trics, silver may be used since aluminum oxidizes 
rapidly in air about 700 F. Blocks or sheets of 
foam are again made by packing into a mold. If

S«nd us your blue print« or somplas For quotations. 
Advance onginoors oro available to consult on ways 
Fa improve your competitive position.

Write for Small Stamping Specialists Brochure

ADVANCE STAMPING CO
12023 Dixie Ave., Detroit 39, Michigan

PROFITS 
INCREASE

Artificial Dielectric Foams Based on Hollow Glass Microspheres

Designation One Component 
Epoxide Resin 

Bonded

Silicone Resin 
Bonded

Silicone Resin 
Bonded Inorganic Bond 

Using Silica Sol

Loading Aluminum Flake Silver Flake Titanate Titanate
Weight, lbs/cu ft. 23 25 20 to 35 20 to 40
Dielectric Constant
and Dissipation 2.5 and 0.013 2.0 and 0.008 1.7 and 0.002 1.7 and 0.002

Factor Range to to to to
109tol010cps 7.0 and 0.03 3.5 and 0.02 3 0 and 0.007 3.0 and 0.007

Compressive
Strength, psi 1500 700 600 500

Operating
Temperature

Range, °F —70 to 4-500 —70 to 4-800 —70 to -j“800 —70 to 4-1200
Commercial Eccofoam Hi Eccofoam Hi

Designation K625D — K650T —
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Design Features Include

Httiwtt if mt tifiti ut» rtmrt

CIRCLE

Complete detailed technical information will be supplied 
promptly on request. Please address inquiries to Dept. ED.

Air Force, Wright Air Development Center, 
Branch, Lt. John Dickinson, Technical Monitor. 
Air Force, Cambridge Research Center, Mr. 

Hacksmith, Technical Monitor.
Navy, Bureau of Aeronautics, Mr. Jay Stevens, 
tl Monitor.

Magnetic Core Buffer Memory Sets New 
Design Standards for Data Handling Systems

From General C eramies—Four new magnetic core buffer memories 
that are setting new design standards among data handling system designers 
requiring increased efficiency in smaller physical packages.

uni-
'able

80% Saving 
in Panel Space!

Acknowledgment

of the work described herein were sponsored

lav s of absorptive foam wherein properties 
var d in the proper manner from the front or 
inci ent surface to the rear. These, of course, 
could be used in radome nacelles to prevent 
unv anted reflections from nearby metal surfaces. 
Fig 3 shows some typical shapes.

Uniformity

As indicated previously, foams based on micro­
spheres are uniform from point to point and com­
pletely isotropic electrically. Techniques have 
been worked out so that dielectric samples can be 
taken from a packed mass of uncured foam. The 
samples are cured and measured for dielectric 
properties. If these are acceptable, the foam mass 
is cured. If dielectric properties are not accept­
able, the foam mass is broken up and repacked.

satisfactorily under higher ambient temperature conditions.
4. EASE OF MAINTENANCE—All components are within easy 

reach All circuits are on plug-in cards except power supply 
which is hinged across the back; swings out for easy 
accessibility.

5. EXTRA FEATURES—All units are equipped with an elec­
tronic clear and output register at no extra cost.

sible 
actor 
have 
ssive

Applied Logics Division
GENERAL CERAMICS CORPORATION 
KEASBEY, NEW JERSEY, U.S.A.
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1. SPACE-SAVING —Require only 5^4 " of standard rack space 
. . . permit smaller overall system design.

2. VARIABLE CHARACTER AND BIT LENGTHS-Unique de 
sign of driver circuit permits circuitry of existing data han­
dling system to be enlarged without costly redesign.

3. HIGHER OPERATING TEMPERATURE RANGE-Contributes 
to miniaturized system design because memory functions

Radome Cores

For radome applications, the foam can be 
packed into a layer for use as the core in a sand­
wich construction, or it can be packed into a 
honeycomb core. Dielectric constant can be 
adjusted to that of the skins of the randome. See 
“Artificial Dielectric Foams for Radome Core” 
by W. R. Cuming in the June 1957 Proceedings of 
the OSU-WADC Radome Symposium. This des­
cribed the use of a loaded epoxide “pack in place” 
foam in making a radome. The same general pro­
cedures are possible for use of the other foams of 
Tables 1 and II.

At the present time, laminates and honeycomb 
are not available with temperature capability as 
high as that of some of the foams listed. Inorganic 
laminates and ceramic skins are under develop­
ment. If these become available for use in sand­
wich structures, foams based on hollow glass 
microspheres will find utility as core materials, 
n the meantime, the foams are being used in 

antenna and microwave lenses and as dielectrics 
in wave guide systems. Electronic circuits and 
components are readily embedded in these foams 
for structural support. A wide variety’ of thermal 
insulating applications make use of the foams.

Development work is proceeding on higher 
temperature, lower weight and lower loss micro­
spheres and suitable bonding and loading agents. 
Because of the versatility, inherent uniformity’ 
md good physical properties of the “pack in 
riact foam system, it is expected that it will 
md .eneral acceptance in the dielectric materials

Now available in either random access or sequential designs

144 M4A — 144 characters in 9x16 array with a word length of four bits 
144 MBA — 144 characters in 9x16 array with a word length of eight bits 
512 MBA — 144 characters in 16x32 array with a word length of eight bits 
1024 MBA—1024 characters in 32x32 array with a word length of eight bits,

GENERAL CERAMICS
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stock motorin a new

Electrostatic
Function Generator

Follows Penciled Curves

Three-channel function gen­
erator (with case removed) 
reads three charts on separate 
drums.

I

HOLTZER-CABOT 
offers these 

CUSTOM FEATURES

' i Ù

q S MAX.
O3Ì

GEAR MOTORMOTOR ONLY

21
16

MODEL RBC-2407 
2-Phase Instrument Servo Motor

27 MAX.
16

• High torque-to-inertia ratio
• Torque to meet your needs
• Several output speeds to choose from
O Control winding impedance of 5400 ohms locked rotor
• New motor end cap design for easier mounting, 

better heat dissipation
The RBC-2407 is available as a basic motor or with four stock 
gear ratios to meet your application requirements. All gear motors 
are electrically and mechanically interchangeable. Send coupon 
for free bulletin covering complete details, including physical 
dimensions and electrical specifications of this Model RBC-2407 
instrument motor.

HOLTZER-CABOT MOTOR DIVISION • NATIONAL PNEUMATIC CO., INC.
Sales-Service Representatives in Principal Cities throughout the World

Designers and manufacturers of 
mechanical, pneumatic, hydraulic,

electric and electronic 
' equipment and systems

HOLTZER-CABOT MOTOR DIVISION, Department ED 
National Pneumatic Co., Inc., 125 Amory St., Boston, Mass.

Please send: □ Complete details of Model RBC-2407 Servo Motors 
Q Information on other H-C Instrumentation Motors

NAME. .TITLE.

COMPANY.

ADDRESS.

USING unconventional electrostatic 
curve following techniques, this func­

tion generator provides simple, reliable 
operation. Departing from time-honored 
methods of generating curves, the instru­
ment, manufactured by Research, Inc., 
115 N. Buchanan Ave., Hopkins, Minn., 
avoids many weaknesses inherent in tra­
ditional cam-following or magnetic flux 
sensing systems.

Cam-Follower is Slow

In the cam-follower technique, an arm 
rides on a specially machined cam and 
positions a potentiometer slider. The 
voltage available at the slider varies with 
the cam’s radius.

Weaknesses of this method are:
■ It is not adequate for rapidly varying 
functions.
■ It requires precise machining to pro­
duce a cam whose radius varies with the 
desired function.

The flux sensing system can follow a 
curve drawn on paper without touching

the paper or the curve. But the curv 
must be drawn with a special silver in 
or a fine wire must be taped over thf 
curve.

An inductive pickup probe is servo 
driven to follow the flux pattern set up b; 
a high frequency current which is sen 
through the plotted curve. The serve 
motor which drives the probe also drive 
the shaft of a potentiometer which gener 
ates the function.

This method suffers from the fact that
■ The probe tends to round off sharp coi 
ners as a result of unsjinmetrical magnetii 
flux patterns.
■ The method requires an rf power os 
cillator, a phase detector, a probe amp! 
fier, a servo amplifier, and an inductiv 
pickup probe.

Electrostatic System is Simple 
and Fast

The electrostatic system, called a Data 
Trak Function Generator, retains only th 
servo amplifier. Like the magnetic system

it ci r 
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BRUSH a BLIF RIN«*

DRUMFRODE

ERROR VOLTAGE

95Í

SERVO 
MOTOR

SERVOS 
AMPLIFIER

urvi 
ini 
the

•O CYCLE 
LINE

OS 
npli 
:tivi

FRODE 
DRIVE 
WIRE

BO 
CYCLE 
LIRE■ /i

th

OUTPUT 
POTERTIOMETER

hat 
coi 
icti

— PLOTTED DATA 
( BRAPHITE PENCIL)

ELECTROSTATIC 
RINGS 

(GRAPHITE PENCIL)

ELECTRICAL 
SPRINQ CONTACTS

CURVE POTENTIAL 
SOURCE

CORRECTING 
LINES 

(GRAPHITE PENCIL)

PUBLISHED BY ROME CABLE C 0 R P 0 R A T 1 0 N , R 0 M E , N . Y .
PIONEERS IN INSTRUMENTATION CABLE ENGINEERING

Fig. 1. (left) Simple cir­
cuitry of the electro­
static line follower. The 
probe never touches 
the paper.

' • i 

p b 
.. n

I1-'

■ :

it c: n follow' a curve drawn from an engi-
nee s plotted data—but it does not re-
quiie special inks.

A carbon pencil boundary is drawn on 
each side of the function to be followed. 
The two carbon lines form the plates of a 
capacitor. They are connected across a 
ow voltage 60 cycle line to set up an elec­
trostatic field.

An electrostatic pickup is servo-driven 
to follow the center of this field. To help 
the probe find the center of the field, the 
areas defined by the boundaries are made 
to appear as constant potential surfaces. 
This is accomplished by encircling the 
outer edges of the graph with electrostatic 
rings connected by graphite pencil to the 
nearest boundary as shown in Fig. 1.

The Data-Trak has some other advan­
tages.

Fig. 2. (below) A typi­
cal graph preparation. 
The magnified view 
shows how to compen­
sate for rounding of 
sharp corners.

m An inadvertent break in the graphite 
boundary does not collapse the electro­
static field as it would the magnetic field 
about a ‘transmission line” carrying cur­
rent.
■ The desired function can be altered 
easily by erasing the pencil boundaries 
and drawing the new function level.
■ A function can be cycled by wrapping 
the graph paper around a rotating drum 
as shown in Fig. 1.
m Rounding of sharp corners can be 
eliminated by “shading” the inside cor­
ner with a graphite pencil as in Fig. 2. 
The desired function can thus be repro­
duced to accuracies better than one per 
cent of full plotting scale.

For more information on this electro­
static curve follower, turn to the Reader­
Service Card and circle 102.

A DIGEST OF NEW DEVELOPMENTS 
IN ELECTRONICS AND AUTOMATION

SHIELDED 
CABLE

CAR WITH RADAR. Latest auto experiment applies principles of radar to warn 
motorists of obstructions in the road. Black plastic cones, mounted on the 
car front, send out signals that are reflected by solid objects in the car’s path, 
then cause a red light to flash inside the car. Motorists are forewarned of 
stalled vehicles ahead of them, as well as being told, electronically, of ap­
proaching too close to cars they are following. In the cones are two 10-inch 
aluminum reflectors, mounted four feet apart. Transmitter and receiver are 
concealed in front fenders. Device is sensitive to objects up to 1000 feet 
ahead. Warnings are made by flashing lights or by sound.
WHY SPACE SIGNALS FAIL. What happens to signals from outer space when 
they pass through the ionosphere and troposphere, especially in auroral 
zones? Radioastronomers are trying to find out—working at field stations 
from Boston to Palo Alto and at stations in Alaska, Greenland, the Aleutians, 
Sweden and Norway. Their tools: radio stars and the sun itself. First phase 
of the giant program is to map auroral zones (streams of particles that result 
from solar flares) and probe the state of ionosphere at various times. They 
hope to answer some important questions on the auroral effects of celestial, 
earth-based signals.
13 THERMOPLASTIC COLORS. Polyvinyl chloride thermoplastic compounds 
have grown in popularity with the coming of the Space Age, are now being 
used extensively in complex multiconductor cables (Rome has put as many 
as 163 conductors in a single jacket for one manufacturer). To thoroughly 
color-code vast cable constructions, Rome offers its PVC compounds. Rome 
Synthinol, in 13 solid colors Further color coding is attained by spiral stripes 
or other approved coding methods. Synthinol’s inherent flame resistance, 
when combined with toughness, abrasion resistance, high dielectric strength, 
and ozone resistance, makes it excellent for long-life insulation or jackets. 
All the facts are in Bulletin RCD-400, yours for the asking from Rome. 
Write Impulse, c/o Rome Cable, Rome, N. Y.
NEW COMMUNICATIONS MEDIA? Due to the great number of users, radio 
communication has distinct disadvantages today—says the Military. Fre­
quency space is limited and easily jammed. Channels are unreliable. And 
there is no single type of communication circuit that is satisfactory for the 
entire globe. The USAF, which relies heavily on communications without 
delays, is trying to overcome these drawbacks by investigating the properties 
of low-frequency radio, sound, light, heat and nuclear radiation as means 
of communication. Various proposals are now under consideration.
CABLEMAN’S CORNER. Over the past few years, enormous strides have been 
made both in materials and manufacturing techniques associated with the 
wire and cable industry. To keep in stride with these changes, various military 
organizations have initiated steps to revise and bring up to date their spec­
ifications related to wire and cable. Military Specification MIL-W-16878C 
is already completed and issued. Draft copies of Military Specifications 
MIL-C-3432B and MIL-C-13777B have been issued and analyzed. These 
specifications are now in the final stages of acceptance and activation.

Now is the time to analyze your own specifications and requirements to 
see that they reflect the advanced thinking of the industry. Make sure your 
specifications are up to date and that the material you use is in accordance 
with the latest specifications. When you need cable, call on a cable specialist. 
Our number is Rome 3000.

These news items nrpresent a digest of information found in many of the publica­
tions and periodicals of the electronics industry or related industries. They appeoir 
in brief her** for easy and concentrated reading Further information on each can 
be found in the original source- material. Sources will be forwarded on request.
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High Speed, Word-Organized

Memory Techniques
R. P. Schneider and G. H. Barnes

'word selection

iat th(

1959

INFORMATION 
ANO SENSE LINE

Fig. 1. A transformer cou­
pled drive circuit with its 
output current waveshape.

linear selection memory
organized memory’ has also been referred to as a

time 
durin

Burroughs Research Center 
Paoli, Pa.

“Maybe it will work” is too prevalent an attitude in papers on memory design. Authors 
Barnes and Schneider wrote this article to offset this attitude and to show the importance 
of proper attention to drive current tolerances.

In the photo, Robert Schneider (seated) is checking a sense amplifier of a direct-drive 
memory as George Barnes adjusts the simulated arithmetic and control inputs.

THREE specific techniques for designing 
word-organized memories are described here, 

along with their advantages and disadvantages. 
These techniques differ mainly in their method 
of coupling the drive current to the selected 
memory word, so these coupling schemes are 
emphasized.

The word-organized memory can be defined 
as one electrically organized into words; the 
memory* elements storing a given word are driven 
by’ a single selection element associated with that 
word, rather than by a pair of selection elements 
in a row/column selection matrix. The word-

ELECTRONIC DESIGN ♦ June

revei
¡Hinn

memory'.
The first design technique uses square loop, 

metallic-tape cores to couple the drive current, 
by transformer action, to the memory cores stor­
ing a given word. The other -two schemes use 
direct coupling.

Although these drive current configurations 
are applicable to memories built of other devices 
such as twistor, thin-film, and cryogenic memories, 
the discussion in this article is concerned with 
the complete switching of square loop ferrite cores

of the type commonly used in coincident-current 
memories.

Transformer-Coupled-Drive Memory

A particular 512 word memory, now operating 
in a special purpose computer, uses read-write 
drive currents which are transformer-coupled to 
the memory words by’ a switch-core matrix. Each 
switch core is associated with one particular 
word in the memory. The switch-core arrange­
ment is shown in Fig. la.

Matrix selection is not entrusted to the non­
linearity’ of the switch cores; diodes are added to 
prevent possible parallel paths. The switch core 
associated with the word to be addressed is 
selected by the proper combination of transistor 
drivers and switches.

The selection of one of 16 transistor drivers 
and one of 32 transistor switches selects one of 
512 switch cores. Each switch core has three 
windings: one winding receives the primary drive 
current; the second receives a de reset current; and 
the third is the output w inding to the 32-bit mem­
ory’ word and a swamping resistor.

During the read cycle, a current pulse in the 
primary winding of the switch core overcomes 
the de reset ampere turns applied to this core and, 
in addition, supplies the full read current to the 
output memory core word.

Flux reversal occurs m the switch core during 
the read cycle. Reverse polarity' WTite current 
flows at the end of the primary’ drive current, 
when the de reset current returns the flux to its 
original direction. If the de reset and output 
turns ratio is unity, and if magnetizing ampere' 
turns are neglected, the write current will tiquai 
the de reset current. The write current will con­
tinue to flow until the switch core is reset to sat
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The WL-7411 3" Permachon stores an

The WL-7383 1" Permachon stores a resolu-The Permachon is a new class of tube which

currents.

all ONEs.

Tv

I R

R

Edt

ura on in its original state. The output current
reform is shown in Fig. lb.

Westinghouse tube engineering...

1 lis system uses square-loop permalloy switch
cores but pulse transformers may also be used.
Th< latter scheme, used by R. E. McMahon,1 is
faster, but has poorer write current regulation,
and must therefore use larger information drive

Since the write current for the addressed word
is stored during the read cycle, in the form of
reversed flux, the word address may be changed
immediately after the primary drive current dis-
appears. The write current will be unaffected by
an address change at this time.

The purpose of the swamping resistor is to
insure a minimum switch-core switching time
during the write cycle. Because the amount of
flux switched during read must equal the amount
of flux reversal during write, the maximum write
time occurs when no memory cores are switched
during a write cycle which follows a read out of

The design of the square-loop core transformer
must satisfy a number of criteria. To prevent
degradation of the read current pulse, the switch
core should have sufficient flux that the primary
drive current cannot saturate it. The voltage-
time integral across the secondary (N2) winding
of the switch core can be stated, with reference
to Fig. la, as

hdt — A — Ma -f- Ir RTr 4- IAr

where AC*« = flux switched during read time

'Ir = number of memory cores switched
during read.
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= memory core flux.

= output (read) current.

= swamping resistor.

= secondary line inductance.

he voltage-time equation during write is

— N2 A = AIw
+ Iw RTw + L (Ir + Iwl

Th ‘ symbols used during write (W) are analo-
OUS o those in the read (R) equation. The reason

I in the last term of the write equation is
at t here is no time separation between the read
d 'rite pulse.

Sir e the flux switched during read is com-
•ete reset during write,

A Tß — A

a new concept
will store an image written optically or elec-
tncally, and will scan out many copies of that
image. Stored resolution is extremely high for
the size of target, and is not limited by storage
mesh as in conventional storage tubes.

image exceeding the resolution of the
image orthicon, and eight shades of gray.
It will operate with standard image
orthicon components. Storage and read-
out are comparable to the WL-7383.

storage tubes
tion of 500 lines per diameter (by shrunken
raster method) and eight shades of gray. It will
operate in a standard vidicon camera. Optical
images of vidicon quality can be stored and over
10,000 copies read out at 30 copies per second.

you CAN BE SURE...IF ITS

Westinghouse
Electronic Tuba Division Elmira. N.Y.
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Fig. 2. A direct diode drive configuration which 
uses opposite polarity current drivers for read and 
write, and a bidirectional current switch.

iettin

lave:

’equir

■ÍTCUJ

READ WRITE
SWITCH! DRIVE

differences between procedures of the manufac­
turer and the testing section. The memory cir­
cuits use three transistor types, all germanium 
pnp, including two low-level types and one core­
driver type.

¡4 i 
Ln

A 
k is 

r' ' 
thru 

l V
V. I 
turn 
Lt \ • 
I Si 
line, 
tion 
in tl

N< 
desii 
write 
wors

The 
Pgural 
given 
hmpc 
Ind tl 

pthni 
^mp i

Two Direct-Drive Memories

I Th 
are t 
rate 
suite

MEMORY CORE 
WORD

ppera 
only 1 
write 
The fi
negati 
¡witch 
¡imilai

READ 

DRIVE

WRITE 

DRIVE

READ

DRIVE

WRITE

DRIVE

SWITCHSWITCH

MEMORY CORE 
WORD

READ
DRIVE

WRITE 
SWITCH

WRITE 
SWITCH

READ
DRIVE

the voltage-time statements for read and write 
can be combined, and the write time becomes

Tw~ 77 R + 77ft ft
The memory core characteristics determine Ir 

and IWi as well as the minimum Tw and TR. In 
addition, a minimum Tr is required to satisfy the 
minimum Tw in the equation for Tw The largest 
(Tr -|- Tw) sets a maximum permissible repetition 
rate. Adjusting Tw to be slightly higher than that 
required by the memory cores will reduce the 
maximum Tw, and improve the repetition rate.

The output currents are related to the primary 
drive currents as

.V2 Ir = 4V1 h — Nr Idc — Er

and

Aa I ir = Nr Idc — Fw

where li is the primary drive current through 
Nb NRIdc is the dc reset ampere-turns, and F is the 
magnetizing ampere-turns. The number of turns 
Ni, N2, and Nr are also dependent upon the 
magnitude of FR and Fw

In the design, FR and Fw should be held to a 
very small percentage of the total ampere turns 
so that current tolerances are not adversely 
affected by the uncertainties of magnetizing 
ampere-turns in the square-loop cores.

Fig. 3. A direct drive configuration which uses 
separate drivers and switches for read and 
write.

Distributed winding of Ni, N2, and Nr is re­
quired to reduce leakage inductance and to im­
prove coupling. Sector winding usually results in 
intolerable current waveshapes.

The temperature variation of flux in ferrite 
memory7 cores results in a temperature coefficient 
of drive current of approximately —0.3 per cent 
per deg C, to maintain an essentially constant 
core output and switching time over a tempera­
ture range of 0 C to 100 C. The pulse threshold 
current (that is, the current necessary to begin 
core switching) has a temperature coefficient of 
approximately —0.6 per cent per deg. C. There­
fore, of a constant core output is desired, the 
noise immunity of the memory cores will effec­
tively decrease as temperature increases.

This particular design, using ferrite cores of 
80 mill outside diameter and 50 mil inside diam­
eter, will operate well from 0 C to 55 C on a 
worst case basis. Excessive noise currents are 
predicted to occur at 90 C to 100 C. At 55 C, 
the worst case noise currents are only 75 per cent 
of the minimum allowable pulse threshold.

The read-write cycle time of this memory is 
5.5 |isec. The allowable amplitude tolerance on 
the read-write pulse is 10 per cent. The informa­
tion current pulse tolerance is *15 per cent. The 
ferrite memory core specifications are relaxed 
by an amount approximately 5 per cent above 
that specified by the manufacturer. This change 
is made to eliminate core rejection after the cores 
are wired into memory planes.

The additional tolerances should absorb any

Two other word-organized memory drive tech­
niques, which will now be discussed, use direct 
drive, eliminating the transformer coupling to the 
memory word. One of these techniques is shown 
in Fig. 2.

'This scheme requires opposite polarity current 
drivers (one for read and one for write) and a 
bi-directional current switch. During the read 
cycle, one read driver and one bi-directional 
switch are selected. The current path created is 
through one memory word. During the write 
cycle, the corresponding write driver is selected, 
delivering write current through the same word, 
but in opposite direction.

This system lends itself to complementary tran­
sistor circuits such as npn read drivers and pnp 
write drivers. The width of the read and write 
pulses are dependent solely upon memory core 
switching time. Read-write cycle times of 2.5 psec 
are attainable on a worst case basis using con­
ventional cores.

Diodes are required to block parallel paths in 
both the read and write drive lines.

A 16 word breadboard using this technique 
was designed with high-speed operation as the 
primary goal. The design was operated at a read­
write cycle tima of less than 2 usee. The speed 
was attained by using a high read current drive 
and an optimum write current versus information 
current ratio. The use of 50-30 mil ferrite cores 
eased the drive current requirements to obtain 
this speed.

An alternate direct-drive configuration is shown 
in Fig. 3. During the read cycle, one read driver 
and one read switch are selected. During the 
write cycle, the corresponding write driver and 
write switch are addressed. The current is de­
livered through the chosen path. Here the driver 
designs and the switch designs can be identical 
for both read and write. The memory7 circuitry 
can use all npn transistors or all pnp transistors.

A 512 word design based on this configuration 
had environmental tolerance and small size as 
primary goals. This memory was required to 
operate through a 150 C change in ambient tem­
perature.

Because of the circuit complexities involved 
in making the drive currents temperature-insensi­
tive over this wide temperature range, the mem­
ory elements were heated, and allowed to vary 
only over the upper 20 C change in temperature 
No drive current compensation was used. The 
peripheral circuitry, requiring all silicon semi- 
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Lond i ctors, had to operate over the full 150 C 
Lprei l in ambient temperature.

A great reduction in the size of the memory 
Las chieved by using multitum windings on the 
hem^ry cores. Eleven turns of wire were placed 
through each 50-30 mil ferrite core. Four of these 
turns associated with the read-write drive line 
were placed individually on each core. Seven 
turns were accomplished by stringing cores on one 
seven-stranded wire.

Six of these were used for the information drive 
line, and one for sensing. The result was a reduc­
tion of over 50 per cent for the complete memory 

tin the size and power required.
No power transistors were required with this 

design. This memory could operate with a read- 
write cycle time of 5 psec. All drive currents were 

Worst case designed to 15 per cent.

Comparison of Drive Types

i The advantages derived from switch-core drive 
are the core reliability and the lack of a need for 
write addressing. The reversed flux stored in the 
pitch core during read automatically produces 
[opposite polarity write current at the end of the 
[read pulse.
| The major disadvantage of the switch core is 
[speed. A definite time is required to permit re- 
Letting of the switch core, this time being a func­
tion of the flux switched during read. Another 
[disadvantage of switch core drive is the additional 
[collector voltage requirement imposed on the 
[driver transistor. The voltage that is developed 
[across the dc reset winding during the write cycle, 
is transformer coupled to the primary drive line, 
pd the driver transistor must be able to tolerate 
[this additional collector voltage.

Ihe direct-drive configurations allow faster 
bperation because the write time is now limited 
pnly by the memory core specifications. However, 
Write addressing is required with these schemes. 
[The first direct-drive scheme requires positive and 
Negative current drivers and a bi-directional 
hitch. The second direct-drive scheme, allowing 
similar read and write driver and switch designs, 
requires separate read and write switches.

The Proper Choice

I The proper choice among the three drive con- 
faurations is not obvious. Consideration must be 
pen to such items as desired memory speed, 
pmponent availability, memory size and cost, 
fad the mode of operation as specified by the 
fathi aetic and control section of the associated 
famp iter. ■ ■

Reference

I R. E. McMahon, "Linear Selection Core Memory 
fachr ।ues Using Transistors,” Transistor and Solid State 
fircui Conference, Feb. 1958.
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SNAP IN CLIP IN
THE NEW PRINTED

This A-MP unit is more than new—it is the only solderless, direct-contact connector on 
the market. Designed for both commercial and military requirements, it means faster 
assembly, greater reliability and versatility to you—at lower cost!
You get construction of unmatched close tolerances in both the contact and the one-piece 
molded housing. And—because each contact is wholly enclosed within its own housing 
barriers, there’s no need for post insulation. Contacts feature spring-lock design which 
assures positive contact with board—yet will not cause damage to board paths, even 
after repeated insertions.
Assembly is easy: An A-MP high speed machine crimps contacts to circuit wires. 
Contacts are quickly and completely snapped into housing, locked in place with a lance 
to eliminate damage from shorts, bending or strain. The printed circuit board is then 
inserted for unlimited circuit combinations.
Snap in . . . clip in—it’s that simple to save time, money and increase quality.

Send for full product Information today.

AMP Incorporated
A-MP products and engineering assistance are available through subsidiary companies in: Canada • England • France • Holland • Japan 
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Measure a Gain of a Million
with a VTVM and a Scope

THIS technique is a direct means of measuring 
■ gain by an output and input measurement with 

commonly available laboratory instruments. The 
method is independent of meter calibration and 
requires only a vacuum tube voltmeter with an 
output amplifier such as the Hewlett-Packard 
400C, and an oscilloscope such as the DuMont 
304.

General Procedure
Hook up the equipment as in Fig. 1, with the 

output of the meter feeding the oscilloscope 
through a simple filter. First, place the meter input 
lead at Ct and set the meter attenuator to give a 
maximum undistorted signal on the oscilloscope.

The signal level into the scope is K Ci where 
1/K is the attenuation indicated by the meter 
range switch. (For the Hewlett-Packard, if the 
signal is less than one millivolt, K is 50 db. Thus, 
the signal at the input appears at the output ter­
minals at a 50 db higher level).

Adjust the oscilloscope by means of its attenua­
tors, to yield a peak-to-peak display that touches 
the ends of the reticule’s calibration marks. Do

not touch the fine attenuator after this. Note the 
settings of the meter attenuator and scope coarse 
attenuator.

Switch the meter to a safe scale and put the 
probe at e0. Adjust the meter attenuator for maxi­
mum undistorted display on the scope. The test 
amplifier gain is then the sum of the absolute 
meter scale readings. This assumes the scope 
coarse attenuator was not touched and the picture

Typical Gain Measurement

Display

Fig. 1. Basic test set-up for measuring 
large gain.

e¡ 1

eo 10

Net gain ~ 
97 db.

-40 db

+ 40 db

— 40 db

At extremes of 
reticule
30 per cent short of 
reticule extremes (— 3 db)

+40 db + 20 db - 3 db =

TO 50K TO SCOPE
o—W ♦ —c

METER I
OUTPUT T (SEE TEXT^

o------------------• o

(a)

Fig. 2. The filter between the vtvm and scope in Fig. 1. Use the 
circuit of (a) to eliminate excessive high frequency hash, and the 
circuit at (b) to knock out excess hum.

obtained is as large as it was when the probe was 
at Cu This will rarely be so; so follow the next 
procedure.

If the test amplifier gain exceeds 90 db the dis­
play will extend beyond the face of the scope and 
it will be necessary to operate the oscilloscope 
coarse attenuator to permit the entire picture to be 
viewed. Merely add 20 db to the meter reading 
for each step of the scope attenuator.

If the resultant picture does not extend to the 
ends of the reticule, subtract an amount equal 
to the difference. Thus, use —6 db for half-scale 
display, — 2 db for 80 per cent of full scale, etc.

A typical example is given in the table.

Filter Design
Between scope and vtvm in Fig. 1 is a filter 

whose design depends on the measurement to be 
made. The choice is dictated by the frequency 
to be measured. If there is excessive high fre­
quency hash on the scope use Fig. 2a. Choose C 
so that 1/2jt/C = 50 K at f at least two octaves 
removed from the test frequency, f0.

Choose Fig. 2b when the hum level in the cir­
cuit is excessive and when f0 is less than 15 cps 
or greater than 240 cps. At fifteen cycles or 240 
cycles the filter insertion loss may be taken as 2 
db which is added to the gain.

It is worthwhile to note that it is not necessary 
to read the meter face except to note that a par­
ticular reading is not off scale, since this would 
distort the voltage at the output terminals.

The technique eliminates calibration errors as 
well as errors due to non-sinusoidal waveshapes 
and noise. The combination thus permits measur­
ing amplifier gains for irregular waveforms within 
the frequency range of the test equipment. The 
response of the equipment used was approxi­
mately 10 cycles to 100 kc. It could have been 
extended to de through use of a de vacuum tube 
voltmeter with an output amplifier.

Emanuel Katell, Sr. Project Engineer, Reeves 
Instrument Corp., Garden City, L.I., N.Y.
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TYPE 9234-4550 2PDT, 2AMP, MAGNETIC LATCH RELAY (BRACKET MOUNTING, SOLDER HOOK TERMINALS, HERMETICALLY SEALED)

TYPE 9200-5091 2PDT, 2AMP, RELAY (STUD MOUNTING, SOLDER HOOK TERMINALS. HERMETICALLY SEALED)

I ïss® i

&

TYPE 9200-5072 2PDT, 2AMP, RELAY (PLUG-IN OR PRINTED CIRCUIT MOUNTING, HERMETICALLY SEALED)

1

EACH SUBMINIATURE
RYSTAL CAN RELAYS

(SHOWN ABOVE...ACTUAL SIZE)

torture-tested
to perfection

relay performance

These sensitive Leach subminiature relays deliver big 
relay performance... in a crystal can size that makes 
them ideal for use in missile control circuits in airborne or 
ground equipment and in computer and printed circuits.

Torture-tested to perfection in the Leach Produc­
tion Reliability Center, these subminiatures are designed 
to meet the critical extremes of vibration, shock and 
other stringent environmental requirements in military 
and commercial applications.

They meet the specifications of both MIL-R-25018 
and MIL-R-5757C—as well as MIL-R-6106C, including

the minimum current test requirements. Uniform contact 
pressure and overtravel are guaranteed for the life»of 
these balanced-armature relays. They are available in a 
wide range of socket, stud and bracket mountings to 
meet specific customer requirements.

Write today for Leach Crystal Can Relay Brochure con­
taining specifications, typical ratings and other informa­
tion on these subminiatures! Or contact your nearest 
Leach sales representative to discuss your specific sub­
miniature relay requirements.

s
s

1

1
»LOOK TO LEACH

RELAY DIVISION...LEACH CORPORATION
5919 AVALON BOULEVARD, LOS ANGELES 3

s

?

DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA • EXPORT: LEACH CORP.. INTERNATIONAL DIVISION
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Vitreous-enamel POWER RESISTORS
The last word in vitreous-enamel 

power resistors! And that also means 
the best by any test!

All the outstanding quality 
and performance of the famous Clarostat 

“Greenohm” (cement-coated) Power 
Resistors, in a new, glass-smooth, unique 

blue-green, vitreous-enamel coating. 
Made to meet MIL-R-26C specifications.

• Literature on request.

More Good Reasons for Specifying Clarostat!

CLANS1ÄTJ CLAROSTAT MFG. CO., INC 
DOVER, NEW HAMPSHIRE

In Canada: CANADIAN MARCONI CO., LTD., Toronto 17, Ont.
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One-Way Trigger 
For Bistable Multi

We have a bistable multivibrator which fli 
every time it is triggered. Our problem was o r 
set the multi at specified time intervals so it wou] 
always start in the proper state. If it mis ed 
trigger, it was to be reset in the proper sequenc

Our solution calls for a minimum number 
parts and does not interfere with the circuit oper 
tion. It eliminates the possibility of resetting th 
wrong side of the multi. If the multi is in t 
proper state, the reset trigger has no effect.
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FIXED ADJUSTABLE

5- to 200watt 
ratings. Complete 
resistance ranges.

10- to 200-watt 
ratings. Complete 
resistance ranges.

Plus/minus 10%.
Plus/minus 5% 
tolerance for 50 
ohms and over. 

10% below 49.9 ohms. Mounting brackets 
furnished free 
with 25-watt 

and larger sizes.
Wire leads and 
lugs in smaller 

sizes. Lug terminals 
for larger sizes. Single slide contact.

The reset trigger in this multi will turn off T2 if i 
on. The trigger has no effect if T2 is off.

The postitive reset trigger returns the base 
T2 to ground through the saturation resistance 
the reset transistor T3. This action cuts T2 off if 
was on when the reset trigger was applied. If 
was off, no change in output takes place.

Paul Margolin, Project Engineer, Allen B. 
Mont Labs., E. Paterson, N.J.

Zener-VR Team
Makes Better Voltage Regulator

VR tube voltage regulators fail to regulate w 
the supply voltage is too low to ignite the 
tube. An obvious solution is to replace the 
tube with an equivalent Zener diode. But 
higher voltage Zener diodes are very costly.

An economical solution lies in using a low vo 
age Zener in series with the VR tube. The Ze 
has no voltage drop till the VR tube condu 
whereupon the Zener and the tube regulate 
gether.

For example, assume 90 volts are n quir
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acre s a load. A VR90 requires 125 v to fire. If
the R90 is replaced by a VR75 and a 15 v Zener,
the ombination will start at 105 v and regulate
at 9*, as required. The 15 v (500 mw) Zener is in-
expensive.

A another example, a VR105 and a two watt, 
45 v Zener will regulate at 150 v and fire at 113 v. 
This combination has advantages over the VR150 
in never permitting the regulated load voltage to 
exceed 150 v, and in regulating as soon as the volt­
age reaches 150 v.

Laurence G. Cowles, Electronic Engineer, The 
Superior Oil Co., Bellaire, Tex.

25V

Flux Loops Spot Bad Wheels 
On the Fly

Here’s a simple circuit to detect broken flanges 
on railroad wheels. The concept can be extended 
easily to checking other symmetrical, ferrous, mov­
ing parts.

Since it is highly unlikely that both wheels on 
an axle will have a part of their flanges missing 
from exactly the same location, a method which 
compares one wheel with the other will indicate 
when there is a bad wheel.

Since the wheels are ferrous, a comparison of 
magnetic properties provides adequate sensitivity, 
and is unaffected by most environmental condi­
tions.
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Bad wheel detector compares wheel flanges. The 
good flange provides ... a small magnetic air gap. 
The bad flange provides a large one.

Several variations of bridge or balance circuits 
can be used. The common feature of all of them 
is that no current flows through the actuating 
component till there is a difference in the mag­
netic paths.

Thus, when one wheel has a broken flange, dif­
ferent currents flow through the two detector coils 
and current then flows through the actuator. The 
actuator can be part of a signal circuit, or it can 
cans * paint to be sprayed on the axle carrying the 
bad wheel.

1 e circuit shown is a simple, non-resonant one, 
"itl a 60 cycle power supply. The actuator is in 
the enter-tap lead.

R hert A. LeMassena, Senior Engineer, Min- 
Mai )lis-Honeywell, Heiland Div., Denver, Colo.
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SILVERCEL BATTERY-POWERED TORPEDOES

A1 
*

STALK THEIR PREY-WITH DEADLY ACCURACY!

Through every stage of their stalking missions, the 
Navy’s revolutionary torpedoes depend on YARDNEY 
SILVERCEL® BATTERIES to power remarkable propulsion 
and homing devices.

From the largest and most complex missile to the 
smallest subminiature device, today’s advanced tech­
nology requires maximum energy from a package of 
minimum size and weight. As in torpedoes, YARDNEY 

YARDNEY ELECTRIC CORP.
“Pioneers in Compact Power” * 

40-50 LEONARD STREET, NEW YORK 13, NEW YORK

MANUFACTURERS OF YARDNEY SILVERCEL”, YARDNEY SILCAD 
CIRCLE 36 ON READER-SERVICE CARD

SILVERCEL® BATTERIES provide reliable energy with 
only 1/5 the size and 1/6 the weight of ordinary batter­
ies. They are used in 19 U. S. missiles...including major 
intercontinental and intermediate-range missiles.

Write today for complete technical data and litera­
ture to find out how you can gain needed power, save 
vital space and weight.

Patent» granted and 
pending.
Copyright 1958
Yardney Electric Corp.

* Trade Mark

AND YARDNEY ARCTIC* BATTERIES
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One Wire Source for 
Everything Electrical & Electronic

WIRE

WIRE

W1RKS • CA 8•CORDS

THE WIRE YOU NEED

8-2-8

Magnet Wire • Lead Wire • Power Supply Cords, 
Cord Sets and Portable Cord • Aircraft Wires 
Electrical Household Cords • Electronic Wires 
Welding Cable • Automotive Wire and Cable

You Can Depend on Belden . . . Ask Your Belden Jobber

7 Belden < ___ r

Belden
WIREMAKER FOR INDUSTRY 

SINCE 1902 
CHICAGO

hr h leu

IDEAS FOR DESIGN

Light Bulbs 
For Dynamic Compression

Dynamic compressors have been used for a^es, 
but they worked on the variable-gain vacu mi- 
tube principle, in a circuit akin to audio avc. The 
resulting distortion was unacceptable in n any 
applications.

Philips, of The Netherlands, has a different 
solution. They use the variation in the resist. <nce 
of incandescent lamps when they heat.

The figure shows the essentials of the circuit. 
The output of an audio power stage is applied tc 
a loudspeaker through a bridge. The loudspeaker 
is of the high-impedance, direct-drive ty pe when 
there is no output transformer.

—for EVERY ELECTRONIC application

—Correctly Rated—Quality Controlled

—for positive performance

—for the most complete line for all electronic applications

—for most advanced construction designs, insulations, 
and shieldings correctly service-rated

—for dependable uniformity under strictest quality control

—for complete information in an easy-to-read catalog

—for fast service

1800a

OUT

800-n-

1800a

This dynamic compressor uses light bulbs as the 
volume-varying element. By changing the resistors in 
the bridge, one can convert it to a dynamic expander.

When the lamps are cold, their resistance is 
about 200 ohms, and a good part of thp output 
voltage appears across the loudspeaker. When a 
strong audio signal comes in, and the output power 
goes up, the lamp filaments heat up and their hot 
resistance reaches 1200 ohms. The bridge is then 
much closer to equilibrium and only a small part 
of the output voltage appears across the speaker

Notice that, by reversing the unbalance of the 
bridge, for example by using two 150 ohm resistors 
instead of 1800 ohm units, the circuit is trans­
formed into that of a dynamic expander.

Dr. A. V. J. Martin, Carnegie Institute of Tech­
nology, Pittsburgh, Pa.

CIRCLE 38 ON READER-SERVICE CARD

ELECTRONIC DESIGN • June 24, 1959



)0a

POLARAD ELECTRONICS CORPORATION
Please send me information on

My application is

Name

DeptTitle

Company.

Address.
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FREE LIFETIME SERVICE 
ON ALL POLARAD 

INSTRUMENTS

POLARAD 
ELECTRONICS 
CORPORATION

MODEL TSA-W VERY WIDE DISPERSION SPECTRUM ANALYZER- 
7 kc and 50 kc resolution, 100 kc to 70 me dispersion. Logarithmic 
amplitude display. 5 sensitive tuning units

□ Microwave Spectrum Analyzers

□ Model R Receiver (see reverse side of this page)

CE CARD
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c. rhe

MODEL TSA S COMBINATION SYNCHROSCOPE SPECTRUM ANALYZER
5 kc to 5 me adjustaole bandwidth, 400 kc to 25 me dispersion 

Time and frequency display. 5 sensitive tuning units.
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Vhen a 
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leir hot

MAIL THIS CARD 
for specifications. Ask 

your nearest Polarad 
representative (in the 

Yellow Pages) for a copy 
of “Notes on Microwave 

Measurements"

JW Pulsed9 signal
F displayed

as a function 
of time.

Model TSA-S 
Combination 

Synchroscope 
Spectrum Analyzer

Visual display 
instantly shows 
distribution of 
microwave energy 
around carrier 
frequency.
Model TSA
Spectrum Analyzer

VISUAL MICROWAVE ANALYSIS 
4 microwave analyzers cover every application, 10-44,000 me
MODEL TSA SPECTRUM ANALYZER-25 kc resolution, 400 kc to
25 me dispersion. 5 sensitive tuning units

Polarad spectrum analyzers are basic “scopes" for all microwave work. They 
display instantaneously such parameters as attenuation, insertion loss and gam, 
bandwidth characteristics, SWR. frequency, power, etc. In addition they detect 
and display modulator and transmitter malfunctions such as double moding, 
misfiring, pushing and pulling by a magnetron, and frequency drift

" Direct, immediate 
observation jf 

spurious transmitter 
radiation.

Model SA-84 
Multi-Band 

Soectrum Analyzer.

Rapid 
signal 
comparison, W
accurate to 
.00025% at 10 kmc 
because rf extremely 
fine resolution of 
Model TSA-W Wide 
Dispersion Spectrum Analyzer

MODEL SA-84 MULTI BAND SPECTRUM ANALYZER - 10 to 40,880 me 
in a single unit

POLARAD
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DETECTS AND Ml
• Antenna patterns
• Field intensity
• R-F power
• R-F noise figure
• Leakage and interference
• Filter characteristics
• Bandwidth of microwave cavities
• Attenuation
• Insertion gain and loss
• Relative power differences between 

fundamental signal and harmonics

MAIL THIS CARD 
for specifications. Ask 

your nearest Polarad 
representative (in the 

Yellow Pages) for a copy 
of “Notes on Microwave 

Measurements”

Postage Stamp 
Necessary 

If Mailed in the 
United States

Now — one basic instrument serves for general 
communications as well as for detection and complete 
quantitative analysis of microwave energy.
Polarad Model R Receiver accepts all microwave signals: 
AM, FM, CW, MCW and pulse. Power and frequency 
are read directly on front panel indicators.
It permits all standard forms of signal monitoring: special 
output jacks for audio and video; trigger output to 
reproduce pulse width and repetition rate; recorder 
output to transcribe signals through commercial 
recording equipment.
Model R is simple to operate, extremely sensitive, highly 
accurate, and is designed for quick, easy inspection and 
servicing. It provides AFC, AGC, and continuous 
UNI-DIAL tuning. Eight interchangeable tuning units 
cover the entire frequency range.

ON ALL POLARAD 
INSTRUMENTS

BUSINESS REPLY CARD
First Class Permit No 18, Long Island City 1, N.Y.

POLARAD ELECTRONICS CORP

ELECTRONICS 
CORPORATION

Fig. 2.

Fig. 2 sh( 
ie b<¿se re 
us circuit, 
P HOU 
■due- s the 
®e jut ol 
to ) ^es to 
stored.
flor P. p( 

°> I it ime 
38 M REAt

43-20 34th Street Long Island City 1, N.Y.

Representatives in principal cities
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. . And Work . . . And Work!

Fig. 2. Slightly modified multi always works.

Fig. 2 shows a multi with two diodes and with 
ie base return resistors slightly rearranged. In 

circuit, if the two transistors try' to conduct 
multaneously, the voltage drop across R3 and R4 
due s the base current of the transistors till they 
wne out of saturation. When they do, the loop 
iin i ses to a very high level and oscillations are 
stored.

P. Foerster, Senior Engineer, The Martin 
1 dtimore, Md.

38 4 READER-SERVICE CARD

Originators of the Digital Voltmeter 

non-linear systems, inc. 
DEL MAR (San Di.go), CALIFORNIA

r2

MODEL 50 COMPARATOR
If (WUN UMUS

«>
m-u*€AK SYSTEMS WC

Ji™1
I OWE I Limi
MILLIVOLTS K

resistance limits

WTO
• IIUVOIB IK

Modified Multi
Starts Every Time

Conventional transistorized multivibrators, like 
e one in Fig. 1, are not always self-starting. An 

verload, or mere? chance when power is applied,
cause both transistors to conduct at the same 

■rle. If this happens, the transistors saturate and 
p gain drops to near zero.

Oscillations cease and do not start unless some- 
ing is done to raise the loop gain and restore 

scillation. From the viewpoint of reliability, the 
nventional multivibrator is simply not reliable.

ig. 1. Conventional multivibrator may not start oscil- 
fing when power is applied.

with the NLS 50 Go/No-Go I oltage Comparator
Heres a new method for determining whether or not an 
input voltage is within prescribed limits . . . and to do so 
quickly, easily and accurately! Just set the front panel dials 
of the NLS 50 Voltage Comparator to read any two voltages 
within the range of ± 0.001 to zt 999.9 volts. Apply the 
voltage under test and in 90 milliseconds the NLS 50 gives 
a clear go/no-go indication of voltage tolerance. Watch the 
limit lamps on the front panel. If the green "Between Limits” 
lamp lights, the applied voltage lies within the pre-set 
limits. If either of the red lamps light — "Upper Limit” or 
"Lower Limit”—the voltage under test is too high or too low.

With a sensitivity of 0.005% and its limit settings precise to 
zb 0.01%, the NLS 50 Voltage Comparator outperforms any 
other type of voltage limit detector. It’s transistorized, too 
... for reliability and ruggedness. And it’s so compact . . . 
the only limit detector complete in one package. Comparison 
amplifier, limit setters, reference supplies and range multi­
plier are all included in the one instrument, a 3%-in. high 
unit that fits conveniently into a standard 19-in. rack.

In addition to giving visual warning to the operator, the NLS 
50 gives go/no-go commands to such electrical devices as 
cut-off relays, sorting chutes, data printers, tape or card

m eNLS — Digita at Wo

VOLTAGE TOLERANCE

o^BP«

punches, and audible warning equipment. Extremely versa­
tile, the instrument may be used as a high-accuracy voltmeter 
without modification and may be adapted easily to detect

The broad applications of the NLS 50 Voltage Comparator 
include the following:
• Automatic checkout of missiles and electronic systems.
• High-speed, high-accuracy warning systems involving any 

parameter that can be converted to voltage (speed, tem­
perature, liquid level, distance, angle, acceleration, mag­
netism, weight, pressure, flow, light or other radiation 
flux).

• Automatic component test equipment for testing resistors, 
relays, diodes, transistors, vacuum tubes, batteries, tachom­
eters, motors, speed regulators and slip rings.

• Automatic process control, receiving inspection, produc­
tion quality control.

Write today for more detailed information concerning the 
capabilities, applications and operation of the new NLS 50 
Go/No-Go Voltage Comparator.
PRICE $177500 COMPLETE • F.O.B. DEL MAR
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Higher-Temperature Capacitors

New Dielectric Materials Help Break the Heat Barrier

By Marc F. Warmuth Staff Engineer, Airborne Accessories Corporation

Drilled Clear Plastic 
Keeps Diodes Shipshape

In many labs, crystal diodes always tend t g 
lost, damaged, or simply mixed up. The m hq 
shown here is a simple one for keeping the c odJ 
out of the way of harm, and for keeping ma ha 
pairs in proper order.

Rs

Special Mylar*, Teflonf and mica 
constructions permit continuous 
operation up to 600°F

insulation resistance 
tures, but with mica

at high tempera- 
the critical value

Three new types of special high-tempera­
ture motor-starting capacitors, utilizing 
Mylar, Teflon and mica dielectric respec­
tively, have been developed recently by 
Airborne. The Mylar and Teflon types 
are wound of very thin metallized film 
for greatest possible miniaturization. 
The mica type is wound of a sandwich 
of aluminum foil and thin, pure mica 
ribbon, metallized mica not being pro­
curable. All are encapsulated with 
thermoplastic polyamide or thermo­
setting epoxy resins (depending on 
temperature range) in sealed, cold- 
drawn steel cans with fused glass termi­
nals. This construction provides low 
inductance units of exceptional mechani­
cal sturdiness and environmental re­
sistance.
As an alternate construction for less 
demanding applications, encapsulation 
in epoxy sleeves, with leads brought out 
through potted ends, is also available.
Mica for highest temperatures

The great advantage of mica as a die­
lectric is its ability to maintain its phys­
ical and electrical characteristics at tem­
peratures up to 1000°F. All dielectric 
materials undergo severe reductions in

is reached around 600°F. Full voltage 
ratings up to this point are thus permit­
ted. And with the right epoxy resin 
impregnant, mica capacitors are well 
able to withstand overtemperatures 
without damage ... if not simultane­
ously subjected to full rated voltages.
Mica capacitors are three to four times 
larger than Mylar or Teflon units of 
comparable capacitance and voltage 
rating. This is because a greater thick­
ness of dielectric must be used in addi­
tion to a separate layer of aluminum 
foil.
Mylar and Teflon for intermediate 
high temperatures and small size

Mylar can be worked continuously up 
to 300°F and Teflon up to 400°F. For 
applications below these limits, but 
above the normal 185°F limit of more 
conventional insulating materials, metal­
lized Mylar and Teflon offer high dielec­
tric strength. They make possible 
wound capacitors of very small size 
with good voltage ratings and excellent 
capacitance-to-volume ratios.
A further advantage of metallized 
Mylar and Teflon capacitors is their 
self-healing characteristic. The short 
occurring when the dielectric is ruptured

instantly burns the thin metallic coating 
back from the edges of the rupture, 
making further flashover impossible. 
Yet the amount of metallic coating 
burned away is so minute that hundreds 
of such self-healings have little effect 
on capacitance. Resistance to over­
voltages can thus be considered ex­
cellent. Resistance to overteniperatures, 
on the other hand, is not an outstanding 
characteristic of Mylar or Teflon—a 
design factor to keep in mind.
Summary

MYLAR: For intermediate high tempera­
tures, high voltage and smallest size. Con­
tinuous operation at 300°F with ratings up 
to 1000 WVDC. Capacitance variation with 
temperature good, but not as good as that 
of Teflon or mica types.

TEFLON: For intermediate high tempera­
tures and small size. 600 WVDC up to 
400°F without derating.
MICA: For highest temperatures. Con­
tinuous operation, 600 WVDC without 
derating up to 600°F. Higher temperatures 
possible with derating. Larger in size than 
equivalent Mylar or Teflon capacitors.

For proposals on your specific capaci­
tor requirements, write AIRBORNE 
ACCESSORIES CORPORATION, 
HILLSIDE 5, N.J.
* DuPont's tm for its polyester film
^DuPont's tm for its tetrafluoroethylene resin

MASKING TAPE 
STRIP WFEN 

NOT IN USE

•—lj

CAPACITANCE VARIATION WITH TEMP.
r

MYLAR

WORKING TEMP. RINGE

TEFLON

WORKING TEMP. RANGE

29

W X
u

tn *
29

5

9

5

X

*

MICA
5

WORKING TEMP. RANGE
5

0
X

TABULATED CHARACTERISTICS—AIRBORNE SPECIAL HIGH-TEMPERATURE CAPACITORS
TYPE MYLAR

Wound, Metallized 
Mylar Film

TEFLON
Wound, Metallized 

Teflon Film

MICA
Wound Alum. Foil 
with Mica Ribbon

Working temp, range -65 to + 300cF 
(-55 to + 150°C)

-65 to + 400’F 
(-55 to + 205’C)

-65 to + 600’F 
(-55 to + 315’C)

Voltage ratings 200-1000WVDC 200-600 WVDC 200-600 WVDC

Capacitance range .01 mfd up .01 mfd up .01 mfd up

Capacitance variation 
with temp.

Very good to 150’P 
Good 150-300°F

Excellent to 25O’F 
Very good 250-400’F

Excellent to 350’F 
Very good 350-600’?

Insulation resistance 50.000 meg x mfd at 78°F 
10 meg x mfd at 257 :F

500.000 meg x mfd at 78’F 
75 meg x mfd at 300’F

10,000 meg x mfd at 78’F 
4 meg x mfd at 600’F

Dielectric strength 4000 v/mi! 1500 v/mil 1000 v/mil

Size -L
D Q_____/

| I»_jilxL 
1.1 xDQ___

; j«------H 3t»4xL 
3t«4xD Q )

Capacitance change vs time 
at max. working temp.

-5% or less 
after 250 hr

-5% or less 
after 250 hr

-5% or less 
after 250 hr

Overvoltage resistance Excellent 
(Self-healing)

Excellent 
(Self-healing)

Non-selfhealing

Short-time exposure 
to overtemperature

Poor Poor Very good 
with derating

50

PAPER CLAMP
GRASPS HOLDER

.MASKING
MARKER STRIP ON BACK

CRYSTAL IN PLACE 
TYPE VISIBLE

TAPE

Holes, drilled in Lucite, keep diodes in order ai

safe while an ordinary paper clamp keeps the hold) 
upright on the bench. Masking tape keeps the died 
in place and helps identify them.

Holes are drilled in a clear strip of Lucite 
other clear plastic to allow the diodes to fit a 
the way into the material. The plastic should n 
clear enough to allow reading the markings on d 
diodes without removing them. The holes shoul 
be drilled in pairs so matched crystals are eld 
together.

A strip of masking tape, over the holes, will kcl 
the diodes in place, while another strip, aerd 
one surface of the diode holder can be used f| 
marking.

The plastic strip can be mounted on the wo| 
bench with an ordinary paper clamp, as shown! 
the figure. I

Morton Stillman, General Electric Co., IthaA 
N.Y.

A Better Driver 
For Cathode Followers

For high fidelity use and many other applio 
tions, a cathode follower output stage is alm’ 
ideal except for one grave disadvantage; it requ» 
a tremendous voltage input because its volta 
gain is less than unity.

To supply this large swing at low distort) 
levels, several techniques are in common use:

1. Transformer coupling with a step-up volta 
ratio. Unless the transformer is very expense 
iron core distortion is severe at low frequence 
and the low- and high-frequency response suffd

2. The conventional RC coupled stage. This |
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220K 47K CHOOSE THE TYPE THAT BEST FITS YOUR APPLICATION FROM THE COMPLETE LINE OF QUALITY
0.1/600

TAN-O-MITE" TANTALUM CAPACITORS470K

SERIES TS POROUS SLUG-TYPE

ALL UNITS SHOWN IN ACTUAL SIZE

NEW V, LOADLINEtorti]

rance

CIRCLE 41 ON READER-SERVICE CARD

lensi 
tend

SERIES TF 
FOIL-TYPE

is occurs at a higher than Ebb voltage.
Since the driver (a high or low mu triode) has a

HplC 

Jib

I

/, LOADLINE WITH 

CONVENTIONAL CIRCUIT

'e virtual load line for the cathode follower 
ws how the tube sees a large plate load re­
nd a high

SERIES TW VVIRE-TYPj

Stability of Electrical Characteristics • Long Shelf and Operating Life 
Excellent Performance Under Temperature Extremes (-55 C to + 85rC)

Lance range. Standard tolerance is ±20%. Working volt­
ages up to 150. Polar and nonpolar units available. 
BULLETIN 152.
SERIES TW WIRE-TYPE TANTALUM CAPACITORS These 
Mylar® insulated, subminiature, wire-type units feature 
greater capacitance per unit volume, lower leakage cur­
rent and power factor, and small capacitance drop at 
extremely low temperature as compared to other kinds 
of electrolytics. Ultrasmall for low-voltage, d-c, transis­
torized electronic equipment. Available in nine subminia­
ture sizes; .01 to 80 mfd over-all capacitance range. 
Smallest size is .080 x .203 inch; largest is .134 x .812 
inch. BULLETIN 148.

RESISTORS RELAYS TAP SWITCHES RHEOSTATS TANTALUM CAPACITORS R. F. CHOKES VARIABLE TRANSFORMERS DIODES

Driver Sees Large Ebb and Rl

In the circuit of Fig. 1, the driver tube sees a 
ate load resistance many times its physical value,

g. 1. This cathode follower and its driver do not re- 
jire expensive iron nor extreme values of B plus.

jires a very high plate supply, often about

|ECTF ONIC DESIGN • June 24, 1959

QUALITY Components OlHIMPTIf Manufacturing Company 3643 Howard Street, Skokie Illinois

Ohmite offers you a complete line of quality tantalum 
capacitors including three types ... all available from 
stock in reasonable quantities. SERIES TS POROUS SLUG­
TYPE TANTALUM CAPACITORS employ a porous 
anode of sintered tantalum sealed into a fine silver case, 
externally uninsulated. Size “U” unit offers a range of 
1.75 microfarads to 30 microfarads. Working voltages 
to 125 are available, depending upon capacity. These 
capacitors are polar units intended for d-c applications. 
BULLETIN 159.
SERIES TF FOIL-TYPE These capacitors are tantalum foil, 
electrolytic units for low-voltage, a-c and d-c applications. 
Three sizes now available; .25 to 140 mfd over-all capaci-

lin of 10 or more, its input can be driven, at low 
11 kei 5tortion, any conventional RC coupled 
acre
ej j The 8 ufd capacitors swing R (the parallel com- 

nation of the plate load and grid leak) so it looks 
, w0 e a higher resistance. Then R' = R (A + 1) 
jwn lere is the gain of the driver stage at its oper- 

ng point.
Ithai When the grid of VI swings negative (toward 

toff), the cathode» of V2 becomes more positive, 
ns raising the effective plate voltage of VI.
John A. Mooney, Associate Aircraft Engineer, 
ckhecd Aircraft Corp., Marietta, Ga.

■ 3. Impedance coupling with a choke in the 
ate circuit of the driver stage. But unless the 
loke is very expensive, iron core distortion results 

1 ar with the coupling transformer.

gj a id a plate voltage effectively several times larger 
] an Ebb. Thus the dynamic loadline is more 

(>n g larly horizontal and its intersection with the eb
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Complete Radiation Lab Service

A complete service of planning, designing, engi­
neering and constructing radiation facilities and 
radiation laboratory equipment, is being offered 
by Hughes Aircraft Company. Hughes is prepared 
to offer to industries, research institutes and uni­
versities:
1. A complete service, from consultation to fin­
ished buildings, to plan, design and construct cus­
tom-engineered radiation facilities to meet specific 
requirements of the purchaser.
2. A Linac, an extremely high current linear 
electron accelerator, the most powerful of its kind; 
or a nuclear reactor designed to simulate any de­
sired radiation condition; or a radioactive source 
such as cobalt; or any combination of these in one 
facility to fit the specific needs of a research organi­
zation.
3. A Mobot manipulator remote control handling 
machine with flexible steel hands and television 
camera eyes which can work in a “hot lab” and, 
operated by a man far removed from the shielded 
room. This robot can perform a variety of lifting, 
inverting, placing and dismantling operations with 
radioactive materials and equipment.

Hughes has gained a background in the design 
and construction of radiation facilities by building 
its own underground “hot” laboratory and has ob­
tained data on the effects of nuclear radiation 
upon electric components by using Linac accel­
erators and pulse reactors to “flash test” parts used

FUSED QUART
COMPONENTS

daily treated silica sand, to assure 
completely dependable materi 
essentially free of contaminatio 
And they’re available in a wide ran 
of stock items*.
G-E Fused Quartz is attacked, b 
very slowly, by alkalies at room te 
perature —but not by hydrochlori 
nitric or sulfuric acid at any tempc 
ature. Hydrofluoric acid will, i 
course, dissolve it at any temperatu 
—as will phosphoric acid above 15C 
Almost complete freedom fro 
impurities... and high temperat 
stability... make this an ideal cru 
ble material when purity of the m 
is critical. (G-E Fused Quartz Tubi 
and Rod are amazingly resistant 
high temperatures and thermal sh 
and are available in a wide ran 
of sizes.)
BOOKLET AVAILABLE. For full te 
nical information, write for t 
publication, "G-E Fused Quartz ”, 
free, no obligation. General Elec 
Co., Willoughby Quartz Plant, De 
ED-69, Willoughby, Ohio.

Flash Tester—A gamma Linac, most powerful of its

Evaporating Dishes

CIRCLE 42 ON READER-SERVICE CARD
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reliability

Beakers 
Flasks

^/1631 COLORADO AVENUE 
SANTA MONICA, CALIFORNIA

Crucibles 
Test Tubes

Write for new 
Brochure containing 
complete specifications. 
advanced concepts of

New miniature, hermetically sealed, single­
shot, temperature-sensitive switch provides 
functional reliability for positive over-tem- 
perature protection. Factory preset within 1% 
of specified temperature.

♦G-E FUSED QUARTZ STOCK ITE 
READY FOR IMMEDIATE DELIVE 

Standard Taper Joints 
Ball and Socket Joints

Graded Seals —Quartz to Pyrex

TEMPERATURE RANGE: + 113° F. tO-F15OO° F. 
CURRENT RANGE: 10 to 500 Amperes 
SP$ T Normally open or dosed types.

Patents Pending

precision specialty 
switches for maximum protection

0
0

Thermocal

löst! (

ECT ’<

enna 
nie sf 

1 OSC

for t 
or <

'PERATURE SWITCHING
■ ft ■ M fftf. .<

THYRASTAT8
... fail-safe overheat protection

kind, will “flash test" components and other equipment 
by bombarding them with short, intense pulse equal to 
the radiation of an atomic or hydrogen bomb. The 
traveling wave type of linear electron accelerator 
operates at 10,000,000 volts or more, and uses micro­
wave energy to accelerate electrons against a target 
of heavy metal, producing a gamma environment for 
testing parts.

frogrtss Is Our Must Importent

GENERALELECTR
CIRCLE 43 ON READER-SERVICE CARD
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or SP ormation on the intensity of radiation and the func-

r of equipment under test.

the armament control systems of the U. A. Air
ran^ jræs all-weather jet interceptors.

4, b

ran
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0378A, MIL-I-11683A, MIL-I-11748A, MIL-
, De

sfai

TR Telephone: PLaza 7-1430
CARD
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580 Fifth Ave^ New York 36, N.

Hughes Aircraft Company, Nuclear Electronics 
qit, Research Laboratories, Building 20, Dept.

erference problems from their projects. Facili- 
s include Empire Noise and Field Intensity 
iter Model NF-105 for measurements in ac- 
dance with specifications: MIL-I-6181B, MIL-

mans leave the shielded room to operate the ac- 
erator from a control console, where they can read

?mpe 
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♦3^" high 
400 to 500 cy. 

optional

WHEN REQUESTING INFORMATION 
PLEASE SPECIFY TYPE NUMBER

ACCESSORY UNITS 
for TYPE 2001-2

reets, Culver City, Calif.
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Tint ing Systems
CIRCLE 610-618 ON READER-SERVICE CARD

°r • tails, write L. Bower, Acton Laboratories, 
> E pt. ED, 533 Main St., Acton, Mass.

CIRCLE 45 ON READER-SERVICE CARD

^This organization makes frequency standards^ 

»¡thin a range of 30 to 30.000 cycles. They are 
used extensively by aviation, industry, govern, 
ment departments, armed forces—where maxi-

idiation Labs—Shown in sketch of typical gamma 
K K dlifies is a Linac linear electron accelerator designed T' produce a very intense pulse of gamma rays. A 

I am of electrons is directed at a heavy-metal target, 
5 ch as tungsten, producing a gamma ray environment 

r testing components of other test specimens which 
■RTIE e placed in front of target. Before Linac is turned on,

deifications is provided along with consultant 
Isho^ces to design engineers on eliminating radio
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n ten ), Mail Station 1515, Florence and Teale 
hlori

STANDARDSFREQUENCY
n sumv

IHM TAICET

ACCEL WAVE GUIDE

ELECTION CUN AND Ht
supply

nlSTION TYPE 50

Accuracies:—

TYPE 50L

Accuracies:—

t,

*3%" high 
400 - 1000 cy.

III

¡sure 
teria 
atioi

RFI Testing
Newest addition to the extensive Environmental 
sting Laboratories of Acton Laboratories, Inc. 
a complete Radio Interference Testing Facility, 
lalification testing of equipment to various 
litary and Federal Communications Commission

or tl 
tz”.

y rex
!S 
es

6910 A. With this equipment, Acton Labora­
les can provide field intensity measurements, 
interference measurements in accordance 

n commercial and military requirements, 
tana pattern analysis, determination of har- 
nic spurious frequency output of transmitters, 
al oscillator radiation of receivers, and deter- 
natio i of shielding effectiveness. The shielded 
-lost e is 10' x 20' x 8' with opening 6' wide 

h gh to permit sizable devices to be moved 
lor t sting.

PRECISION FORK UNIT FREQUENCY STANDARD

Size 1" dìa. x 3%" H.* Wght., 4 oz.
Frequencies : 240 to 1000 cycles

Type 50 (±.02% at —65° to 85’C)
Type R50 (±.002% at 15’ to 35’C)

Double triode and 5 pigtail parts required 
Input, Tube heater voltage and R voltage 
Output, approx. 5V into 200,000 ohms

CIRCLE 610 ON READER-SERVICE CARD

PRECISION FORK UNIT
TYPE 2003

Size 1^" dia. x W H* Wght. 8 oz.
Frequencies: 200 to 4000 cycles
Accuracies *

Type 2003 (±.02% at —65° to 85°C)
Type R2003 (±.002% at 15° to 35°C)
Type W2003 (±.005% at —65° to 85°C)

Double triode and 5 pigtail parts required 
Input and output same as Type 50, above

FREQUENCY STANDARD ,
TYPE 2007-6 "Cw 

TRANSISTORIZED, Silicon Typ^ 

Size dia. x 3W H. Wght. 7 ozs. 
Frequencies: 400 — 500 or 1000 cycles 
A APIlVDPlPfl *

2007-6 (± .02% at —50° to 4-85‘C) 
R2007-6 (±.002% at 4-15° to +35°C) 

W2007-6 (±.005% at—65° to 4-125’0 
Input: 10 to 30 Volts, D. C., at 6 ma. 
Output: Multitap, 75 to 100,000 ohms

CIRCLE 612 ON READER-SERVICE CARD

FREQUENCY STANDARD 
TYPE-2001-2

Size 3%"xWx6" H., Wght. 26 oz.. 

Frequencies: 200 to 3000 cycles 
Accuracy: ±.001% at 20° to 30’C

Output: 5V. at 250,000 ohms
Input: Heater voltage, 6.3-12-28 

B voltage, 100 to $00 V., at 5 to 10 ma.

L—For low frequencies 
multi-vibrator type, 40-200 cy.

D—For low frequencies 
counter type, 40-200 cy.

H—For high freqs, up to 20 KC.
M—Power Amplifier, 2W output.
P—Power supply.

CIRCLE 614 ON READER-SERVICE CARD

American Time Products, Inc.

Size 3 %" x 4^" x 5^" High
Weight, 2 lbs.

Frequencies: 50, 60, 75 or 100 cycles

Type 50L (±.02% at —65’ to 85’C)
Type R50L (±.002% at 15° to 35’C)

Output, 3V into 200,000 ohms
Input, 150 to 300V, B (6V at .6 amps.)

CIRCLE 615 ON READER-SERVICE CARD

FREQUENCY STANDARD
TYPE 2005

Size, 8" x 8" x 7^" High 
Weight, 1A lbs.

Frequencies: 50 to 400 cycles 
(Specify)

Accuracy: ±.001% from 20° to 30’C
Output, 10 Watts at 115 Volts
Input, 115V. (50 to 400 cycles)

CIRCLE 616 ON READER-SERVICE CARD

FREQUENCY 
STANDARD
TYPE 2I2IA

Size 
8%" x 19" panel 
Weight, 25 lbs. 

Output: 115 V 
60 cycles, 10 Watt 
Accuracy:
±.001% from 20° to 30° C
Input, 115V (50 to 400 cycles)

CIRCLE 617 ON READER-SERVICE CARO

FREQUENCY 
STANDARD 
TYPE 211 IC 

Size, with cover 
10" x 17" x 9" H.
Panel model 

10" x 19" x 8%" H.
Weight, 25 lbs.

Frequencies: 50 to 1000 cycles
Accuracy: (±.002% at 15" to 35’C)
Output: 115V, 75W. Input: 115V, 50 to 75 cycles.

CIRCLE 618 ON READER-SERVICE CARD



SERVICES FOR DESIGNERS
Free Film on Design Machines

YOU WANT THEM AND ATI

MASS PRODUCTION PRICES
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RESOLVERS-WHEN AND HOW

vmm 
lift til

I II I
“FOR PRECISION 

COMPONENTS THAT DO 
JOB BETTER—TRY THE

BENDIX 
SUPERMARKET

I • 1

P.S. and don't forget the 
other quality products at t

BENDIX 
“SUPERMARKET

With our greater variety a i 
greater volume of the precis i 
components listed below, ' e 
have become the “supermark 
of the industry. We feature List 
delivery and mass-production 
economy—plus the highest pre­
cision quality.

400-CYCLE SYNCHROS 
(Frame sizes: 8, 10, 11, 15, 22) 

Control 1 ransformers 
Differentials • Receivers 

Transmitters
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Eclipse-Pioneer Division

Teterboro, N. J.

CIRCLE 96 ON READER-SERVICE CARD
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AVIATION CORPORATION

11

4

GYROS
Directional, Free, Rate, Roll 
and Vertical Gyro 'Transmitters 
• Stable Platforms

Eclipse-Pioneer Division
Teterboro, N. J.

District Offices: Burbank and San Francisco, Calif.;
Seattle, Wash.; Dayton, Ohio; ond Washington, 
D. C. Export Sales & Service: Bendix International 
Division, 205 E. 42nd St., New York 17, N. Y.

Yq+BS
You Can’t Beat The Bendix 

"Supermarket”. Try us.
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"FOR PRECISION
COMPONENTS THAT DO

THE JOB BETTER-TRY THE

BENDIX 
SUPERMARKET

From twenty years’ experience in designing and manufacturing 
resolvers, we have developed the means of predicting exactly how resolvers 
of various mechanical and electrical characteristics will perform in your 
system under any given operational conditions.

Nothing could be surer. You tell us the system performance you 
need. Wc analyze the requirements and supply the resolvers which 
w ill help bring you that performance. If none of our many standard 
resolver models fills the bill, we’ll build “specials” that will.

Because wc make, as standard items, just about every type of 
resolver and other synchros, we can usually deliver quickly and at 
volume production prices. Available arc frame sizes 8, 10, 11 and 
15. Wc also make cascaded resolver chains, using resolvers as 
small as frame size 10 with accuracy of 1/6° without using booster 
amplifiers.

MORE FOR YOUR MONEY. Our unique ability to pre-determine 
performance—and then to “tailor-make” to your needs—means 
that you get maximum value for your component dollar. Write 
for details.

A new 16 mm color sound film, “Engineered 
Screw Machine Tooling Applications,” produced 
by Brown & Sharpe Mfg. Co. of Providence, R. I., 
features eight practical applications of the latest 
design automatic screw machines. Utilizing close­
up views and slow motion, some of the sequences 
detail the relative position of tooling during close 
timing operations. Standard and special attach­
ments with explanations of the tool engineering 
involved in their practical application are fea­
tured. Running time is 35 minutes. This film is 
available on a no-charge loan basis from the pro­
ducer.

Brown & Sharpe Mfg. Co., Dept. ED, Machine 
Tool Div., Providence 1, R.I.

CIRCLE 97 ON READER-SERVICE CARD

Machining "Unmachinable 
Materials

The Ultrasonics Division of Connecticut Instru­
ment Corporation is offering a new service—Ultra­
sonic Impact Grinding. This machining technique 
may be used for drilling, broaching, shaving, slic­
ing, dicing, engraving and shaping materials pre­
viously impossible to machine by conventional 
methods, including glass, quartz, silicon, tungsten, 
germanium, hardened steel, stellite, sapphire, and 
alumina. Applications of the process cover ceram­
ics, glass, transistor components, precious stones, 
and die making.

Well equipped with ultrasonic machine tools 
together with a completely equipped tool making 
facility, the company will assume responsibilities 
for other phases of the component fabrication in­
cluding securing of raw material. Sales engineers 
are available for consultation on machining prob­
lems. The company’s Ultrasonic Division is set up 
to turn out volume production of components—

MOTORS AND GENERATORS
Gear Head Motors and Motor 
Generators • Low-Inertia Servo 
Motors • Motor Generators • Pre- 
eision Induction Tachometer 
Generators • Rate Generators
PACKAGED COMPONENTS

Analog-Digital Converters • 
Azimuth Counters • Cam Com­
pensators • Clutched Synchros • 
Dual-Speed Synchros • External 
Slip-Ring Synchros • Follow-Up 
Mechanisms • Miniature Dif­
ferential Gear Assemblies • 
Servo Assemblies

RADAR DEVICES
Airborne Radar Antennae • 
Ground Antenna Pedestals
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Just hit ’em with solder and they stay soldered- •because they’re the only

COMPARE THESE “SPECS”! Write for Stackpole Resistor Bulletinion

Ceramag^ ferromagnetic

nd v ill undertake the whole project if desired- 
btai ing material, supervising machining opera

>tor 
rvo

resistors whose leads get an extra final solder dip in addition to the usual tin­
lead coating. You get faster production, fewer rejected assemblies. And there’s 
less chance of trouble developing after your products reach the field.

how many Resistors 
have you soldered recently

Electronic Componenti Division STACKPOLE CARBON CO., St Marys, Pc.

giving complete scorecard for Coldite 70-f- (cold-molded) resistors in relation 
to MIL as well as commercial specifications. And remember that they give you 
unmatched solderability in the bargain—at no extra cost!

LECT DNIC DESIGN • June 24, 1959

It’s no trick today to obtain resistors that give everything you need in the 
way of conventional characteristics such as load life, resistance-temperature, 
temperature cycling, and so on.

But what a whale of a difference when it comes to “solderability”’ Try the 
different makes for yourself and see. Whether you solder by hand or by auto­
matic dipping, you’ll find that Stackpole Coldite 704- resistors solder lots 
better, lots faster and lots more surely.

position capacitors • Electrical contacts 

Brushes for all rota+ing electrical equ:prrent 

Hundred o< rented carbon, graphite, and metal 

powder products.

Computer Research Lab Available

Laboratory facilities at Washington University, 
t Louis, will be opened soon to private industry 
id the Government for research in computers 
id computing devices.
The laboratory, which will be in full operation 

ie beginning of the fall semester, will stress 
udies of digital computers, network analyzers 
id electronic control devices for computers. The 
|ciliti< s include electronic and electrical measur- 
|g, te mg and recording apparatus; electrical in- 
himents for low and high frequencies; power 
id si' jal sources for high and low frequencies, 
id electronic computer apparatus.
Coit uting Devices Research Lab., Engineering 
abor.rnry Building, Dept. ED, Washington 
nivei ty, 6740 Millbrook Blvd., St. Louis 5, Mo.

CIRCLE 108 ON READER-SERVICE CARD fixed composition resistors
CIRCLE 109 ON READER-SERVICE CARD

Li. plete formulating, sintering, and machining 
Iquipment is available in the lab, arrays having 
properties providing compensation over virtually 
|nv ambient temperature range specified may be 
leadily supplied.

A typical array utilized Kearfott’s PM-3 mate- 
ial together with specially designed pole pieces, 
esuiting in a design which is both smaller and 
ghter than other arrays of equivalent magnetic 
eld strength. Pole pieces may be provided ac- 
prding to specification.

G. Toker, Kearfott Gompany, Inc., Dept. ED, 
pOO Main Ave., Clifton, N J.

CIRCLE 107 ON READER-SERVICE CARD

Connecticut Instrument Corporation, Dept. ED, 
Jltrasonic Div., Wilton, Conn.

CIRCLE 99 ON READER-SERVICE CARD

Snap switches • Variable composit’on resistors 

CeramagnetB) ccamic magnets • Fixed com-

Custom-Made Arrays

Kearfott Company’s Solid State Physics Labo- 
atory now provides a unit pie sen ice to the dec- 
ronic tube industry by designing and manufac- 
uring a wide variety of permanent magnet peri- 
dic focusing arrays specifically tailored to the 
ser’s traveling wave tube requirements. Because
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DESIGNING YOUR FUTURE
SOME OF US WERE 
WONDERING IF YOU'D 
MIND SERVING ON 
THE BOARD AT T(’E 
CLUB, JIM. WE'D 
SURE LlKE...
ta

WHY JIM! I JUST 
DON'T KNOW WHAT TO

SAY!...I WAS SURE
YOU...

DADDY! I SIMPLY WON'T 
MOVE AWAY FROM PEGGY

AND SALLY! I WON'T! NO!

BUT DAD! NEXT SEASON
I'LL BE ON THE ’A’ SQUAD
AND BESIDES I COULDN'T *

LEAVE ALICE! I*I

Signposts

OH DEAR! AND WE JUST 
SPENT $95 ON THOSE 

NEW DRAPES! AND JIM- 
WHAT WOULD MOTHER 

SAY IF WE MOVED SO 
FAR AWAY?

YOU TAKE JIM. NOW... 
HE WON'T LET NOBODY, 

BUT ME CUT HIS 
HAIR- NO SIR!

A personal and (let us hope) encouraging message to an

ELECTRONICS ENGINEER IN A QUANDARY
When Dame Destiny crooks her finger at you and says, 

"Let’s go with Bendix in Kansas City, old boy!" you face 
a set of small problems that are well worth solving , . .

For Engineers
On the Road to Management

G. A. Barnard, 3rd

Ampex Corp. 
Redwood City, Calif.
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^*^25. There is an excellent possibility 
that very soon we shall be offering 

79v you the position you’ve been wait­
ing for. It could be a position at a higher 
level than the one you now hold and— 
have little doubt about this—you’ll be 
tempted.

You may, during this period of de­
cision, suffer torments like the engineer 
we picture above. (We sympathize 
with him . . . most of us have been 
through it ourselves.) We'd like to 
help you then but we know that you 
yourself must measure these personal 
cataclysms and weigh them against the 
advantages of your professional future 
here. We can only suggest that Kansas 
City abounds with other potential play­
mates or sweethearts, other teams hope­
fully waiting for a star player, and— 
who knows?—your new drapes may 
need only slight alteration to fit Kansas 
City windows.

We’re supremely confident that some­
how you will find the resolution and 
ingenuity required to solve these prob­
lems if we give you sufficient incen­
tive.

So let’s talk about incentive.

Because Bendix, Kansas City, is a 
long term prime contractor for the 
AEC, we can say little here about our 
products except that they are advanced 
electronic, electro-mechanical devices de­
signed and manufactured to extraordi­
narily high levels of reliability. After 
only ten years we have become the city’s 
largest manufacturer, and we’re still ex­
panding. Recently-inaugurated programs 
make most likely that we can offer you 
a position that will fully utilize your 
talents in design, production or super­
vision.

You should find our salary offer of 
more than passing interest.

In general, we need electronic engi­
neers with at least a BS degree, although

in some openings a degree in physics 
is acceptable. Experience should range 
upwards of 5 years.

We welcome design and development engi­
neers qualified in the design and development 
of miniaturized airborne electronic equipment, 
radar, servo, video, IF amplifiers or vacuum 
tube applications.

Automation engineers with a degree EE or 
physics would be well-advised to learn about 
our current major expansion into fully auto­
mated testing of electronic assemblies.

Vacuum tube application engineers will 
find us attentive when they speak of their 
work in ruggedized sub-miniature tubes, planar 
triodes, thyratrons or special purpose micro­
wave tubes.

Reliability engineers (preferably with an 
electrical degree and at least 7 years experi­
ence, including some statistical work) will 
discover that our ever-increasing emphasis on 
reliability assures them a place in the sun.

We wish we could present all the 
facts you'll need to weigh, but we find 
we've barely started. There’s much more 
to say . . . how the Bendix environment 
stimulates professional creativity and 
personal progress, how this area provides 
pleasant, easy-going, economical living, 
educational advantages, cultural and 
recreational facilities, etc. . . . but these 
can wait. For the moment let us simply 
assure you that—in far less time than 
you think—you and your family will 
feel at home here.

Were ready to get very specific re­
garding your financial incentive. We 
must first hear from you. May we, 
soon?

Writ« Mr. T. H. Tillman, Professional Pertonuol. 
Bendix, Box 303-JB, Kansas City, Misuari.

KANSAS CITY DIVISION

Top posts as managers are beckoning talented engineers today. But 
the switch is not without pitfalls. It entails surrendering some of the 
orientation instilled by scientific training, some of the relentless curi­
osity of the engineer to want to know everything about a tangible 
“thing/* The managerial role carries with it a strong portion of the 
intangible. This may not be worthwhile for some engineers. Others 
may find it challenging. This article will help you evaluate whether 
you are suited for a career in management.

CAN engineers become good man­
agers?

A problem receiving considerable at­
tention today is that of providing enough 
management and supervision within the 
middle ranks of expanding defense indus­
tries. The initial reaction is to divert op­
erating personnel into managerial posts. 
Such personnel are usually engineers.

That engineers can become good man­
agers is being demonstrated more and 
more as a growing number of executive 
positions are filled. This is particularly 
true in mechanical and electrical manu­
facturing. In the relatively young elec­
tronics industry, for example, engineers 
are assuming top executive positions in a 
wide range of companies.

Personal Qualities Essential
Like successful executives in other 

fields, engineers who have excelled pos­
sess qualities that include not only com­
prehension of the technical problems of 
their business but personal characteristics

that fit them for dealing with time, m< 
and money.

To some management experts, thd 
additional qualities spell “administrate 
ability,” and some extremists have ev 
said that these are the only important n 
quirements of an executive. The engind 
will find that most of these managemd 
qualities are not unique to a man of pd 
business training but can be develop!

Requirements Listed
What are the requirements for beco! 

ing a good executive? Here are some sJ 
ent points:

A good executive is achiever^ 
minded. To be satisfied with his work, 
feels he must be accomplishing sod 
thing worthwhile. By his own exam! 
and enthusiasm, he instills in his subon 
nates this same desire to achieve. WH 
he feels that he can handle one job, 
seeks additional responsibility, and he 4 
pects those under him to do the same.

He recognizes the need for lines
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that they be recorded and kept readily 
available.

At all times he maintains the highest 
integrity’. He knows there may be occa­
sions when it is prudent to refrain from 
making a commitment or when bluffing 
is the wisest strategy, but when direct 
action is called for, he is always honest. 
His own interests are secondary to those 
of his group.

New Viewpoint Needed

Such considerations are usually taken 
care of outside of the engineering depart­
ment, and the engineer is accustomed to 
accepting them as restrictions on his 
work. But when he assumes a role in man­
agement, he will be forced to accept this 
other side of the picture. Recognition of 
this point early in his career will help him 
attain a managerial point of view.

Usually an engineer organizes his tech­
nical affairs orderly, but it may be difficult 
for him to communicate these ideas to 
those above or below him who are not 
technically trained. The realization that 
management may not think in the same 
technical terms that he does should spur 
the engineering-trained man to use every­
day language in his reports, recommen­
dations and requests, so his word will be 
heeded. Sometimes this is necessary even 
between two different scientific fields, 
such as between the human engineering 
psychologist and the electrical project 
engineer.

Lhoi ty. He accepts and respects the 
lithority above him, so long as it is ap- 
Bied fairly and according to principle; 
hen it is otherwise, he makes his con- 
[juctive criticisms through proper chan- 
L|v He delegates his authority to those 
Ider him, and when he makes assign­
ants they are well defined.
I He is a good organizer: his own affairs 
Le always kept in good order and his 
liions well-planned. In leading an activ- 
k. he maintains clear direction, leaving 
o doubts about the goals to be reached 
nd the methods for arriving at them. He 
lives for communication between his 
roup and his superiors.

line, 
ines
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At Motorola in Phoenix, engineers find unique opportunities 
for personal and professional growth in an atmosphere that 
encourages initiative and independence. Organized on a 
project basis, your engineering assignments begin with the 
original design, follow through development and production 
stages, and conclude only with final field evaluation. As an 
engineer, you are responsible for “closing the loop”. The 
effectiveness of this project approach is borne out by 
Motorola s achievements in the military electronics field. If 
you are a creative engineer interested in the opportunity to 
carry y our ideas through to completion, and if you like the 
idea of living in the brightest, healthiest climate in the United 
States, write today to Kei Rowan, Dept. B-7.
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Positive Approach Stressed

The positive approach is one of his big­
gest assets. He receives suggestions with 
an open mind and never rejects them 
without concrete reasons.

All will admit that many of these attri­
butes are personal outlooks developed by 
men of stature, regardless of their field of 
specialty, whether exact and specialized 
or broad and loosely defined. A few of 
these characteristics, however, are not 
always included in an engineer’s formal 
training or technical experience. He often 
tends to think only of the technical re­
quirements of his work, while the compe­
tent manager must think of the economic 
implications, the way the end product is 
used by consumers and how it is pro­
duced by employes. The best technical 
product may not sell as well as one that 
sacrifices a few mechanical refinements for 
ease of use or for early marketing.

He is decisive. Not only does he analyze 
problem and implement its solution, but 
e also recognizes there are times when 
taking a decision is more important than 
ie decision itself.
He has a genuine interest in aiding his 

)mpany 's growth. He is conscious of the 
rofit in every undertaking.
He maintains a broad perspective of 

?tivities in his company7 and the industry. 
Ithough his interests range wide, he 
nits most of his action to activities that 
e the most immediate and practical.
He is a good teacher. He conducts his 

ibordinate group in such a way that it 
tn run itself without him. He strives to 
ive each man know the essentials of 
ery other man’s job, including that of 
e manager. He allows neither himself 
)r any of his men to become indis- 
jnsable, and where procedures are intri­
te and potentially confusing, he insists

OPPORTUNITIES
Electronic Engineers, Mechanical Engineer*, Physicist*—SYSTEM ANALYSIS, DESIGN 
AND TEST-Radar • Missile Guidance • Navigation • Combat Surveillance • 
Communications • Field Engineering • Data Processing and Display— CIRCUIT 
DESIGN, DEVELOPMENT AND PACKAGING-Microwave • Pulse and Video • 
Antenna • Transistor • R-F and I-F • Servos • Digital and Analog 
TECHNICAL WRITERS AND ILLUSTRATORS, QUALITY CONTROL ENGINEERS, RELI­
ABILITY ENGINEERS
Motorola also offers opportunities at Riverside, California and Chicago. Illinois
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DESIGNING YOUR FUTURE

Accelerate Your \ 
Professional Pace 
with a Dynamic 

Prime Systems Contractor

One of the engineer’s strongest points 
as a manager is this trained ability to 
attack problems analytically. But such 
considerations as personnel relations or 
predicted market conditions are not al­
ways subject to cold logic. The engineer­
manager may find he needs to do some 
investigation outside working hours to 
develop an appreciation of this seemingly 
nebulous aspect of his job.

Are all of the manager s activities aimed 
at aiding the company as a whole? Not 
unless he is thoroughly familiar with the 
over-all aims of the company. Usually, 
with minor variations, these can be ex­
pressed simply as an effort to make a 
consistent profit. This basic goal is easy 
to overlook when one is striving to per­
fect his engineering output—to serve the 
highest technical ideals of his calling.

Communication j

Immediate 
Staff Build-Up 

on New, 
Integrated

COMMERCIAL 
& MILITARY
PRODUCT DESIGN
• PROGRAMS

Republic Aviation Corporation 
offers ambitious engineers and scien­
tists a broad approach to professional 
satisfaction and career fulfillment in 
advanced areas of avionics and astri­
onics. Major projects now under wray 
encompass the electronics involved in 
every type of flight vehicle— from bal­
listic missiles to helicopters. At Re­
public you will see your personal con­
tributions become part of the total ( 
weapons system.

■ Inertial Guidance

& Navigation

■ Digital Computer 

Development

■ Systems Engineering

■ Information Theory

■ Telemetry-SSB Technique

■ Doppler Radar

■ Countermeasures

■ Radome & Antenna Design

■ Microwave Circuitry

& Components

New Contracts, expanding projects 
plus a new $35 million R&D program 
mean accelerated career growth can 
be gained by joining Republic NOW. 
Republic is located on Long Island, 
less than 1 hour from New York City 
with its educational, cultural & recre­
ational facilities. Fine positions are 
open for men at all levels of experi­
ence in these fast-growing fields:

■ Receiver & Transmitter 

Design

■ Airborne Navigational 

Systems

■ Jamming& Anti-Jamming

■ Miniaturization­

Transistorization

■ Ranging Systems

■ Propagation Studies

■ Ground Support Equipment

Please send resume in complete confidence to:
MR. GEORGE R. HICKMAN

Engineering Employment Manager, Dept. 12 F-4

Farmingdale. Long Island 

New York

Please write direct to advertiser mentioning ELECTRONIC DESIGN 
58

Must Learn to ‘Guess'

Strengthening his ability to see in 
broad perspective is the engineer’s main 
task in aiming his career toward manage­
ment. By all his exact formal training and 
all his experience in producing a precise 
product, he has learned to concentrate on 
details, to rely on mathematical proof and 
to back up every decision with facts. In 
taking a management position, he must 
learn to do the opposite: to continue to be 
decisive but without the comfortable 
security of tangible reasons for everything 
he does. Many of his actions will now be 
based on “if,” and his definitive actions 
will be based on “educated guesses.”

For many engineers, assuming such an 
attitude is distasteful, and early recogni­
tion of these management responsibilities 
can save them the discontent of pursuing 
the wrong course; at the same time their 
companies will not face losing good en­
gineers, only to gain uncertain managers.

To alleviate such potential personnel 
problems, many technical companies now 
offer equal advancement opportunities for 
engineering and management talent. 
Separate career ladders are established, 
with comparable salaries and privileges. 
Individuals who are qualified may be 
transferred laterally between the profes­
sional and supervisory positions. But high- 
caliber engineers or scientists who have 
little inclination toward administrative 
activities need not change to receive equal 
rewards. ■ ■

at General Electric's 
Communication Products Dept, 

in Lynchburg, Virginia

Serving both industrial and mili­
tarycustomers, the Communication 
Products Department offers engi­
neers a unique type of professional 
stimulation—through participation 
in integrated design and produc­
tion programs in advanced commu­
nication systems.

Industrial products of Microwave 
Radio Relay, Mobile and Powerline 
Carrier Current communication 
systems comprise the major por­
tion of Department sales. These 
are often related to other projects 
for the Department of Defense, 
such as our contract for design and 
manufacture of a 24 channel tro­
pospheric scatter system.

Engineers here frequently have 
the opportunity to contribute to 
both types of programs.

Immediate openings for men 
with Project Engineering or 
Group Leading experience in 
these areas:
PARAMETRIC DEVICES • TUNNEL EFFECT 
DEVICES • MICROMINIATURIZATION • 
MICROWAVE CIRCUITRY AND PLUMBING 
• TRANSISTOR CIRCUITS • PIEZOELECTRIC 
AND ELECTROMECHANICAL FILTERS • 
DATA TRANSMISSION SYSTEMS • MULTI­
PL EX SYSTEMS • TROPOSPHERIC AND ME­
TEORIC SCATTER • PRINTED CIRCUITS

Write for data sheets on the De­
partment and literature describing 
the attractive residential city of 
Lynchburg. Address Mr. Arthur 
Guy, Section 76-MF.

COMMUNICATION PRODUCTS OEPT
GENERAL^ELECTRIC

Mountain View Road 
Lynchburg, Virginia ,
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IBM "Special 

Products Division

The Special Products Division of IBM, less than 
io years old, emphasizes its growth and devel- 
iment potential for the engineer applicant. The 
>rk of SEPD is described generally and nine 
eas of activity’ in which they operate are listed, 
typical project is described and the follow 

rough is spelled out. Opportunities existing now 
r the engineer in the electronic-computer field 
e itemized. Copies of the illustrated brochure 
)m: Mr. T. P. Bianco, Special Engineering 
oducts Division, IBM, Dept. ED, North Hamil- 
i Street, Poughkeepsie, N.Y.
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Spectrum of Capabilities” presents the re- 
irch. development and manufacturing capabil- 
5 of the organization. A chart showing areas in 
ich Servo Corp, has been “first" introduces the 
ider to the actual accomplishments, areas of 
¡cialization and specific fields of application, 
ducts of the company are itemized alphabet]'- 
ly. 3 'iere is a brief description of production 
ilitie . research and test facilities, quality con- 
1 an inspection procedures, field service and 
Jane! ig facilities. Servo Corporation is inter- 
M i staff engineers, development engineers

RIC 1de engineers in each of the areas of spe-
“za* n listed in the front of the booklet.

i
COR¡

plh Gardner, Supervisor, Employment Serv- 
P> F t. ED, Servo Corporation of America, 
20 J cho Turnpike, New Hyde Park, N.Y.
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AIRBORNE 
INSTRUMENTS 
LABORATORY
A DIVISION OF CUTLER *HAMMER, INC.

160 Old Country Road, Mineola, L. I., N. Y. 
Pioneer 2-0600

koject star
In 2000 B.C. man sought to chart the heavens and created the Zodiac, 
an imaginary belt, which was believed to control his destiny . . . Today, man, no 
longer willing to surrender his fate to the stars .. . seeks to explore them instead.

America’s determination, to win the race for space is evidenced by the formation 
of projects such as Airborne’s STAR (Space Technology and Advanced Research). 
Here in our Laboratory a hard core of scientists and engineers arc designing electronic 
systems for space vehicles. These programs are not company proposals, but firm 
orders of continuing duration for customer hardware. The esoteric nature of each 
piece of equipment places a premium on technical skill and ingenuity, as normal 
engineering procedures become overwhelming problems when transferred to the 
unworldly vacuum of space.

Project STAR is a culmination of our long-standing interest in electronic research 
and development. Space technology, and other new challenging areas open to electronic 
engineers at Airborne, have created select positions in the following fields:
Advanced Electronic Design Engineering • Product Design • Operational 
Analysis • Data Processing • Reliability • Circuit Design • Electronic 
Counter-measures • Field Engineering • Radar System- • Antenna Design 
Systems Analysis and Management • Microwave Systems • Systems Test

General Benefits Program and Relocation Expenses. Send resume to Howard J. 
Gresens who will arrange a technical interview at your convenience.

CIRCLE 903 ON CAREER INQUIRY FORM
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InstrumentsTexas
CAREER OPPORTUNITIES
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“Talent Grows at Emerson Elec­
tric of St. Louis” is a generously il­
lustrated photo story of the people 
behind this company. Myriad on- 
the-job illustrations provide a self- 
explanatory description of work and 
life with Emerson Electric in the 
St. Louis area. A laconic summary of 
company history, commercial prod­
ucts, work in electronics-avionics, 
and future growth potential is nar­
rated throughout the booklet.

The Emerson Electric Manufac­
turing Co., Dept. ED, 8100 W. Flo 
rissant Ave., St. Louis 21, Mo.
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TI develops new semiconductor solid circuit with compone 
densities up to 34 million per cubic foot!

I
Emerson Electric 
Manufacturing Co.
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TI’s new semiconductor solid circuits measure less than % x Vs x 732 of an inch and incorporate 
up to 12 integral electronic components. Complete multivibrator circuit shown. In 

addition to extreme size and weight reduction, reliability also has been greatly increased.

join Tl engineers in such challenging programs 
as micro-miniaturization

Ramo-Wooldridge

"An Introduction to Ramo-Wool­
dridge” emphasizes detailed descrip­
tions and illustrations of current 
work projects. The activities in­
clude: Digital Computers, Controls 
and Information Processing, Com­
munications and Navigations Sys­
tems, Infrared Systems, Electronic 
Reconnaissance and Counter-meas­
ures, Basic Research and Manufac-

60

From one of many stimulating research and development pro­
grams at Texas Instruments comes another major “first” . . . 
new semiconductor solid circuits! Born from Tl-sponsored 
research studies, the basic concept was carried through to 
reality by the Semiconductor-Components division. Utilizing 
TI developments in semiconductor manufacturing techniques 
(controlled masking, etching, diffusion), TI has formed diode 
and transistor elements, as well as passive elements of resist­
ance and capacitance, to provide a complete circuit function 
normally requiring up to 12 components!
Such significant developments naturally result from TPs 
great emphasis on creative ability and freedom of pro­
fessional expression. You’ll find many challenging oppor­
tunities at Texas Instruments ivhere such technological 
advances are a frequent occurrence. At the Apparatus division, 
weight and size are critical factors in its missile and aircraft 
electronic and electromechanical systems. You rriay explore new 
possibilities for making these systems even smaller and more 
reliable using the new semiconductor solid circuits. Or, with 
the GeoSciences and Instrumentation division, you may exercise 
this new concept in circuitry to create new and more compact 
commercial and industrial instrumentation.
A rewarding opportunity awaits you in one of the many pro­
grams now in progress at TI’s Central Research Laboratory, 
Semiconductor-Components, Apparatus, and GeoSciences and 
Instrumentation divisions.

You will also benefit from TI’s up-to-date personnel polici 
which include profit sharing plan (in 1958, 15% of base ea 
ings), semi-annual salary and advancement reviews, edu 
tional assistance, insurance, hospitalization, and retirem 
programs. You will enjoy the temperate Southwestern dim 
and the many year-round recreational, amusement and c 
tural activities.
To join this fast-moving company at the forefront of scienti 
technologies, please write to activity of interest shown at rig 
enclosing a short resume.

JAN. FEB. MAR. APR. MAY JUN. JUL AUG. SEPT. OCT. NOV. DEC.
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(Graph courtesy of Dallas Times Herald, January 7,1
Dallas’ 12-month weather chart shows that temperature averaged 6 

in 1958, with humidity at a comfortable low level. Dallas skies 

predominantly clear and sunny, devoid of industrial haze or s
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specific career opportunities 
now open at Texas Instruments

L. ______________________________ SEMICONDUCTOR-COMPONENTS DIVISION
¡DEVICE DEVELOPMENT — Develop new semiconductor devices; conduct experimental and theoretical studies on the 
LffecvS of nuclear radiation on semiconductor materials and devices; evaluate experiments in the analysis of gases and 
electro-chemistry; conduct physical measurements on semiconductor surfaces; determine the effects of chemical reac­
tion on semiconductor surfaces; studies in device stability, reliability and characterization; materials research and 
development including crystal growth and crystallography.
CIRCUIT DEVELOPMENT —Transistor circuit design and application; design automatic and semi-automatic test 
equipment.
MECHANIZATION — Design and develop high speed automatic machinery.

Pledge write to H. C. Laur, Dept. 1102, P. O. Box 312, Dallas, Texas

___________________________________________ APPARATUS DIVISION________________________________________________
ELECTRICAL DESIGN AND DEVELOPMENT ENGINEERS (minimum 3 years experience) To apply technologies of 
radar, sonar, infrared, magnetics, microwave, telemetry, special-purpose computers, and servos to submarine detection, 
missile guidance and instrumentation, combat surveillance and reconnaissance, and aerial object detection and tracking. 
Conduct studies and analyses, and circuit development, electronic and electromechanical component design, transistoriza­
tion, and miniaturization. Educational requirements: MSEE, BSEE, or BS Physics.
MECHANICAL DESIGN AND DEVELOPMENT ENGINEERS (minimum 3 years experience) Design and develop 
servo systems, X-Y plotters, strip recorders, optical systems, vibration damping and isolation packages, antenna struc­
tures and drives, sonar reels, cooling and heating systems and electronics packaging. Guide drafting, environmental 
testing, and model making; give consultation to manufacturing engineers to solve project production problems. Envi­
ronmental studies. Educational requirements: MSME or BSME.
MANUFACTURING ENGINEERS (minimum 1 year experience) Production planning, tooling, and guidance and con­
trol of all phases of general production activity, or of an assigned project. Mechanization for short-run equipment 
manufacture. Educational requirements: BSME, BSEE, or BSIE.
COST ESTIMATING ENGINEERS (minimum 3 years experience) Estimate or supervise estimation of material, labor, 
tooling, and indirect costing factors on unusual electronic and electronic and electromechanical systems and equip­
ments. Electromechanical manufacturing experience desired. Educational requirements: BSEE or BSIE.
QUALITY CONTROL ENGINEERS (minimum 3 years experience) Establish and maintain standards of quality 
and inspection methods for all raw materials and manufactured products. Three years experience in statistical methods, 
manufacturing processes, equipment inspection and/or design with minimum of 1 year in electronics industry. Educa­
tional requirements: BSEE or BSIE.
RELIABILITY ENGINEERS (minimum 3 years experience) Assist project engineers during design phase for maxi­
mum electronic or electromechanical reliability. Evaluation, selection, and application of components. Estimate system 
reliability; analyze and recommend corrective action. Experience in equipment design and component application. 
Educational requirements: MSEE or BSEE.

Please write to John Pinkston, Professional Placement, Dept. 1102, 6000 Lemmon Avenue, Dallas 9, Texas

GEOSCIENCES ANO INSTRUMENTATION DIVISION
MANUFACTURING ENGINEER—EE or ME with 2 years or more similar experience in production planning and control.
ELECTRICAL ENGINEER — EE with 3 to 5 years experience in electronic design.
ENGINEER — EE or Physics sustaining engineering of seismic products.
SALES ENGINEER, SEISMIC — Science degree with seismic crew experience, with minimum of 5 years experience.
SENIOR ENGINEER — EE with 5 years in electronic circuitry design and development.
INDUSTRIAL ENGINEER —IE with 3 to 5 years experience in Industrial Engineering or related work.
SENIOR ENGINEER— EE or ME with experience in electrical products, particularly in commercial and industrial areas. 
MECHANICAL ENGINEERS — ME with instrument field experience.

Please write to Dave Turner, Dept. 1102, 3609 Buffalo Speedway, Houston, Texas

---------------------------------------------------------------CENTRAL RESEARCH LABORATORY
HEAD—PHYSICS SECTION— 4 to 5 years experience in semiconductor physics and proven ability to direct a variety 
of technical projects. Responsible for directing work on the measurement and understanding of electrical, thermal, 
magnetic, optical, and transport properties of semiconductors. Educational requirement is PhD in Physics.
HEAD—DEVICE SECTION— 4 to 5 years experience in semiconductors plus experience in group leadership and proven 
ability to supervise a variety of technical projects. Will be responsible for directing work on design, fabrication and 
evaluation of new solid state devices. Educational requirement is MS or PhD in either Physics or EE.
SOLID STATE THEORIST — Responsible for the understanding and interpretation of the physical properties of 
semi onductors and other solid state materials. Educational requirements: PhD in Physics with concentration in 
Quantum mechanics. Solid state experience desirable but not necessary.
DEVICE THEORIST — Responsible for the design of new solid state devices and interpretation of their characteris­
tics n terms of physical and fabrication parameters. Educational requirement is PhD in Physics or EE, or MS with 
2 to J years experience in solid state device theory.
SEMICONDUCTOR TECHNOLOGY —Responsible for the design and interpretation of experiments on the technology 
m s< niconductors, including impurity diffusion and alloying. Educational requirement is PhD in Physical Chemistry or 
Met: lurgy. Experience requirement: 3 to 4 years experience in semiconductor technology.
THEORETICAL PHYSICIST—2 to 3 years experience in electron or nuclear magnetic resonance with interest and 
back round to perform theoretical analysis of EMR and NMR to develop possible new types of magnetometers or 
« n ke significant improvement in present types. Sufficient experimental background and interest to assist in trans­
latir theoretical results into experimental projects.
pHY jICISTS — Either MS or PhD with 1 year minimum experience in the fields of superconductivity and low temper­
atur physics. Should be acquainted with conventional techniques of transferring and handling liquid helium and 
Cesi. ling circuits and instrumentation for studies in this area.

F ase write to A. K. Prescott, Dept. 1102, 6000 Lemmon Avenue, Dallas 9, Texas

turing. A brief outlook for the fu­
ture and a complete listing of senior 
staff members is included.

Ramo-Wooldridge Corp., Div. of 
Thompson Ramo-Wooldrige, Dept. 
ED, 5730 Arbor Vitae St., Los Ange­
les 35, Calif.
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Airborne Instruments 
Laboratory
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“Freedom for Initiative at Air­
borne Instruments Laboratory ' key­
notes the approach of this 26-page 
illustrated brochure. The company, 
which offers diversified opportuni­
ties in the fields of air traffic control, 
automation, aviation systems, medi­
cal electronics, radar tracking, radio 
astronomy, reconnaissance systems, 
space technology, special systems 
and test equipment, presents an in­
tegrated picture of its plant, person­
nel, products and progress. A brief 
company history, and a photographic 
assembly of products in the news, 
precedes a detailed section covering 
activity reports in Research and En­
gineering, Applied Research and 
Engineering and Production. Spe­
cific projects are outlined and orien­
tation of each section illustrated. 
Life at AIL includes a fisting of em­
ployee benefits, the overall working 
philosophy, and special services 
available in technical service depart­
ments which free engineers for engi­
neering. Historical briefing on the 
parent company, Cutler-Hammer, is 
discussed in conjunction with esti­
mates of future opportunities and 
indications of company growth in 
staff, facilities, and transactions.

Director of Personnel, Howard J. 
Gresens, Airborne Instruments Lab­
oratory, Dept. ED, Mineola, L.I.„ 
N.Y. '
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SPACE ORIENTED ELECTRICAL

CIRCLE 905 ON CAREER INQUIRY FORM

ENGINEERS AND PHYSICISTS
Vast new space and missile projects have created outstanding 
opportunities in research, development and design at Douglas. 
Here are some of the areas in which we have immediate 
openings for engineers and physicists with advanced degrees 
(B.S. also considered):
SPACE NAVIGATION — Utilize Bode and Nyquist techniques, root 
loci, Z plane, quasi linear, non-linear and other techniques in the 
analysis and development of guidance and control systems.
SPACE COMMUNICATIONS —Telemetry system research and 
development, research in wave propagation in ionized gas, 
high frequency breakdown and many other areas.
SPACE POWER — Unconventional power research and development 
to supply power in space stations and on other planets.
LOGICAL DESIGN — Solid state digital circuits as applied to 
automatic test and firing equipment, utilization of complex 
switching and logic circuitry, and utilization of computers in 
detailed circuit design.
ANTENNA DEVELOPMENT — Complete research, advance design and 
development of antenna and radome systems for use on 
space vehicles.
For full information write to Mr. C. C. LaVene, 
Staff Asst. Vice-president, Engineering, Box 601-E 
Douglas Aircraft Company, Inc., Santa Monica, Calif.

The most respected name in aircraft, 
missile and space technology.

Write 
it 

Nnw!
It’s Easy to Write an Article 
for ELECTRONIC DESIGN

CAREER OPPORTUNITIES

Republic Aviation

A packet of four booklets entitled “Home of 
Tomorrow Thinkers” is offered by Republic Avia­
tion. An illustrative folder shows a map of Long 
Island, pictures life in the surrounding communi­
ties and lists general benefits for employees. An 
information sheet presents a brief history of the 
company, describes its activities and operations, 
discusses the training program, and lists each 
type of engineering job available. A third pamph­
let consists of a ready-to-mail qualification form 
for the interested applicant. An Annual Report for 
1958 is enclosed for financial information about 
the company.

Republic Aviation Corp., Dept. ED, Farming- 
dale, Long Island, N.Y.
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Arine Research 
Corporation

As a design engineer it’s very likely that many of the 
problems you have encountered and solved can be of real 
help to others. \\ hy not tell Electronic Design s 28,400 
readers about it? This effort can be of real, direct, 
immediate service to the industry. If you think j<hi have 
an idea for an article, send us an outline or abstract — 
we’ll look it over and return with suggestions for the 
completed piece.

FREE — Information fur Authnrs
This booklet describes how easy it is to write for Electronic 
Design. Complete details are included concerning types of articles 
needed, treatment, payment, etc. For your copy simply circle the 
reader service number shown below.

This 20-page booklet discusses in detail the
nature of the work at Arine Research Corporation 
in terms of its objectives. An historical sketch pre­
sents the background of reliability research. The 
organizational structure of the Corporation into 
six divisions briefly describes the work and con­
tinues on with the role of the engineer, physicist 
and statistician within the organization. Finally, 
personnel policies are listed.

Arine Research Corp., Dept. ED, 1700 K St., 
N.W. Washington 6, D.C.

CIRCLE 877 ON READER-SERVICE CARD

A 
SHORT 

SURVEY

We asked this question 
the first four engineers1 
saw.

DID YOU EVER THIN 
OF BECOMING AN EJi 
ITOR?

Answer. NO.

This reply is not at all st; 
tling except for the fact tl: 
the four people asked are nc 
ELECTRONIC DESIGN e 
itors. Their answer was tr 
right up to the time they re 
one of our help wanted aJ 
It never occurred to the 
there was a career in editin 
There is.

If you have a BEE degri 
a year or two of design en 
neering experience, a liu 
disillusionment with the sli 
pace of engineering, but 
flair for writing, why dd 
you inquire? Send resume 1

James A. Lippke
Managing Editor

ELECTRONIC DESIGN
830 Third Avenue 

New York 22, New York 
CIRCLE 907 ON CAREER INQUIRY FORICIRCLE 872 ON READER-SERVICE CARD
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Name Telephone
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College Major

Company Title
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Electronic Design’s new Career 
Inquiry Service form is designed to 
help engineers advertise themselves. 
This new service will speed appli­
cants to the jobs they seek. It is the 
first such service offered in the elec­
tronics field.

To present your qualifications im­
mediately to the personnel managers 
of companies that interest you, 
simply fill in the attached standard­
ized short resume.

Study the employment oppor­
tunity ads in this section, and circle 
the numbers at the bottom of the 
form that correspond to the numbers 
of the ads that interest you.

Electronic Design’s Reader 
Service Department will make 
photocopies of your standardized 
resume and send it to all companies 
you select . . . the same day the 
resume is received. (Electronic 
Design will detach the circle num­
ber portion of the form, so that no 
company will know how many num­
bers you circled.)

The standardized resume will 
permit personnel managers to in­
spect your qualifications rapidly. If 
they are interested, they will get in 

e si 
but 

- tl
me

fouch with you directly. In the past 
nuch time has been lost through

I >ersonnel-manager requests 
^sumes from applicants who proved
•eligible.
Readers who desire only companv
ochures should use the regular

Mail Career Inquiry Service
rm to Reader Service, Elec-

ELECTRONIC DESIGN CAREER INQUIRY SERVICE —— • —
After completing, mail career form to ELECTRONIC DESIGN. Our Reader 
Service Department will forward copies to the companies you select below.

(Please print with pencil or type.)

Honors
Educational History

Dates Degree

Recent Special Training

Employment History

City and State Dates Engineering Specialty

Outstanding Engineering and Administrative Experience

Professional Societies

Minimum Salary Requirements (Optional)

Use section below instead of Reader Service Card. Do not write personal data below this line.

Circle Career Inquiry numbers of companies that interest you

>nic Design, 830 Third Ave.,
w York 22, N. Y.



What The Russians Are Showing

... Sputniks

Here, in pictures, is a story of one of 
Russia’s most boastworthy achievements— 
Sputniks. The pictures were taken at the 
recent Agricultural and Industrial Exhibi­
tion in Moscow where visitors could ad­
mire models representing man’s first suc­
cessful venture into space.

These revealing pictures were 
brought here by Mr. Richard E. 
Stockwell of Avco Manufacturing 
Company, Cincinnati, Ohio.

A model of Sputnik I is the first thing a visitor 
sees when he enters the Academy of Sciences Pavil­
ion at the Agricultural and Industrial Exhibition in 
Moscow. Mounted on a sweeping arm that projects 
over the visitor’s head, it gives a diaramic effect of 
space, with a backdrop showing a deep blue skyline 
with Moscow’s tallest buildings in the background. 
Sputnik I trails its four long antennas.

Models of Sputnik II and III are in a large room 
next to the entrance hall. Shown in this photo is 
Sputnik II. It carried a small dog into space. The 
cylinder housing the dog was in the base of the 
unit (with window). The spherical cylinder above it 
was a pressure tank for operating some of the equip­
ment. The large spring at the top was for pushing 
the cap free of the unit after it went into orbit. 

■

The doghouse in Sputnik II. The cylinder on top of 
the unit is an oxygen tank. The dog faced to the left 
and fitted snugly inside, so she couldn't turn around. 
The area occupied by the dog was fur-lined for com­
fort. She was fed automatically by a trip-mechanism, 
timed to feeding hours. A small fan circulated the air.

ELECTRONIC DESIGN • June 24, 1959 _



SOLi PLATE

MAGNETOMETER

SOLAR BATTERY PLATE

MASS SPECTROMETER TUBE

MAGNETIC MANOMETERS

MOUNT FOR IONIC DENSITY 
ANTENNA DURING LAUNCH

Pnetc meter
Station device

Close-up of another part of the nose shows an opening for a recessed 
mass spectrometer tube used to study the ion composition of the iono­
sphere. A radio frequency mass spectrometer was used to determine the 
mass spectrum of positive ions.

Two magnetic manometers measured pressure encountered at low and 
high altitudes.

Two electrostatic fluxmeters (one shown here) measured the satellite's 
own electric charge and the intensity of the electrostatic fields in the 
upper layers of the atmosphere. The Russians said this device could be 
opened and closed 1500 times per second. The plate immediately below 
the fluxmeter was not described, but is believed to be a meteorite record­
ing device.

MICRO-METEOR 
RECORDER

EL CTRONIC DESIGN • June 24, 1959

Close-up of the nose of Sputnik III shows the cosmic ray counters or photo­
multipliers, the small solar battery plates arranged around the nose, and the 
casing on a magnetometer.

This model is not an exact duplicate of Sputnik III. Most of the metallic 
parts appeared to be of a light aluminum alloy which had been shined to a 
high lustre. One of the guides at ihe Exhibit identified the magnetometer as 
an “orientation device'“ that had been used to put Sputnik III into orbit.

Sputnik III on display. The model is about eight feet long and nearly six feet across at the 
base, indicating that the Russians had to use a very large rocket to shoot Sputnik III into 
orbit.

There were no signs of any effort at miniaturization, and there was lots of evidence that 
standard, unrefined items of equipment had been adapted to Sputnik Ill's needs. Simplicity, 
always a commendable factor in Soviet design, was used here too. Extra thrust was used to 
compensate for the lack of refinement.

com- 
inism, 
e air.

¡MIC RAY COUNTERS

The magnetometer encased in the nose 
of Sputnik III. The Russians described it as 
an instrument whose measuring pickups 

are automatically oriented towards the 
earth s magnetic field, whatever the orien­
tation of the satellite.”

This capability was demonstrated with 
the unit shown here behind a plastic case. 
A guide opened the case, plugged in the 
magnetometer, and waved it about in an 
arc.

An electromagnet on the underside of 
the wheel caused it to react to even the 
slightest movement. The Russians explained 
that this was a part of Sputnik Ill's guidance 
system as well as a device for measuring 
the magnetic field in outer space.

(Continued on p. 66)

ELECTROSTATIC 
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FIRST
Miniature 10 amp relay

s°9e:

‘^Pcu

VIBRATION: 30g, 10-2000 cycles

LIFE: 100,000 operations min.

used

SHOCK: 50g, 
INSUL. RES.:11 millisec.

10,000 Mp.

BR 7 H
SPECIFICATIONS: W
Meets Mil R5757C and Mil R25018

üsed fc 
' “sed

DIEL. STR.: 1250 V

Only the new 1.1 oz. Babcock BR-7 Relay 
permits contact loads from dry circuit condi­
tions to 10 amperes, satisfying virtually all 
MIL-SPEC aircraft and missile requirements 
for DPDT relays. One miniature size, with 
0.2" grid spaced header for interchangeabil­
ity. Over 300,000 miss-free operations at 10 
amps, 25° C. Complete header arrangements, 
mounting methods and special mountings 
available. For technical bulletin, write 
Babcock Relays, Inc., 1640 Monrovia Ave., 
Costa Mesa, California.
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ocnematic o wall shows how a 
trai control point 

reefed messages toi 
satellite

@125° C to MH R5757C • TEMP. RANGE:
-65° C to 4-125° C • DUTY: Continuous • 
CONTACT RATING: BR-7X: 10 amp. resistive, 28 V 
DC or 110 V AC; BR-7Y: 5 amp; BR-7Z: dry cir­
cuit to 2 amp. Derate 50% for inductive loads. 
• OVERLOAD RATING: 25 amp. min. for BR-7X 
• CONTACT ARRANGEMENT: DPDT or SPDT • 
MAX. COIL DISSIPATION: 3 watts • MIN. PULL­
IN POWER: 80 mw to 500 mv • OPERATE A 
RELEASE TIME: 7 millisec. max. • NORMAL 
ADJUSTMENT (Max. Diff.): Drop-out, 10% of pull- 
in • SPECIAL ADJUSTMENT: (Min. Diff.); Drop-out, 
40% of pull-in • WEIGHT: 1.1 OZ.
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SPERRY FERRITE EQUALIZER 7000-11,000 MC
Specification

NEW...Sperry FERRITE Equalizers

ctura

In its 85,000 sq. ft.
plant in Clearwater, Sperry 
engineers “cook” each batch to 
precise “recipe.”

countermeasures, test set and relay 
applications where small size and light 
weight are decisive factors. And they 
are dependable—the result of more than 
six years of intensive Sperry research 
and development in the fields of Ferrites 
and Solid State devices. To learn how 
Sperry Ferrite Equalizers can be applied 
to your projects, write today.

ECt ONIC DESIGN • June 24, 1959

mes-
n the

Solid state materials never vary — at SPERRY

SPERRY MICROWAVE ELECTRONICS COMPANY, CLEARWATER. FLORIDA • DIVISION OF SPERRY RAND CORPORATION 
Address inquiries: Clearwater. Florida, or Sperry Gyroscope offices in Great Neck • Cleveland • Dayton • New Orleans • Los Angeles • San Francisco • Seattle 
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They’re not a “shelf item” —but when 
tailored to your specific needs, Sperry 
Ferrite Equalizers give you many exclu­
sive advantages.

They assure constant power output 
over the full operating frequency range 
of any low-powered microwave or 
traveling wave tube source. They are 
light and compact —ideal for all radar,

High altitude rocket (above) used to study the 
upper atmosphere. Data gathering equipment, 
encased in the nose, was recovered by para­
chute, as shown in the background photo.

provide constant power output over full operating frequency range 
of Microwave Tubes

libit M 
j the!

......................minimum attenuation <ldb 
maximum attenuation >3-30 db

Other Models 1000-7000 me

uiprr

Early high altitude dog flights (below) used 
this rig, recovered by parachute. The dog s head 
was in the plastic globe, and its body in a 
pressure suit.
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XTO: 200 C, shorter shape

XTV
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TAF:

TAM

XTL:

XTH

XTK:

high capacity, 175 C 

miniature, 150 C 

tantalum foil 

encapsulated

200°C rating

200 °C, small diameter

175 °C, smaller case

from .5 to 440 mfd and 3 to 150 Volts. Non-polar- 
ized capacitors come in ratings from .25 to 250 mfd 
and 6 to 150 Volts. Either uninsulated or mylar- 
insulated cases can be supplied.
Write today for complete data and for a consulta­
tion on your circuit requirements.

Choose from 15 different 
Mallory Tantalum Types

For High-Reliability Service— 
40^ Mallory Tantalum Foil Capacitors

ELECTRONIC DESIGN • June 24, 19

HAT: microminiature size 

TAP: miniature, 100 C rating 

TAP2: miniature, wide range 
of ratings

TAS: solid electrolyte

TNT: miniature, axial leads

STNT: subminiature

XTM: miniature, 175 C rating

In many cases an oscillator of a given 1 
quency is available while a lower frequency, 
particular, a frequency n times smaller, is 
quired. The operation of obtaining l/nth of I 
initial frequency is called frequency divisi 
Most frequently encountered is division by 2, i 
obtaining half the frequency.

Frequency division, i.e., the production of m 
tional frequencies called subharmonics, is possi 
in nonlinear resonant circuits and in certain ot 
nonlinear circuits. In this section we considei

The new Mallory TAF capacitors . . . latest addi­
tions to the broadest tantalum line on the market 
. . . now bring you the features of tantalum foil de­
sign from the leader in tantalum capacitor tech­
nology. They fit many of the critical military and 
commercial applications where you need non-polar- 
ized units, extremely low leakage currents and 
temperature stability.
Considerably smaller and lighter than comparable 
aluminum electrolytics, TAF capacitors can be 
relied on to deliver the outstanding life and depend­
ability for which Mallory tantalum capacitors are 
famous. Mallory TAF capacitors are designed to 
meet the environmental and electrical requirements 
of Mil-C-3965 styles CL34 and CL35.
Temperature rating of the new capacitors is —55° 
to H-85°C. Polarized units are available in ratings

ELECTRONIC DESIGNS serial tran 
lation of Professor Kharkevich’s mom 
graph concludes in this issue. The con 
plete translation in book form will son 
be available. For more information, tun 
to the Reader-Service Card and circle 8(M

INDIANAPOLIS 6 INDIANA
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INDUSTRIAL AUDIO 100c OPERATING

100°C Operating & Storage 200 mw

COMMERCIAL AUDIO 85c OPERATING

85°C Operating & Storage 175 mw

ig. 146. A basic frequency divider MOTOROLA, INC , 5005 E. McDOWELL, PHOENIX, ARIZONA
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We note the presence of a current component 
ving half the source frequency. In addition, 
»e are components having the source frequency, 
i and one-and-a-half times the frequency, 3w. 
these components are filtered out and the oscil­
óos of frequency co used to control the admit­
as, we have the basic circuit of a divider, as 
hn in Fig. 146. The divider circuit must thus

Regional
Offices:

RIDGEFIELD. NEW JERSEY 
540 Bergen Boulevard 
WHitney 5-7500

CHICAGO 44. ILLINOIS
4900 West Flournoy Street 
EStebrook 9-5200

PRODUCTION QUANTITIES 
FROM STOCK

HOLLYWOOD 2« CALIFORNIA 
1741 Ivar Avenue 
Hollywood 2-0821

MOTOROLA 
SEMICONDUCTORS

for prompt service on production 

quantities and for engineering assistance 

— phone your nearest Motorola 

Semiconductor regional office. Engineering 

quantities are available “off the shelf1 

from your authorized 

Motorola Semiconductor distributor.
ven ii 
lency,

125°C
VACUUM BAKE PROCESS
ASSURES
MAXIMUM RELIABILITY
Motorola alloy junction transistors are 

vacuum baked at 125°C before sealing 

and then stabilized at 100°C for 

120 hours after sealing, assuring an 

advanced level of reliability. Special 

“hot coin-weld” process gives positive 

hermetic seal for dependable operation 

under extreme environmental conditions.

Motorola’s distinctive “quad-mount” 

structure provides greater support 

for the sensitive working area enabling 

these alloy devices to exceed 
20,000g centrifuge acceleration, 

500g shock, and a vibration of 40-100 cps 

at 10g for 96 hours as required by 

MIL-T-19500A. The “quad-mount” 

fabrication permits a self-jigging, 

mechanized type of assembly that results 

in greater uniformity — in greater volume.

Instruction and operation of a parametric fre- 
lency divider.
Consider a circuit consisting of a sinusoidal 

ptage source

ALSO AVAILABLE
2N464-467 alloy audio transistors
2N425-428 alloy switching transistors
Alloy switching and audio transistors to your specifications.

E = Em cos2u/ 

< an alternating admittance

> = i ¿(I + m sin w¡ 
ie current in such a circuit is

EmYo (cos2w/+ sin 3wt— — sin wf)

BVcbo 

volts
BVcek 

(R = 1OK) 
volts

hr- (Vce = 6V.Ic = 1 ma)
Min. Max.

2N652 45 30 100 250
2N651 45 30 50 125
2N650 45 30 25 70

BVcbo 

volts
BVcek

(R = 1OK) 
volts

hr. ( Vce = 6V, lc = 1 ma )
Min. Max.

2N1193 40 25 100 250
2N1192 40 25 50 125
2N1191 40 25 30 70
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OUTPUT

INPUT
4 m/x sec.

TIMING

TEST HIGH-SPEED 
SEMICONDUCTORS 

WITHOUT GUESSWORK

The EG&G Type 2236A Milli-Mike Oscilloscope • • • 
... the only oscilloscope capable of measuring the performance of 
high-speed semiconductors.
The Milli-Mike Oscilloscope reproduces pulse rise time on the order of a tenth of a 

millimicrosecond at relatively low signal voltages without the use of amplifiers. 

Frequencies as high as 3,000 megacycles and voltage levels of 40 to 50 millivolts 

can be detected and recorded.

PERFORMANCE DATA
Vertical (TW) Horizontal

Sensibility .054 v/trace width 0.30 v/trace width
Nominal Spot Size (trace width) 0.002 inch
Deflection 27 v/inch (nominal) 150 v/inch
Frequency Response DC to greater than 3,000 me 

(—3db at approx. 2,000 me)
Input Impedance 50 or 100 ohms
Writing Speed 3x 10” trace widths/sec.

RUSSIAN TRANSLATIONS
contain a feedback element, which causes the 
parameter (specifically the admittance) to oscil­
late at the fractional frequency.

The variable admittance may be the transcon­
ductance of a triode, which is a function of the 
grid voltage. If the characteristics of the tube 
are specified in the form

la = f (L)

the presence of a quadratic term in the function 
f results in a transconductance that is linear with 
the grid voltage. Let

f (U) = a0 + mU + a2U2

then

S=— = a+ 2a2U.
dU

The simplest circuit employing this possibility 
is shown in Fig. 147. This circuit differs from the 
ordinary tuned-plate oscillator only in the pres­
ence of an ac source E in the grid circuit. The 
circuit of Fig. 147 does not differ in principle 
from the regenerative receiver, or in general from 
any potentially self-oscillating system acted upon 
by an external source. The source frequency is 2<o.

The tank circuit is tuned to half this frequency, 
co. The grid voltage is the sum of the source volt­
age E and the voltage induced in the coupling 
coil. To be able to actually generate the half-fre­
quency voltage, certain conditions must be satis­
fied; these will now be derived in simple form.

The circuit of Fig. 147 can be considered as 
some sort of an oscillator operating at half the 
frequency. To determine the excitation condi­
tions of this oscillator, we use the phase and 
amplitude balance conditions. For this purpose, 
let us open the circuit at the point indicated by 
the dotted fine in Fig. 147 and redraw it as shown 
in Fig. 148. Assume that the input voltage is

Ui = Um sin wt
The grid voltage becomes

Ug = Ui + E = Um sin wt + E* cos2 wt.Let EG&G's experience in sub-millimicrosecond measurements assist you in the 

development, inspection and quality control of high-speed semiconductors.

The EG&G Milli-Mike Oscilloscope—one of a family of millimicrosecond instruments— 

is now being used to solve problems in measurement of recovery time of diodes, 

decay times of scintillators, discontinuities in transmission lines and as a synchro­

scope in high resolution radar systems.

160 BROOKLINE AVENUE, BOSTON 15, MASS.
1622 SOUTH “A” STREET, LAS VEGAS, NEV.
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Air-Marine’s new S frame motor 

offers outstanding reliability even 

at extremes of temperatures and 

altitude. Two models are available: 

the Hi-Slip which increases speed 

with altitude lower densities, and 

a CONSTANT SPEED, 11,000 rpm 

or 20,000 rpm.

Both models are available in 2 or 

4 pole units up to 1/150 h.p. 

These rugged design, epoxy-potted, 

400 cps induction motors are 

obtainable for 115 V. 10 or 208 V. 

30 operation.
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Fig. 147. A simple half-frequency oscillator.
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air • marine 
motors, inc.
AMITYVILLE. NEW YORK 

LOS ANGELES, CALIF.

for further information about our 
complete line write for catalog. 
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Fig. 148. The circuit of Fig. 147redrawn with the 
grid circuit open.

The plate current is

= a0 + ax (L i + E) -f- a2 (Ui + EfL

If the tank circuit is tuned to w, the voltage 
components with different frequencies will be 
practically eliminated, and we obtain for the 
voltage of frequency co

U = IaR = R (fli 4“ EmUi) U i.

The output voltage is

M= ^1] = ku
L

notor 
even 
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ecall it the PRD Type 812...you 11 
all it the answer to all your klystron 
wer supply problems.
This completely new unit consists 

flour, separate, regulated supplies: 
am. reflector, grid, and heater ...

nd combines digital read-out of 
earn and reflector voltages plus out- 
uts for operating two klystron tubes 
imultaneously.
PLUS a special feature for the pre- 

ention-of-cruelty to klystrons: The 
rid and reflector modulation volt-
ges are clamped to the cw level in 
quare wave or pulse operation.
The Type 812 also features supe- 

ior regulation to reduce ripple and 
oise to an all-time low. Clean niodu- 
tion characteristics assure a rise
nd decay time which will not exceed 
microseconds.
on also get the following full set of 
RD extras:
digital read-out for beam and reflector 
voltages
dual outputs for simultaneous operation of 
two klystrons
front panel-check calibration of grid and 
reflector voltages
multirange overload protection for beam 
current
safety lock when transferring from + to 
- grid voltage
external triggering of internal pulse 
genentor

Write for complete data.

POLYTECHNIC RESEARCH
& DEVELOPMENT CO., INC.

Factory & General Office:
202 Tillary St., Brooklyn 1, N.Y. 

Ulster 2-6800
rn ales Office:

39 So a Cienega Blvd., Los Angeles 34, Calif.
TExas 0-1940
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where k = M/L is the coupling coefficient. Thus 

f 2 = kR (ai 4- Emdi) f i
To be able to maintain oscillations at a frequency 
cd in the closed circuit (i.e., in the circuit of Fig. 
147, which we now restore by connecting the in­
put and output terminals of the circuit of Fig. 
148), we must satisfy the condition

Ui >

hence

kR(ai + Emai) > 1. (1)
This indeed is the excitation condition for the 

circuit of Fig. 147, operating as a frequency di­
vider. However, we must at once make the follow­
ing important remark concerning this condition. 
Formula (1) shows that the circuit can be excited 
when E = 0, i.e., if

kRai > 1. (2)
The meaning of this relation becomes quite 

clear if we examine the circuit of Fig. 147: if the 
source voltage E is eliminated, we have an or­
dinary oscillator, capable of oscillating at the fre­
quency co (to which the tank circuit is tuned).

Formula (2) is none other than the self excitation 
condition for this type of oscillator. Consequently, 
for the circuit of Fig. 147 to be excited as a di­
vider and not as an oscillator, the following two 
conditions must be satisfied simultaneously:*

• Division is possible also in an excited oscillator. In this 
case the mechanism of the phenomenon is different, for 
we deal with locking-in on a subharmonic. We shall not 
discuss this case.

with Chassis-Trak slides
chassis locks in seven positions

With the touch of a finger on the han­
dles of the chassis, it can be tilted up or 
down (45°, 90°, or 105° ), and locked 
in any one of seven different positions.

This means you can remove tubes or 
check circuitry on the chassis quickly 
and easily, even though the chassis is 
at the top or the bottom of the rack ... 
and the chassis will not swing or move 
during servicing. It is firmly locked in 
position! A spring mechanism allows 
instant removal of the chassis for com­
plete maintenance.

Chassis-Trak slides are produced 
from cold rolled steel, and give smooth 
slide action because of a permanent­
dry, dust*repellant phenol epoxy for­
mulation ... the more you use the 
slides, the smoother they operate.

With the pencil-thin Chassis-Trak 
design, you can cut engineering costs, 
by mounting 17" chassis in standard

19" racks. The slides (9 lengths, 10" 
to 24" supporting up to 275 lbs.), are 
available from stock, in either the 
“detent” model shown above, and the 
“basic” model, which tilts freely 
upwards but has no lock assembly. 
Chassis-Trak engineers will also cus­
tom-build slides for any of your special 
installations.

'Detent" model, locked in on* 
of seven different positions.

For further Information, contort:

525 South Webster, Indianapolis 19, Indiana 
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43. Regenerative Frequency Division
livers

PATRICK AIR FORCE BASE

VANDENBERG AIR FORCE BASE

WHITE SANDS MISSILE RANGE

EGLIN AIR FORCE BASE

ARMY BALLISTIC MISSILE AGENCY

E. F. JOHNSON C
!cnmm
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A characteristic of parametric excitation is that 
oscillations can be generated at a frequency other 
than the frequency at which the parameter is 
varied. In particular, as we have seen, it is most 
easy to excite oscillation at a frequency

Fig. 149. Block diagram of a regenerative frequency 
divider.

4X150 
4X1501
4X2501 

4CX25OI 
. 703
I 7031 
r 4X2501

Designed for use with high-powe 
transmitting tubes, these sockets ar 
molded of low dielectric, loss-facto 
Kel-F plastic. Sockets are available 
in several designs—with or withou] 
screen grid by-pass capacitors 
Control grid contact “guide** ii 
machined for greater alignment ad 
curacy—all contacts are low-resistl 
ance, silver-plated beryllium copper] 
Tube pin contacts are heat treatei 
to provide positive contact pressurl 
as well as extended life—annealei 
soldering tabs may be easily benl 
or formed. High quality, heat rd 
sistant, steatite chimney also avail 
able to direct air flow through tub! 
cooling fins.
For details and complete specifical 
tions write for free catalog listel 
below:where tn is the frequency of variation of the pa-

Write today for your copy of oj 
newest components catalog, con 
plete specifications and pried 
• Capacitor« a Knob* and Oio

• Socket* • Inductors • Pilot I 
light* • Connector* • Insulotol

---------  1942 Second Ave. $ W, • Waseca, M
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We welcome inquiries on 
problems in the telemetry field

has been designing and manufacturing precision 
electronic equipment since 1909 when it first 
produced communications devices for the United 
States Government. This half-century of experi­
ence is recognized by government and industry 
alike. Today more than 95% of the telemetry 
receivers in use at United States missile test sta­
tions and ranges were designed and built by 
Nems-Clarke. Among many installations now 
using this equipment are:

kKai < 1

A few other remarks are also in order. First, 
the phase balance condition is satisfied in our 
analysis automatically, since, on the one hand, 
we choose (A = Um sin cot, and E = Em cos 2cot 
(i.e., we choose, beforehand, suitable initial phases 
for the two voltages), and on the other hand we 
assume that the tank circuit is tuned to exact 
resonance. A more detailed analysis shows that 
division is possible within a certain range of de­
tuning.

Secondly, the way we state the problem we can 
establish only the excitation condition, but cannot 
find the steady-state amplitudes. The point is that 
by considering only the quadratic term of the 
characteristic (the term necessary to produce 
division) we reduce the parametric problem to a 
linear one. A steady state is possible, as is known, 
only in a nonlinear system.

To investigate the steady state condition it is 
necessary to include at least a third-power term 
in the expression for the characteristic of the tri­
ode. A more detailed investigation of this type 
serves as the basis for the theory of the so called 
“second-order resonance.”

In conclusion we must also note that simulta­
neous satisfaction of both conditions (3) is difficult 
in practice. The ability of the circuit of Fig. 147 
to operate as an ordinary oscillator is one of its 
shortcomings. Regenerative frequency dividers, to 
which the next section is devoted are free of this 
shortcoming.
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Fig. 150. A ring modulator serves as the multiplier in 
this frequency divider.

cation Industrial Sales

Rd. • Rochester 3, N.Ì

AMCO ENGINEERING CO.
7337 W. AINSLIE STREET • CHICAGO 31, ILLINOIS 

Factory-trained representatives in all principal U S. cities and Canada
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surface support! Amco, too, makes all needed 
accessories like blowers, chassis slides, heavy­
duty dollies. One blower, for example, de­
livers 350 CFM of filtered air and takes only 
3’4 inches of panel height, mote than 30% 
less than other types. Amco chassis slides, 
on ball bearings, support up to 200 pounds. 
And all these components, purchased from one 
source, can he obtained at a big savings under a 
combined discount rate!

E.I.A. Mounting Standard , Realist e

rameter. This circumstance can be used for fre­
quency division.

Let us examine the block diagram shown in 
Fig. 149. The input voltage Ui is applied to mul­
tiplier M, to which a voltage U4 is also applied. 
The output of the multiplier U2 is proportional 
to the product of the two inputs and U4.

The voltage U2 is filtered by filter F, amplified 
by amplifier A, and the amplifier output voltage 
U3 is fed back through phase shifter PS to the 
multiplier. We shall show that such a circuit is 
capable of dividing the frequency in two. Let the 
input voltage be

Only Amco has the wide background in 
both electronics and enclosure manufac­
turing to assure your complete satisfaction in 
the appearance, strength and durability of 
every unit supplied. An exclusive custom 
appearance is achieved through use of Amco 
multi-width panels, cowlings and writing 
surfaces. They’re all factory assembled for 
your convenience (and shipped within three 
weeks!)

For enclosures with complete service ac­
cessibility and maximum operator conve­
nience, for true quality and economy send 
for your Amco catalog.

Ui = sin at.
Assume that the frequency division takes place, 
so that

A complete selection of basic frames can 
be assembled in endless variety for utmost 
versatility. All frames are direct floor-bearing, 
meet or exceed rigid structural test require­
ments, and do so independent of exterior

Look to AMCO for enclosures that — in 
appearance and quality —are truly worthy of 
your instrument engineering achievements!

for your voice communication needs, 
hese “push-to-talk” handsets are of 

L most modern design available. 
If your applications are in • mo­

lle radio • intercom systems • car­
er and microwave • aircraft and 
kilroad — specify Stromberg-Carl­
in handsets.
I Xo. 26: short, lightweight, sturdy, 
pmes with capsule-type receiver 
w transmitter.
No. 28: “push-to-talk” handset, 
pker-bar switch; various spring 
mbinations.
Both models available with stand- 
dor high-gain transmitters and re­
ivers. Superior to any other hand­
pn the market.

Odern handset cradle 
r mobile or panel use

Holds handset 
MHB firmly; is strong 

and resilient: fits 
any Stromberg 

I Carlson handset
Switch combi na­

. , lions w ith two or
1^" —J four Form C con-
p S pace for your company name 
Iprovded. Send for Handset Bul- 
p 5005 and Cradle Bulletin 
PÛ13 Write:

C2 = U\U4 = sin at sin 2 at = 1/2 cos at
— 1/2 cos 3 at. 

The filter blocks the triple-frequency component, 
so that its output is 1/2 cos cot If the voltage gain 
of the amplifier is 2,

U$ = cos at.
i.e., the output frequency is half the frequency of 
the input. If the phase shifter now introduces a 
90 deg phase shift, we get

U4 = sin at
as assumed beforehand. Circuits such as shown 
in Fig. 149 are called regenerative frequency 
dividers. This term implies the essential presence 
of feedback from the output of the circuit to its 
input.

It should be noted that the above analysis 
shows only that frequency division is possible 
with the aid of a regenerative divider. But this 
does not determine conditions under which the 
division actually takes place. Nor does it permit 
us to observe the essential features of the phe­
nomenon.

One of these features is that the division begins 
only at a fixed value of the input voltage Ui. To 
examine these important details, let us consider 
some specific circuit, for example, that shown in 
Fig. 150. The multiplier in this circuit is a ring 
modulator (see Section 12). We shall assume that

STROMBERG-CARLSON
TELEPHONE 
HANDSETS
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MODEL ES-141

NEWTON MULTI-CHANNEL ELECTRONIC SWITCH

EST. im

MANCHESTER. CONNECTICUT
ORD, CONNECTICUT
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300 Stock

12 pages of photos,FREE bulletin "S-l
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It is now clear that the mechanism of regenera

(n+Dü/

Bodine Electric Co., 2528 West Bradley Place, Chicago, III
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ANOTHER ACHIEVEMENT IN 
OPERATIONAL DIGITAL BY NEWTON

it performs pure multiplication of the voltages 
applied to it. We write the current equations for 
the plate circuit of the triode

Transistorized model 
10 times smaller 

than Model E S-141

where S is the transconductance. The voltage 
duced in the feedback coil is

only by total sampling time available 
Compact, light-weight transistorized 
model for air-borne applications 
FOR COMPLETE INFORMATION, 
WRITE TODAY FOR DATA SHEET

The voltage acts in the rCi network. The volt­
age across r is

No. of contacts—6, 8. 10. 12, 15, 18, 22, 38.
Material: Body—molded plastic per spec. MIL-P-14 
Type MME, contacts and polarizing pin—phosphot 
bronze or beryllium copper.
Contacts and polarizing pm—silver plate -000* pi us 
gold plate .00003 min.
Wire size: No. 16 or 17. AWG- 
breakdown voltage between contacts, at sea level, 
mated with printed board 1200 volts DC.
Polarizing pin may be located in any slot desired. 
Contacts will mate with printed circuit boards from 
.061 to 071 thick.

/ar further Mermathe, urHe:

DIAL 
HEAD 

AGASTAT

STAT

DISPLAY 4 WAVE FORMS SIMULTANEOUSLY 
ON A SINGLE CHANNEL OSCILLOSCOPE

Newly 
published bulletin

cutaways, drawings, tables, and charts describe 
300 different Bodine stock motors, (series 
wound, shunt wound, 3-phase, capacitor 3-lead, 
capacitor 4-lead, split phase, shaded pole ... 
all in stock ready for prompt shipment). Ask 
for your copy.

check 
the spec

on this CORN

/ 2 — I g — 4Ria2C 1L 4 

From (2), (3), and (4) we obtain

This is the equation for the current in a tank 
circuit whose capacitance varies with the input 
voltage. If the input voltage varies as

U dt = SU,

U i = Um sin 2wt 
we have for the effective capacitance 

C(f) = Co — kSUm sin2w<

Inserting this value into (1) and grouping the 
terms containing dU/dt, we obtain an equation 
with variable coefficients

PRINTED CIRCUIT
CONNECTOR

OO«H (IK'

1027 Newark Avenue, Elizabeth, N. J.
Gasaccumulator Co., (Canada Ltd., 12 Gower Street, Toronto 16, On*
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The NEWTON ELECTRONIC SWITCH (Model 
ES 141) accept* 4 independent signals and 
sequentially connects them to a single output in 
a four way display on a single channel 
oscilloscope. Variations of the basic unit can be 
made to provide for simultaneous display of 
any number of positions — the number limited (provided the capacitor voltage is much greater 

than Ur). The rCi network serves as the phase 
shifter. The voltage Ur is applied to the multi­
plier: this indeed is the voltage designated earlier 
as U4. Next, the voltage picked off the ring modu­
lator is equal to (see Section 12)

____ MULTIPLIER

Fig. 151. In this regenerative divider the feedback 
element is an (n -f-7) multiplier and the input frequency 
is na).

• Easy adjustment 

e Repeatable accuracy 

• Instantaneous recycling 

• Unaffected by voltage variations 

e Low power consumption

GET THE WHOLE STORY-write today for Bulletin No. SR-10 and- 
out how Agastat can help you to solve your time delay problems 
to Dept. A35-624 Iple
■KW ELASTIC STOP NUT CORPORATION OF AMERICA f(

g g

AGA
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:ticut

VIRTUALLY INFINITE RESOLUTION

GREATEST ACCURACY IN A GIVEN SIZE

LONG LIFE AT HIGH SPEEDS

ULTIMATE IN RELIABILITY

tion

the latterneo

5" IN DIAMETER AVAILABLEA COMPLETE RANGE OF SIZES FROM W TO

■PICA needs Write for our catalog
92 Madison Avenue, Hempstead, L. I,, N. Y
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CIC is the largest manufacturer of Precision Film Poten­
tiometers, having pioneered in their development, with 
a 10-year record of supply to all branches of the Armed 
Services and throughout industry. Our staff of technical 
specialists is ready to assist you with your potentiometer

0 and 
lems.

ratio (n + 1) (Fig. 151), and if the input fre- 
pey is no), the output frequency is co. The fre- 
sney of the output of the multiplier in the 
dback loop is (n +
Multiplication of the two frequencies neo and

sum and difference

In a one-turn unit, Linearity to .01 % ! Sine 
Cosine to .025% !

ve frequency division reduces to that of para- 
etric excitation of oscillation. In our case the 
Station condition

Eliminates servo hunting. Improves dynamic 
response of feedback systems.

SuperCon FILM POTS consist of a 
non-metallic resistance film perma­
nently bonded to a high temperature 
plastic base with a precious metal 
uiper riding on its polished-finish 
surface. This sturdy 
one-piece «hock, vi­
bration and wear
1' -ntailt • linMHV .
non ha<- proven su- -
perior, during 10 
years of field use, to
the loose-wire, glued-assembly, wiper- 
houncing-from-turn-to-turn construc­
tion of wire-wound pots. No longer do 
you have to compromise the accuracy 
or reliability of your system by the 
limitations of wire-wound pots. 
SuperCon Film Pots easily meet the 
requirements of the space age.

■Let us recall the meaning of the quantities con­
td in this formula: too is the natural frequency 
■ the tank circuit and equals (LC0)l/2, d is the 
■piling of the tank circuit, a2 is the coefficient of 
■ in the equation for the characteristic of the 
■nlinear element of the ring modulator, R\ is the 
■dulator load resistance (remember that in de- 
»ng (4) wc assumed this resistance to be small 

mpared with the internal resistance of the mod- 
ator itself), r and Ci are the feedback-loop re- 
tance and capacitance (remember that rC\ must 
much less than l/ob), and M is the coefficient 
mutual inductance.
Equation (7) gives the input-voltage amplitude 
which the divider circuit goes into operation.
In the preceding analysis we attempted to 
oose the most favorable feedback phase, and 
srefore used a suitable phase shifter in the 
idback loop. This is not essential: the divider 
11 also operate at different phase relationships, 
t a suitably increased input voltage must be 
:d for the excitation. Practical circuits usually 

Ktain no special phase shifting networks.
■Various versions of regenerative-divider circuits 
K possible. One modification of the circuit of 
k 149 results in a divider operating at any 
■red frequency fraction.
■f the feedback element is a multiplier with Typical field experience: 30,000,000 révolu 

tions at 500 rpm.

ng filtered and fed to the output.
Vision by large factors is possible by other 
ms, naturally, by cascading several dividers, 
be r itio of each divider is, say 1:2, the overall 
ois l:2m, where m is the number of cascades. 
Ihis completes Electronic Designs serial 
^■in of Professor Kharkevich’s hook. The 

translation will he available soon, in 
f rm from Hayden Publishing Company’s 
I vision. For more information turn to the 

service Card and circle 800.)

SuperCon Film Pots are “FAIL-SAFE”; integ 
rity of winding does not depend on single hair 
like wire.

SuperCon FILM POTS

HERE’S WHY 
MORE THAN



Waveguide Flange Connections ■ng
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Phototransistor Action
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WEAK LIGHT

DARK

LIGHT
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of photodiode and
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Although Eqs. 1 and 2 appear very’ similar, the 
collector current in two cases, for equal light in­
tensities, wall be very different because the control

Fig. 2. Voltage-current characteristics of a p-n 
junction with light intensity a parameter.

’ dark' transistor as used to represent a transistor 
whose collector side is illuminated.

ward direction. These two situations correspond 
to operation in the first and second quadrant of 
Fig. 2 respectively.

Using the representation of Fig. 1, a photo­
transistor can be represented as the combination

PHOTOEFFECTS at a pn junction can be 
represented as an ideal current source. In the 

equivalent circuit of the photodiode, Fig. 1, the 
current source appears in parallel with a “dark” 
p-n junction in the region of operation where the 
photoelectric effect and the rectifying effect can 
l>e superposed.

The volt-ampere characteristics of a p-n photo­
diode is shown in Fig. 2 with light intensity as a 
parameter. Since, for v = 0 (short circuit), the 
p-n diode portion of the internal circuit has high 
back resistance, the contribution to the total cur­
rent of the photoeffect is the short circuit current 
1» at every light intensity. As indicated on Fig. 2, 
Ia is related to the open circuit voltage, v0, through 
the (dark) diode characteristics.

Two types of operation for the photoj’unction 
are distinguished, depending on whether the diode 
voltage is connected in the reverse or in the for-

Abstracted from an article by U. V. Kienlin and 
A. Kuerzl, Nachrichtentechnische Zeitschrift, Vol. 
11, No. 11, November 1958 pp 561-564.

of a photodiode and an ordinary transistor by 
either Fig. 3 or Fig. 4.

In Fig. 3 the photoelement is on the collector 
side. Denoting the current amolification factor in 
the emitter configuration by a', the collector cur­
rent le is given by

■ ■

REFLECTIONS which occur at flange connec­
tions of waveguide sections can be traced to 

several causes. The approximate formulas for the 
reflection factors caused by each of these in­
dividually, and in combinations, are summarized. 
The reflections at the flange connections of rec­
tangular guides are caused by the following:

(1) Two sections may have different cross­
sectional dimensions due to manufacturing tol-

GERMAN ABSTRACTS
E. Brenner

In Fig. 4 the photoelement is on the emitter 
side and the collector current is

erances. This is the principal cause of reflections 
and cannot be eliminated by careful assembly.

(2) Two sections with identical cross-section 
may be displaced (offset) parallel to each other.

(3) Two sections with identical cross-section 
may be twisted with respect to each other and/or 
the symmetry axes may be “kinked“ with respect 
to each other.

The approximate formulas for the reflection 
factors due to these effects are given in the Table. 
The expressions for id are applications of the ap­
propriate iris formulas and are experimentally 
confirmed. In the table a is the nominal shorter 
dimension of the guide, b is the w idth.

The effect of kink is negligible for a ^1, the 
reflection factor due to the several other causes 
occurring simultaneously can be estimated from 
the formula.

Fig. 1. The p-n photojunction 
is represented as the parallel 
combination of an ideal cur­
rent source and the ' dark' 
junction.

Fig. 3. The combination



rigid, low resistance terminalstough tests for incoming material specially selected ceramic core materials

finest alloy resistance wire spot welded or silver brazed junctions

WARDAbstracted from article by A. Hoffman

LEONARD

LIVE BETTER ...Electrically

I. The combination of photodiode and
RESISTORS RHEOSTATS

■M ■MEE

Built-in VITROHM reliability, from core to final vitreous 
enamel, lets you solder these resistors in and forget 'em

itschrift fuer Angewandte Physik, Vol. 10, No. 9 
ptember 1958, pp 416-418.

transistor as used to represent a transis- 
th illuminated emitter side.

our own VITROHM enamel, first eoat... and final coat
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eflection Factors Due to Flange 
Connections

ELECTRIC COMPANY
MOUNT VERNON, NEW YORK

They come in a tremendous variety of 
sizes, shapes and ratings, but all Ward 
Leonard VITROHM resistors have one 
thing in common: They’re built for 
maximum reliability.

Take just one point—ceramic cores, 
for example : Made by Ward Leonard 
to exacting specs, the cores feature 
low-porosity, high-dielectric-strength 
ceramic for maximum moisture exclu­
sion and good electrical insulation. 
What’s more, the thermal coefficient 
of linear expansion of ceramic is spe­
cially selected to make the core com­
patible with resistance wire, enamel 
and terminals ... to prevent cracking, 
crazing, peeling, or layer separation.

lotocurrent IPh is different in the two cases. In 
11 (Fig. 3) Iis virtually equal to I, since op- 
ation is in the first quadrant of Fig. 2. For Eq. 2 
ig. 4) the photocurrent is much smaller since the 
lotoelement must act against the base-emitter 
Itage, i.e. operation is shifted into the second 
ladrant. It is concluded that the illumination of 
b p-n junction on the collector side is substan- 
lly more effective than on the emitter side since 
ly in the former case the total photocurrent is 
iplified.

And there’s the same meticulous care 
with all the other elements that go to 
make up a finished VITROHM resistor: 
terminals, spot welded or brazed junc­
tions, resistance wire, and last but not 
least, W/L VITROHM enamel, formu­
lated and manufactured in our own 
modern enamel smelting plant... pro­
vides complete electrical and mechani­
cal protection.

To insure reliability in your product 
... specify VlTROHM’s. Write for data 
packed catalog #15, and list of stock­
ing Electronic Distributors: Ward 
Leonard Electric Co., •. South Street, 
Mount Vernon, N.Y. (In Canada: Ward 
Leonard of Canada Ltd., Toronto. )e 4
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THIS IS A 
RESISTOR
YOU CAN 
STAKE YOUR 
REPUTATION ON

Cuu$e
Reflection factor 

(approx.) Remarks

oss-section 
np: a, b, joined 
o+3a; b+Ab

1 Ab 1 Aa
2 b n2 °

n2=1-(fc/)P 
fc=cutoff frequ.

ipacitative 
placement
oss sect, at 
nge: a (b — d)

7r2 b / d \
rd— — 1 )2 Xg \ b /

Xg = guide wave 
length

ludive 
splacement 
oss Sect, at 
nge: (a — d) b

tt^ Xg / d \ 
rd= ;— ( — ) 4 a \ a f

ist through 
glea rt = 1 sin2 « 

2
f/fc=L5

»k angle a 
in H plane

ik angle a 
inf plane

rkH = 0.1 5 a2 5

rkE = 0.1 a2 5
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WATERBURY 20, CONNECTICUT
Custom Design I Manufacture of Electronic 

And Electro-Mechanical Timing Devices

CIRCLE 66 ON READER-SERVICE CARD

SPECIFICATIONS
Standard Voltage Ratings:

6. 12, 24, 115, 230 Volts
Frequtncy:

60 CPS Standard
25. 50 CPS Available

Power Input 2.5 Watts
Maximum (60 CPS)

BASIC MOTOR
Weight: 4 ounces
Speed. 300 RPM 
Torque’ V* oz-in.
Length - 9/16 inch
WITH INTEGRAL GEAR TRAIN
Weight 5 ounces
Sneed: 300 RPM to 1/6 RPH 
Torque: 30 oz-in. @ 1 RPM 
L ength: V« inch

ei 
or 
to

PT NC

PATENTS
doomed to die Cathode Ray Character Tracer

with SCHUYLERNIT
Standard Shielding Strips

End RFI Shielding problems with SCHUYLERNIT 
Standard RFI Shielding Strips and gaskets. 

These strips are available in continuous lengths 
and meet the exact requirements of most RFI 

gasketing problems. SCHUYLERNIT Shielding Strips 
come in Monel, Aluminum, and Silver-plated Brass.

Ask our technical department for engineering 
assistance on other than Standard Shielding Strips. 

RFI Shielding Strips are made of a resilient 
metallic structure with maximum conductivity for 

continuous contact between uneven mating surfaces. 
Write today for SCHUYLERNIT complete 

illustrated RFI Shielding Manual.
*Radio Frequency Interference 

specialist! in RFI' shielding

Patent No. 2,872,669. Reynold B. Johnson, 
William C. Dersch. (Assigned to Inter­
national Business Machines Corp.)

Three-dimensional flying spot tech­
niques are used to trace selected char­
acters on a monitoring oscilloscope.

The scanning light beam is generated 
by CRT 21 and the light splits to pass

through slides 34, 20, and 30, cor. 
line density patterns exemplified y 
46, and 47 respectively. Phototubes 
28, and 32 are excited to product the 
and y deflection waveforms and the 
intensity control signal. A typical tr 
mission pattern which produces the 
digit is shown. In a similar mann r,
slide may be coded and the scanning a 
justed to produce any chosen display.

45

30

3*

SCHUYLER MANUFACTURING CORP. 84 Porete Ave., No. Arlington, New Jersey 
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ANOTHER FIRST

A.C. TIMING MOTOR
Thinner... Quieter...
More Reliable... More Versatile

FINGER-THIN . . .
Only 9/16 Inches Short .. . Only Iff Inches 
in Diameter . . . very compact . . . reduces 
the size of your equipment.

WHISPER-QUIET . . .
Strictly an electrical motor . . . practically 
noiseless ... no rattling of gears or ratchets.

HIGH TORQUE . . .
14 oz. inch at the rotor with an instantaneous 
start and stop , . . requires only 2!/i watts . . . 
can replace larger motors in recorders, con­
trols and telemetering equipment.

HIGHEST RELIABILITY . . .

© 1959

Longer life ... no one-way gears or ratchets 
to fail . . . provides millions of operations 
without any trouble.

Send for Special Illustrated
3^ Bulletin AWH MO-806

WíHaydon WITH 
INTEGRAL 
GEAR TRAIN

■31

40

AMR AMR "POSITION
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Linear Systems, TensorReciprocity
Dielectric Constant of a Plasma, Magneto-

Here

GM

Actual 
Size

resistance, 
Tables and

ner, d 
hag a

Miniaturized design permits 
engineers to employ these 
new components in transis­
torized printed circuit as­
semblies and wafer type 
structures. All models offer 
maximum reliability, fully 
ruggedized construction and 
conform to MIL-T-27A speci­
fications.

ELECTRONICS ASSOCIATES, INC.
99 Dover Street, Somerville 44, Ma»».

SOmprta 6 5130 TMX SMVL I «I West. Untai WUX

typical bit of ACE collaboration: Our A.l.A. 1-1/16‘

Typical circuit applications 
for Magnetic Modulators are 
algebraic addition, subtrac­
tion, multiplying, raising to a 
power, controlling amplifier 
gains, mechanical chopper 
replacement in DC to funda­
mental frequency conver­
sion, filtering and low signal 
level amplification.

L I For complete 
specificatione and 

application data on "Mag Mod” 
Miniature and Standard 

Componente, call or write.

Parametric Devices, 
index supplement the

volume, while each chapter is summarized 
in a preface.

COMPLETE RELIABILITY 
INFINITE LIFE
FASTER RESPONSE TIME 
NEGLIGIBLE HYSTERESIS 
EXTREME STABILITY 
(Ambient Temp. Range 
from -75° to +135°C) 
COMPACT SIZE 
LIGHTWEIGHT

size ACEPOT®, servo-mountGENERAL 
MAGNETICS • INC
135 BLOOMFIELD AVENUE 
BLOOMFIELD, NEW JERSEY

Telephone: Pilgrim 8-2400

Engineers! Designers!
THERE IS NO SUBSTITUTE 

FOR RELIABILITY!

But don t waste time putting your friends through engineering 
school — Ace has a staff of specialists and con­
sultants all recruited for just such design prohlemsl ll

static and Magnetostatic Field Theory, 
Origin of Magnetic and Dielectric Proper­
ties, Electrostrictive and Magnetostrictive 
Systems, and Nonlinear Magnetic and Di­
electric Materials. The succeeding seven 
chapters present specific applications of 
magnetic and dielectric devices: Electro­
mechanical, Small Signal, Ferrites at 
Microwave Frequencies, Magnetic and 
Dielectric Amplifiers, Digital Techniques 
Employing Square Loop Materials, Mag­
netic Recording, Magnetic and Dielectric 
Measurements. Four appendices cover

and in turn — our customers,

Specify —
PERFORMANCE 

PROVEN “MAG MOD

lid State Magnetic and Dielectric 
»vices
\rold W. Katz, Editor, John Wiley & 
k Inc., 440 Fourth Ave., New York 16, 
Y., 542 pp, $13.50.

The authors present a complete ac- 
ynt of the solid state devices and com- 
pents with the exception of the tran- 
tor. The volume begins with a classical 
latment of magnetization and polariza- 
jn—the essential electric properties—and 
pr shows the general application of 
be principles to electrochemical phe- 
toena, to square loop material, and to 
krowave frequencies. The remaining 
ppters are concerned with certain mag- 
pc and dielectric devices.
The first four chapters present the ma­
nty of theoretical background: Electro-

If you earnestly feel the only way to get the kind of pots you need 
is to build ’em yourself — a word of caution. Don’t start off alone — 
gather a few choice friends around to assist with the problems you 
might run into. There’s the little matter of metals engineering, 
plastics, contact engineering, chemical, metallurgy and other assorted 
engineering areas. Otherwise, you might never get through all these 
little details!

Acepot® Acetrim* Aceset® Aceohm® *••■ Appi, fer 

CIRCLE 68 ON READER-SERVICE CARD

needless concern over the stumbling blocks which 
may arise. So if a unique design solution to your 
pot requirements is what you’re after, don’t hesi­
tate! See your ACErep!

CIRCLE 67 ON READER-SERVICE CARD 
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MAGNETIC 
MODULATORS



Vitra

BOX 544 A. • BRIDGEPORT 1 • CONN.

VITRAMON capacitors 
ore as small as this

RUGGED LOW LOSS STABLE 
WIDE TEMPERATURE RANGE

LOW NOISE VAPORPROOF

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!

CIRCLE 69 ON READER-SERVICE CARD

mon CAPACITORS

will help you build MINIATURE 
... circuit systems

Sheer bigness . . . great in Texas . . . 
has no place in an electronic circuit. 
VITRAMON capacitors save you space 
and deliver critical electrical perform- 
once at the same time.

MINIATURE? YES! PLUS . . .

life Size Photograph

Two materials — a monolithic block 
of porcelain enamel and fine-silver 
electrodes — fused into one strong, 
stable efficient and effectively ho­
mogenous RELIABLE unit.

'1/iftuimJn1’
V ¡gjIncorporated

BOOKS
Magnetic Amplifier Engineering

George M. Attura, McGraw-Hill Book 
Co., 330 W. 42nd St., New York 36, N. Y., 
220 pp, $7.50.

Presented in the language of the elec­
tronic circuit and systems engineer, this 
volume offers guidance on theory, oper­
ating principles, and practical application 
of all types of magnetic amplifiers. Basic 
information on electric and magnetic 
variables is given and their interrelation 
through the questions of Faraday and 
Oersted are described. Special character­
istics of the magnetic amplifier reactor are 
clearly discussed, and the magnetic ampli­
fier reactor is contrasted with the per­
formance of the linear inductor.

Against this background the various 
types of amplifiers are analyzed. A con­
sistent analytical method applicable to 
all types of magnetic amplifiers is pre­
sented and specific types are treated from 
the same general basis.

Special topics not previously covered in 
a work of this kind include: hybrid cir­
cuits, bidirectional output amplifier, volt- 

second analysis of saturable re 
winding and test specifications for t< 
reactors, experimental testing of re 
detailed mathematical analysis of tl 
action of the reactor-rectifier amplil

?t°j
□id
□to

lo;
if.

Symbolic Logic and Intelligent Ma< fine

Edmund C. Berkeley, Reinhold P hits 
ing Co., 430 Park Ave., New Yo k 1 
N. Y., 203 pp, $6.50.

The principles, methods and pi ¡ pos 
of symbolic logic and Boolean algel »ra, < 
which the programming of intellige 
machines is based, are explained in z 
practical manner. Answers to basic qu< y 
tions toward ideas and terms needed 
understand the subject as a whole a 
logically developed. The material । t 
symbolic logic abounds in compariso / 
and examples, as does the discussion 
intelligent machines. The design ai ., 
principles of both small and large nl 
chines are included, along with special 
problems that confront these machinlX 
The role of symbolic logic in the pl 
gramming of automatic computers al 
such complex devices as robots complefc« 
this volume.

Shatterproof, Clear Plastic Containers
for packaging individual components!

• For individual packaging or kits • Wide range 
of sizes *1/5 the weight of glass • Lower ship­
ping costs • Can be printed or decorated • Low 
cost • Reusable • Also Available in Color.

Write for complete prices and literature 

LERMER PLASTICS, INC.
572 South Avenue, Garwood, N. J.

photo courtesy Ace Electronics, Somerville, Mass.

HIGH TEMPERATURE OPERATION OF MINIATORE 
PARTS ASSURED THROUGH WELDMATIC WELDING

PIONEERS AND SPECIALISTS IN PLASTIC CONTAINERS SINCE 1919 
CIRCLE 70 ON READER-SERVICE CARD

Operation in temperature ranges of 150 C under vibration requires potentiometers 
constructed without soldering of tiny parts within the unit. At Ace Electronics, 
precious metal contacts in subminiature potentiometers are welded to adjusting 
shaft assemblies under stereomicroscopes on the production line. Result: high 
reliability, no distortion. Get the facts ... write for our General Catalog now.

Ill P I n 11 A T I n DIVISION OF UNITEK CORPORATION 
If L L U Hl A I I U 260 North Halstead Avenue • Pasadena, California 
SALES ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES

CIRCLE 71 ON READER-SERVICE CARD
CIRCLE 500, 501, 502 ON READER-SERVICE CAR 
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DAYSTROM squaretrimA^

PHOTOS—ACTUAL SIZEMODEL NUMBER

100«

20K tc

U.S PATENT NO. 2,88>' 293

10« 1

10« t

10« t(

10« tc

ELECTRICAL

ENVIRONMENTAL

Vibration

Shock

Humidity

Load life at rated power 

Insulation resistance 

Dielectric strength

EXPLODED 
VIEW or A 
"SQUARETRIM

Temperature coefficient of 
potentiometer....................

Stability (as voltage divider)

50 ppm/°C max O’ to 100°C 

0.2% or 1 resolution max 
—55° to 4-125°C

lOUOhrs. min per MIL-R-19A 

50 megohms mm (500 v. DC) 

500 v AC, 1 minute

20g, 10 to 2000 cps; exceeds 
MIL-E-5272A, Proc. I

30 shocks, 30g, MIL-STD-202, 
Method 202

MIL-E-5272A. Proc. I. (humidity­
proof version)

Daystrom Pacific Squaretrims offer a world of engineering design 
and military ruggedness in a pill-size package, ideal for matching, 
balancing and adjusting variables in all types of control, com­
puting and telemetering circuitry. The following featuresand spe­
cifications are provided in the industry’s smallest standard 
trimming potentiometers.

1 EXCLUSIVE SQUARE SHAPE
permits the stacking of as many as twenty 50K pots in one 
cubic inch for maximum space utilization.

2 30% MORE TURNS
in resistance element for one complete sweep of wiper than 
in conventional pots, for more accurate trimming.

3 EXCLUSIVE WORM GEAR ADJUSTING DEVICE
helps to assure rugged mechanical stability. (Shaft heads 
available in a variety of configurations.)

4 UNIQUE CIRCULAR DESIGN OF MANDREL 
eliminates expansion contraction effects to give exceptional 
thermal stability.

5 MACHINED ALUMINUM CASE
with superior heat dissipating characteristics also contributes 
to high power ratings over extremely wide temperature ranges

MODEL 301
203 n

MODEL 303

MODEL 313

MODEL 315

MODEL 318

MODEL 308

MODEL 300



ubminiature trimming potentiometers

10O to 50K

10(2 to 50K

100(2 to 150K

20K to 1 meg

10Q to 50K

10(2 to 50K

10(2 to 50K

10(2 to 50K

RESISTANCES 
OHMS ±5%

In Canada: DAYSTROM LTD., 940 Caledonia Rd., Toronto 10. Canada

Export DAYSTROM INTERNATIONAL. 100 Empire Street. Newark 12. New Jersey

DAYSTROM PACIFIC
a division of DA YST ROM, INC.
9320 Lincoln boulevard, los angeles 45, california

Daystrom Pacific Squaretrims and other quality potentiometers are sold through representatives 
in all major industrial markets m the U S and Canada

POWER RATING 
(WATTS)

MAXIMUM 
OPERATING TEMP.

TYPICAL RESOLUTION 
(50K)

HUMIDITY VERSION 
AVAILABLE SIZE

1.0 150°C .086% Yes i/2xi/2x.l87

1.0 150°C .086% Yes 1/2x72x 255

1.5 150°C .070% Yes ^x^x.280

0.5 85°C Infinite No i/2xi/2x.l87

1.5 200°C .086% Yes i/2x1/2x.187

1.0 150°C .086% Yes 1/2x1/2x.218

1.5 200°C .086% Yes i/2xi/2x.255

0.5

1

140°C • 14% Yes .32x.28xl.25



MODEL 304 SUBMINIATURE SINGLE-TURN POTENTIOMETER

MODEL 314 HIGH-TEMPERATURE SINGLE-TURN POTENTIOMETER

MODEL 341 SUBMINIATURE MULTITURN POTENTIOMETER

MODEL 319 GANGABLE POTENTIOMETER

^124« tæÎMA

Circle No. 500 on inquiry card for Trimmer Data File
Circle No. 501 for Subminiature Potentiometer Data File

SUBMINIATURE PRECISION POTENTIOMETERS

Model 31», actual site.
Bushing version alsa available.

21/64

11/1* MA.

Model 341. actual size.
Bushing and locking versions also available.

Model 304. actual size.
Bushing and locking versions also available.

Model 314, actual Siro.
Bushing and serva versians alsa avallatole.

CASE LENGTH. CASE MAMETER ANO SHAFT 1 500 ,,
LENGTH ARE * 1 32 EXCEPT AS NOTED DIA

Til

20
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This series of single-turn, wire-wound potentiometers provides 
maximum reliability and exceptional linearity where space 
limitations rule out use of bulky pots. Range 10q to 50K.

Precision winding techniques give linearity from 0.3% to 
3%, or 0.18% on special order. Service life at least 500,000 
cycles. Special high or low torque optional, for high vibration 
or servo applications.

LOCKWASHER

Designed for stability under wide temperature range (-55°C 
to +250°C) where space is at a premium. Range 10q to 50K. 
This single-turn wire-wound potentiometer series is available 
in servo or panel models, or panel model with shaft lock 
mountings. Exceptional resolution and linearity. Stability under 
shock, vibration and other airborne conditions meets or ex­
ceeds the latest applicable military specifications.
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Series features stability in smallest package of its type. 
Range IK to 200K. built to withstand severe vibration or 
shock, to eliminate the backlash problem, and to reduce phase 
shift to negligibility. Linearity available as low as 0.05%. 
Double wipers eliminate intermittents and effectively double 
the resolution. Machined aluminum case affords high power 
ratings over extremely wide temperature range (operates to 
140°C). Separate means for positioning wiper carriage 
lengthens service life by ending resistance element wear. 
Also available in 3 and 5 turns.

r 750

7/« OIA

65" MAX

•PHASING ACCESS

This series of miniature wire-wound gangable potentiometers 
offers the solution to many complex phasing, reliability, reso­
lution and linearity problems. Ruggedly constructed for high 
rigidity under extremes of altitude, vibration, and tempera­
ture,- operates to 140C. Offers small size, light weight and 
gangability, plus versatility unmatched in conventional poten­
tiometers. Unique adjustment method solves phasing prob­
lems without bulky clamp rings. Each additional ganged sec­
tion adds less than ¥4 inch to total case length.

Remove this summary from book for your personal file.

FOR MORE INFORMATION, including all environmental specifications . .

Circle No. 502 for Data File covering both Trimmers and 
Subminiature Potentiometers.
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[lectromechanical Energy Conversion
Luu C. White, Herbert H. Woodson,

Ln ' Viley & Sons, Inc., 440 Fourth Ave.,
few York 16, N. Y., 646 pp, $12.50.
I Tht authors start from the fundamentals 
■ analytical dynamics to establish a sound 
Le for understanding the interactions in 
L electromechanical system. These fun­
damentals are then used to analyze typi- 
■ energy converters. The essential 
Incepts of electromechanical energy 
Inversion are illustrated by the analysis 
■ several simple transducers. In recogni- 
■on of the importance of dynamic be- 
■avior in system design this book favors 
I thorough treatment of dynamic char- 
Iteristics of energy converters, feedback 
Introl system theory, and their interrela- 
■ons.
I To illustrate and utilize the unity that 
Rists in the analysis of machines, a two- 
■hase model of an electric mechine, 

assified as the generalized machine, is 
eveloped and its equation of motion de- 
ved and used in all the machine analyses 
later chapters. The technique of apply- 

g constraints to general dynamic equa- 
3ns is used in a detailed treatment of the 

dynamics of commutator machines, in­
duction machines, and synchronous ma­
chines.

The Physics of Electricity and Magnetism 

William Taussig Scott, John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 16, 
N. Y., 635 pp, $8.75.

This book provides a thorough expla­
nation of the basic theory of electricity 
and magnetism, treated in a rigorous man­
ner from the viewpoint of a physicist. The 
author uses a modem atomic approach 
to describe phenomena such as metallic 
conduction and the production of chem­
ical and thermal emfs. The analysis of 
magnetic fields starts with the Lorentz 
force law, and Maxwell’s equations are 
introduced as an integral part of the text, 
with a chapter at the end on their appli­
cations. Concepts are presented one at a 
time, and each is developed with ex­
amples before the next is introduced.

The fully descriptive yet mathematical 
treatment (using vector notation and in­
termediate calculus) serves as a smooth 
transition to more advanced work in 
physics.
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In flight for the U.S. Military 
In production at James Knights

TIME PROVEN MODEL JKTO-P1A

AUDIO AMPLIFIER (CLASS A OR •) • AUDIO OSCILLATOR • POWIR SWITCH 
TRANSISTOR DRIVER • SERVO CONTROL • RI LAY DRIVER • MOTOR CONTROL
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Stability: 1 x 10-7/Day
Output: IV into 5,000 ohms
Power: Operates from 24 to 28V D.C.
Oven: Long life; booster and control ther­
mostats hermetically sealed.
Dimensions: 1.8" x 2 x W4". Wt. 10 oz. 
max.

LONG TERM STABILITY OF JKTO-P1A

Environmental: Hermetically sealed; 
meets applicable aircraft equipment spec­
ifications with maximum frequency devia­
tion of 4 x lO-^.

Write for literature, stating your specific re­
quirements.

1 
o
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Slated to be the “workhorse of the tran­
sistor industry”, this new Bendix series 
consists of three models—each with a 
different voltage rating and each in 
high-volume production.

Contained in the JEDEC TO-9 pack­
age, this tiny transistor dissipates 400 
mW of power at 25°C and 67 mW at 
75°C. The higher voltage rating and 
high current gain are combined with 
more linear current gain characteristics 
to enable switching applications and 
lower distortion output. Featuring low 
saturation resistance, the typical values 
are 1 ohm measured at 100 MA. The 
2N1008 series has a minimum current 
gain of 40 and a maximum of 150.

Eliminating the internal connection be­
tween transistor and case allows circuit 
isolation. Eong life and stable operation 
are assured by welded construction and 
a vacuum-tight seal.

ABSOLUTI MAXIMUM RATINGS

Vce Ic
Vdc mAdc

2 N1008 - 20 300 400
9NinrwiA _ xn tnrj 4qq2N1008A -40 300
2N1008B -60 300

lb 
mAdc

30
30
30

T Storage

-65 to +85
-65 to +85
-65 to +85

Write today for the new Bendix Semi­
conductor Catalog for more information 
on our complete line of power transistors, 
power rectifiers, and driver transistors. 
SEMICONDUCTOR PRODUCTS, BENDIX AVIA­
TION CORPORATION, LONG BRANCH, N. J.

Í01- o

THE JAMES KNIGHTS 
COMPANY 
Sandwich, Illinois

:nci
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West Coast Sale* Office: 117 E. Providencia Avenue, Burbank, California 
Midwest Sales Office: 4104 N. Harlem Avenue, Chicago 34, Illinois 

New England Sales Office: 4 Lloyd Road, Tewksbury, Massachusetts 
Export Sales Office: Bendix International Division, 205 E. 42nd Street, New York 17, New York 

Canadian Affiliate: Computing Devices of Canada, Ltd., P. O. Box 508, Ottawa 4, Ontario, Canada.

Division

CIRCLE 73 ON READER-SERVICE CARD

81



specialists in.
ELECTRICAL

INSULATION 
FORMULATIONS

Quality controlled formulations for 
ELECTRICAL and ELECTRONIC MANUFACTURERSE 

■ P
j O

IMPREGNATING

POTTING

ENCAPSULATING

COATING

SEALING

WATER PROOFING

WRITE FOR BULLETIN NO. EP-56-48 (MOD 3)

4516 BRAZIL street fnrane plastics 
LOS ANGELES 39, CALIF. incorporated

FOR FUTURE TRENDS IN PLASTICS, FOLLOW furane
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BOOKS
Electrical Measurement Analysis

Ernest Frank, McGraw-Hill Co., Inc., 330 
W. 42 St., New York 36, N. Y., 443 pp, 
$8.75.

The purpose of this book is to develop 
in the student the attitudes and compre­
hension necessary for the analytical solu­
tion of problems arising in electrical 
measurements. Methods, concepts, and 
analysis techniques are emphasized. 
With a minimum of qualitative material, 
the material has been selected to illustrate 
basic measurement concepts, while omit­
ting many specific topics.

Methods of measurement are classified 
into two major categories: null and de­
flection methods. Illustrations in each 
category are developed in mathematical 
detail. Special attention is given to ideas 
of measurement errors and their statisti­
cal treatment. Particular attention is 
given to the compensation theorem. Error­
analysis techniques are emphasized in 
the treatment of ohmmeters, potentiom­
eters and bridges. Square-wave response 
of galvanometers is analyzed from both

■e 
BP

. , . Lor
a steady-state and transient point of vievE 

Topics covered in detail includt stsB 
tistics and errors; fundamental force ideB£t 
from a modern viewpoint, and th< relB>0 
tionship between force and field eoerJ, 
treatment of data with emphasis on uneM 
graphs as an analysis tool; and techuquMj 
of error analysis. Problems are gi upeB 
at the end of each chapter and arsweM 
are given at the end of the book.

■
Electronic Digital Computers

Charles V. L. Smith, McGraw-Hill BooB tl 
Co., 330 W. 42 St., New York 36, N. lBnc 
443 pp, $12.00. Ilf

A comprehensive picture of the basBric 
principles embodied in the computinBeir 
machines in use today is presented in thBl 
book, which provides the reader with Ie ( 
sound and thorough account of what eleBi 
tronic digital computers are and how theBna 
function. Bno

From the treatment of the basic logicBr t 
and arithmetic notions to the discuss« 
of the circuits and devices by which tlBrta 
basic functions are physically realized, aiBact-

FROM JUST ONE HEAD...TO A COMPLETE

DYNAMIC GROWTH ■ . “ 
MAGNETIC TAPE RECORDING 
HEAD PRODUCTION

A dependable source serving the 
industry with precision quality 
magnetic heads created individually 
to your exact specifications and 
quantity requirements. Let our design 
engineers and production people 
solve your tape recording head 
problems . . . write, wire or call 
for details.

MICHIGAN MAGNETICS, INC.
Vermontville, Michigan

~ • special^TERTAIHM^ ApPL|CAT'°

For temperature stabilization of diodes, the new Bliley BCO-10 oven 
will hold ±1°C with ambient temperature variation from 10°C to 
+50°C. Stability is better than ±4°C from —55°C to +70°C.

Compact unit has multiple contacts (20 terminals) for mounting up to 
10 diodes. Dimensions, less brackets, are 1%* x WC x V’/j?’. Design 
features an hermetically sealed snap-action thermostat and non inductive 
heater winding to minimize noise and interference in low level circuitry.

Standard models are available for operation at 50'C or 75°C with 12.6 
volt, 26.5 volt or 115 volt heaters as required.

Request Bulletin 517 for Complete Information.

BLILEY ELECTRIC COMPANY
UNION STATION BUILDING ERIE, PENNSYLVANIA
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ctionary of Guided Missiles and 
lace Flight

J Grayson Merrill, D. Van Nostrand 
luc., Princeton, N. J., 688 pp, $17.50 

This dictionary defines and explains the 
ost commonly used terms in the guided 
issile and space flight fields today. Re­
nting the work of leading professionals, 
combines their endeavors to facilitate 
e establishment of a common language 
the selected field by offering a com- 

jndium of commonly used terms.
Terms defined include current and his- 
rical guided missiles and spacecraft; 
eir systems used for guidance and con- 
31, propulsion, armament and launching; 
e components that make up these sys- 
ms; and all related terms from aero- 
pamics, astrodynamics, electronics, as- 
Dnomy and physics. Included are terms 
r types of antennas, circuits, radar sys- 
k and propellants, as well as the im- 
kant laws, relationships, equations, 
ace environments and concepts which

Il Bod 
, N J

scussio 
lieh tl 
sed, ai

govern utilization in design.
Illustrations and discussions are pro­

vided for important terms. A comprehen­
sive cross-referencing plan is included.

The Theory and Design of 
Magnetic Amplifiers
E. H. Frost-Smith, John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, N. Y., 
487 pp, $12.50.

This book is the first of a series on 
Automation and Control Engineering, 
which is planned to cover as comprehen­
sively as possible this wide field in the 
most economical way for the control en­
gineer. The aim of the first volume is to 
give an account of the theory of magnetic 
amplifiers and to link up the theory with 
the design in a way which it is hoped will 
be of value not only to the professional 
engineer, but also to the university stu­
dent. Many of the theoretical aspects are 
supplemented by short numerical exam­
ples and, in addition, a number of complete 
designs are carried out in one chapter. 
Some typical problems to which magnetic 
amplifiers have been applied successfully 
are discussed in another chapter. A list of 
principal symbols is contained in the 
preface.

TOMiiSyi
PRECISION RELIABILITY QUALITY j

APPLICATIONS

1. Precision Filters
2. Linear & Non-Linear Networks
3. Magnetic Amplifiers

ALL CORE GRADES

Tape, Ferrite, Powder

SPECIAL FEATURES

1. Close Inductance Tolerances 
0.1%, 0.05%

2. Maximum O
3. Matched Pairs

Openings for Engineers—Sr. & Jr. CIRCLE 908
ON CAREER INQUIRY FORM PAGE 63

key stone cRompan*

904-6 TWENTY-THIRD STREET UNION CITY, NEW JERSEY J
UNion 6-S400 •

with U.S. RADIUM 
instrument panels
Outside, blustery weather poses navigational problems for the 

pilot. Inside, however, edge-lighted panels by U. S. Radium assure 

maximum ease and efficiency during instrument flight operations.

Only Lackon** panels are engineered to assure maximum legibility 

at all times, despite variations in illumination level. All meet MIL 

specification light ratios. While U. S. Radium Lackon® panels are 

suited for use under darkened conditions, they are readily adapt­

able for use with natural or artificial light. Contrast between 

characters and background is especially important in these 

applications and USR panels are produced in line with such 

specification requirements.

These are two of the many design advantages obtainable in U. S. 

Radium Lackon® panels. These and other advanced features are 

available throughout the entire USR line of edge-lighted panels, 

dials, knobs and knob skirts for airborne instrumentation and 

other types of electronic equipment.

The company’s consulting engineers are available to discuss your 

instrument lighting problems. Write Department B6.

UNITED STATES RADIUM CORPORATION
Morristown, N. J. I Offices: Chicago, Illinois and North Hollywood, Calif. Subsidiaries: Radelin Ltd., 

I Port Credit, Ont., Canada and U. S. Radium Corp. (Europe), Geneva, Switzerland.
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NEW UNIVERSAL AMPLIFI

handle the following inputs:
For literature write to.

ORATICI

Michigan City 52, Ind.
CIRCLE 80 ON READER-SERVICE CARD

substantial reductions in size and

Eliminates noise and transient feedback into

POWER SOURCES

• EXTREMELY 
FLEXIBLE

failure
Provides 
weight 
Inverter 

sients.

I U»fS 
I TRAN 
U’Sîoe

• FOR EITHER 
AC OR DC 
SIGNALS ‘

• DEVELOPED SPECIFICALLY 
FOR SERVO APPLICATIONS

unaffected by supply voltage tran 
Will meet MÌI-E-7894A.

Design of Shaped Response Microwave 
Filter

transient
supply source.

Eliminates need for input filter or 
eliminator.

Lower cost results from simplified 
circuitry.

lFr/7e for information about the 
application of this exclusive technique ' 
to your high voltage input problems.

ac signals, both current and voltage, 
minimum range 10 mv full scale.
de signals, both current and voltage, 
minimum range 10 mv full scale.
isolated low input impedance of 350 
ohms at 60 cps.
non-isolated input resistances from
10 to 10,000 ohms for de signals.
non-isolated input resistances from 
10 to 1,000,000 ohms for ac signals.

Burlington, Massachusetts 
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Hays new Universal Amplifier saves money two ways m a 
wide variety of industrial applications. First, it is moderately 
priced. And, the flexibility of this new unit allows you to 
substantially reduce your inventory. For the Universal 
Amplifier can accommodate a wide variety of applications 
merely by changing plug-in components. The unit uses a 
power supply of 115 volts ±20% at 50 or 60 cycles.

This compact new unit has a maximum sensitivity of 10 
microvolts and when connected to a servo motor provides 
an independent adjustable damping control. The voltage 
gain specifications are from 0 to 5,000,000 through various 
tube combinations and a sensitivity adjustment. It willl

Radio Interference

The purpose of this memorandum is to examine 
some of the consequences of radio interference 
for the operator. By knowing what these conse­
quences are one can be prepared to understand 
the penalties for not adequately solving inter­
ference problems. The principal conclusion to be 
reached is that the penalties of letting an opera­
tor cope with the results of radio interference 
are sometimes much greater than design engi­
neers recognize. Detection of Aircraft by Radars 
Subjected to Radio Interference, John D. Coakley, 
Dunlap and Associates, Inc., Stamford, Conn., 
May 57, I8pp, Microfilm $2.40, Photocopy $3.30. 
Order PB 135 736 from Library of Congress, 
Washington 25, D.C.

A Ferrite Rod Antenna

The radiation characteristics at X-band of a 
ferrite rod antenna are studied. The antenna con­
sists of a ferrite rod supported axially in a circu­
lar waveguide which is terminated in an infinite 
ground plane. The rod extends out of the wave­
guide above the ground plane. Radiation patterns 
as a function of de biasing magnetic field on the 
ferrite are shown for both linearly and circularly 
polarized energy propagating in the TEn mode in 
a circular waveguide and continuing on the ex­
tending ferrite rod. A Ferrite Rod Antenna, A. B. 
Johnson and D. J. Angelakos, Electronics Research 
Lab., U. of California, Berkeley, 13 Aug 57, 25pp, 
Microfilm $2.70, Photocopy $4.80. Order PB 135 
099 from Library of Congress, Washington 25, 
D.C.

An array of microwave filters was designed 
and developed to provide instantaneous frequency 
indication over the 8000 to 10,000-mc band. The 
range is covered with cosinusoidal functions of 
frequency about their center frequencies. The 
bandwidth of each filter is 220 me from zero to 
zero. The filter is composed of cascaded LC- 
coupled cavities separated by Z/4 connecting 
lines. Design of Shaped Response Microwave 
Filter, W. R. LePage and A. T. Villeneuve, Syra­
cuse U. Research Inst., N. Y., May 31, 1956, 106 
pp, Microfilm $5.70, Photocopy $16.80. Order PB 
135376 from Library of Congress, Washington 25, 
D. C.

FIBROUS SILICONE RUBBEI
• High permeability

• Excellent compression — deflection
• Outstanding compression set

• Good tensile and tear strength
• — 65°F to 500°F temperature ran^e 

COHRIastic FSR is a new and unique silicone rubber product The unusu 
and random orientation of silicone fibers provides many useful property 
superior to silicone sponge and foam. It should be extremely suitable 1 
many applications including shock and vibration isolators, cushions, thi 
mal insulators, high temperature press pads, pressure moldings, etc. 
COHRIastic FSR is being introduced in sheets 1/4" thick, 9" wide, 6' oi] 
and in a density of 20 Ibs./cu. ft. As applications develop, COHRIasI 
FSR will be made in continuous lengths, larger widths, different thia 
nesses and various densities in the range of 15-25 Ibs./cu. ft.
FREE SAMPLE and data — Write, phone, or use inquiry service

«
Leader in fabrication of silicone rubber product 

CONNECTICUT HARD ROBBE 
Main Office: New Haven 9, Connectid
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PROVIDES
100% RELIABILITY

WITH ANY
D-C INPUT VOLTAGE

* Invertors now developed with inputs up to 130 
volts DC. Higher voltages available on request.

* Eliminates the most common cause of transistor

EXCLUSIVE
■ . . . new technique in

TRANSISTORIZED 
INVERTERS
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Complete captive assem­
bly; all sizes. Comprised 
of slotted-head thumb 
screw, insert bushing, 
captive nut assembly, 
splash-proof seal.

FOR FREE FACTS 
on this stainless steel 
hardware, write:
RAYTHEON, Commercial 
Equipment Div., Dept. 6120. 
Waltham 54, Massachusetts
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Like 'Em

Self-Adjusting Control System

Application of a self-adjusting procedure to a 
control system with Gaussian random inputs and 
subject to limiting is considered. A self-adjusting 
control system is defined as a feedback control 
system which is capable of adjusting is own com­
pensation (by means of an external computer) in 
accordance with some criterion, here assumed to 
be the minimization of the system mean-square 
error. The purpose of such adjustment is to pro­
vide partial compensation for variation in the 
parameters of the controlled component and for 
variations in the statistics of the input. Self-ad­
justing Control System, Robert R. Baimsfother, 
Instrumentation Lab., Mass. Inst, of Tech., Cam­
bridge, May 56, 53pp, Microfilm $3.60, Photocopy 
$9.30. Order PB 135 698 from Library of Con­
gress, Washington 25, D.C.

Easy To Open ... •
Snap Back in Shapel *

ASK FOR FREE SAMPLES IJ 
Specify Type and Sizes ,

468 ELM STREET • SYCAMORE, ILLINOIS 
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Regulated Power Supply

A careful study of power supplies with the aim 
of developing a standard series of unitized regu­
lated power supplies has shown that all the char­
acteristics of a regulated power supply may be 
predetermined by circuit design and/or analysis. 
The study also showed that few present power 
supply designs will meet present-day general-use 
requirements completely. The report presents 
methods of analyzing and testing power supply 
characteristics. These methods are intended to 
serve as a basis for further work in the design of 
a family of standardized power supplies Regu­
lated Power Supply Analysis And Design, W. Ellis, 
J. P. Ward and D. M. Lowe, Naval Electronics 
Lab., San Diego, Calif., Mar. 4, 1957, 103 pp, 
$2.50. Order PB 151121 from OTS, Washington 
25, D.C.

Now, from Airflyte Electronics, comes light­
weight, miniature switching commutators 
featuring low noise, low torque, long life and 
angular accuracy of 10 minutes of arc. Available 
either motor driven or hand detented, they meet 
MIL Specs. 5400 and 5272.
Ideal for programing, data processing, selecting, 
telemetering, high-speed sampling, analog­
digital conversion, sync, drives, multi-pole and 
multi-throw switches and sinusoidal switches.

Write for Catalog #AE-16.CUnnuw electronics company 
wF q 535 Avenue A, Bayonne. New Jersey

•j iter Measurements J wr
■I any • * llivaun si Infatué Im
1 and Ave., North Hollywood, Colif. 4B
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NYLON CLAMPS Strong, tough, durable and 
pliable. Do not lupport combustion. Tempera­
ture ranges, —40° to +250° F. Seventeen loop 
diameters, 1/8" to 1-1/2". Large? Sizes coming! 
ETHYL CELLULOSE CLAMPS Fer general use. 
Tough, lightweight, durable and pliable. Tern- 
rerature ranges, —60” to + I75’F. Twenty- 
Two oop diameters, 1/8" through 3".
SARAN CLAMPS Very pliable and non-burn­
ing material . . . Temperature ranges, —40* 
to +I5O°F. Seventeen loop diameters, 1/8" 
through 1-1/4".

FOR FASTER ASSEMBLY 
WORK...— lOOPTYPC
Tl PLASTIC 
±J CLAMPS

Perfect insulators for mounting sin­
gle or group wires, tubing, etc. . . 
unaffected by ago, moisture, cor­
rosion, shock, vibration. Uso as a 
clamp, strain relief, clip, hanger, 
fastener, strap, etc.

millions in 
USE!

Stabilization of Computer Circuits

The objective of this study was the elimination 
of reduction of time dependence of output errors 
in continuous computers by use of special circuitry 
which would generate correcting factors as func­
tions of the errors. A general theory of stabilizing 
circuits was formulated and applied to the func­
tions of the harmonic oscillator and the direction 
cosine generator. It was proved analytically that 
a stabilizing circuit would bring marked improve­
ment in the generation of these functions. The re­
sult was demonstrated experimentally in both 
cases. Stabilization of Computer Circuits, E. Hoch­
feld, University of Chicago for Wright Air Devel­
opment Center, U. S. Air Force, Nov. 1957, 39 pp, 
$1.00. Order PB 151255 from OTS, U. S. Dept, of 
Commerce, Washington 25, D.C.

kpogu mw...
12 PAGES - Featuring
it New transistorized frequency meter 
★ New digital voltmeter
★ New fast digital printer and
A The complete CMC line _
Write for your FREE copy today. JN| 

Address Dept 195A

new MINIATURE
SWITCHING COMMUTATORS

CLOSURE 
IW HARD

CATALOGMAIL TODAY FOR 1959

HOLUB INDUSTRIES, Inc
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Sherman H. Hubelbank

Nickel Oxide

Antenna Gain

RUGGED ROTARY RELAYS DOD Technical Documentation
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Contacts: 
Size:

Weight:

ALTITUDE 
TEMPERATURE 
VOLTAGE

Writ* for our new catalog on the full Couch 
line of rugged rotary relays.

IMPORTANT 
SPECIFICATIONS

«90 or 91SCCSL beryllium copp 
contact, cadmium plated nests 
anti-corona cup. Silicone rubb 
insulation throughout.

Provisioning Technical Documentation, De­
partment of Defense Seminars

A collection of the keynote address, remarks, 
and presentations given to acquaint Department 
of Defense contractors with the new uniform pro­
visioning documentation requirements established 
by Department of Defense Instruction 3232.7. This 
instruction is included at the end of the publica­
tion. Copies of the 194-page publication are avail­
able from the Government Printing Office for 
$1.00. Order Catalog No. D4.2:D65.

TELL US ABOUT YOUR CONNECTING PROBLEI 
FOR PROMPT RECOMMENDATIONS —WRITE 0 
PHONE JACK POLLARD NOW.

ALDEN PRODUCTS CO
6139 North Main Street, Brockton 64, Mai 
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NBS 673, Nickel Oxide
A new sample of nickel oxide powder is now 

available from the National Bureau of Standards. 
Analyzed and certified for nine minor and trace 
elements, the standard is intended for checking 
and calibrating spectrochemical and chemical 
methods employed in the analysis of high-purity 
nickel, particularly electronic grade and electro­
lytic nickel. The nickel oxide standard is pack­
aged in bottles containing 25 grams and is avail­
able from the Standard Sample Clerk, National 
Bureau of Standards, Washington 25, D.C. The 
fee is $8.00 per bottle.

Besides new silicone types — Alden provides I 
complete series of connectors for Vo", and to 
cap in your choice of phenolic, mica, polyethylene 
nylon and Kel-F. Complete hi*voltage cable assemble 
are available using Alden hi-voltage disconnect! 
and tube cap connectors.

«90 or 91SCCDSL beryllium co 
per contact, cadmium plated nes 
in anti-corona cup. Skirt clings 
tube — guards against flash-ov< 
Silicone rubber insulation throug

«90 or 91SCCDRSL beryllium cd 
per contact, cadmium plated d 
closed in anti-corona cup. Sk 
clings to tube — helps suppre 
corona—guards against arc-ovl 
Takes up to one watt resist« 
Specify value and tolerance.

Techniques for Accurate Measurement of 
Antenna Gain

Methods described in this publication are pri­
marily for use in the band of 300 to 400 me. Copies 
of this 10-page bulletin are available from the 
Government Printing Office for 15 cents each. 
Request Catalog No. C13.4:598.

Clip this out —keep handy for part numbed 
and specs on connectors below for either % 
or %" top caps. Prefix 90 for VC; 91 ft 

Lead wire 18" long from center of d 
or length to your specs.

Pull-in power: Vi watt

Ambient Temperature:
—65®C to +125®C

Vibration Resistance:
2OG, 5 to 2000 cps

Shock Resistance:
75G operating 
200G non-operating

«90 or 91CCSTLRL berylliu 
copper contact, cadmiu 
plated nests in anti-coro 
cup. Glass-filled silicone 1 
sulation on cap; silicone ru 
ber on lead. Long skirt ' 
arc-over. Takes up to 2 wi 
resistor. Specify value » 
tolerance.Components

Preferred Precision Instrument Components
Describes preferred instrument components and 

illustrates their major characteristics. These com­
ponents were developed for the Bureau of Ord­
nance primarily for fire control instruments, and 
computing and navigational systems, as well as 
for missiles. Copies of this 288-page publication 
are available from the Government Printing 
Office for $4.75. Order Catalog No. D215.9:1755.

You can count on Couch relays 
to measure up whenever the 
ultimate in reliability is de­
manded under severe environ­
mental conditions. A unique, 
patented, rotary armature de­
sign, and exacting quality con­
trol procedures are but two of 
many reasons why the Couch 
family of relays meets or ex­
ceeds the requirements of MIL- 
R-5757, MIL-R-6106, and MIL- 
R-25018.

4PDT (4 form Cl 
IV D x IPj" H 

3.2 oz.

This is a new series of Tube Cap Connector^ 
using special silicone components for hid 
reliability applications. They provide thi 
highest degree of resistance to temperatur] 
extremes and are virtually unaffected ' 
ozone and corona. The excellent dielectril 
characteristics make them ideal for hid 
voltage. Skirts and sealed-in leads guarj 
against flashover at high altitudes. Add! 
tional features include anti-corona cup anl 
long-life spring contacts. I

«90 or 91SCCRSL beryllium coi 
per contact, cadmium plated nest 
in anti-corona cup. Silicone rut 
ber insulation throughout. Take 
up to one watt resistor — speed 
value and tolerance.

COUCH



FAST PULSE GENERATOR
MODEL 2125B

ATURE

MftjCGfMBMKNt

strip.

cup an sheet

Transformers and Inductors

Writ« for Catalog 1958-59ED

lontre ,1

ROBLEI

CIRCLE 89 ON READER-SERVICE CARD
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..VALLEY 3-0393
TWinbrook 4-3500

2-3303 
8-7536

7-1935 
1-0632 
1-0240 
4-4386 
3-2077 
3-3632 
8-1308

DAvenport 
. . MElrose 
.. Olympia

5-5505 
6-466?
2-7298 
5-6371 Representatives 

in Major Cities

number 
ither Vi

LEnnox 
AVenue Model 3450B 

MEGACYCLE PULSE GENERATOR

Only one of the many applications for the fast 
rise time high power output of the 2125B. 
These units are now in operation in laboratories 
across the U.S.A.

WAlnut 3-6381 
.RAymond 3-0291 
BRoadway 6-6995 
... .LOcust 2-3594 
. .Mitchell 2-6090 
.. COrtlandt 7-3895 
SHerwood 8-0760 
.. FAirfax 1-3939 
...Hillside 5-0900 
. PArkview 5-9577

incinnati
Umland

hdianapolis. . 
M Angelo« . 
Mlwouk**.. . 
•w Haven.. 
•work..........  
kw York. .. . 
pladelphia. . 
Ithburgh. .. . 
b ester........... 
I. Louis...........  
L Petersburg 
Dn Francisco.

CANADA, 
tlonal Fibre Co. of Canada, Ltd.

. . .AUstin
... GArfield
.. ERieview 
.... DAvis 
.... MAin 
UNiversity

11861 TEALE ST., CULVER CITY, CALIF. • Phon»: TExas 0-8006 or EXmonf 8-6764

tenver
•trait.

With optional delayed or advanced operation, 
and direct coupled output, the 2125B is ideal 
for delay line and pulse transformer tests,* 
RADAR range simulation, and a wide variety, 
of uses in pulse circuit study and design.

The 2125B is one of several general and special purpose pulse 
generators manufactured by Electro-Pulse. Others include 
Precision Pulse Generators, Pulse Code Generators, Variable Pulse 
Generators, Time Delay Generators, Pulse Oscillators, 
Voltage and Current Calibrators, and Electronic Counters.

ioitimore 
cibn. . .

nnectorJ 
for hid 
vide thl 

peratuq 
tcted bi 
lielectril 
lor higi 
Is guari

• 10 cps to 100 kc
• 0.1 to 100 pi pulse width
• 0 to 100 pt advance or delay
• 0.02 pi rise time
• 50 v into 50 ohms

14, Mo: 
CARD

hire COMPANY IF CANANA, ITI., Imiti 3, latori« 
¡HCL 88 ON READER-SERVICE CARD 
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P- ded Nylon: 2 grades; rod, 
essure tubing, special shapes, 
plyester Glass Mat: 4 standard 
ades; custom molded shapes.
HENOLITE Copper-Clad Laminates 
^standard grades.
D”ibination Materials: Rubber. 
henolite; Rubber-Fibre; Wood-Fibre 
[etal-Fibre; Asbestos-Fibre; Peerless 
4ENOLITE.um copp 

d nests 
ne rubbi

Evaluating a Magnetic Core at Hughes Aircraft Co. 
— with the Electro-Pulse, Inc. Model 2125B

PHOTOGRAPH COURTESY HUGHE* AIRCRAFT CO.

Ilium coi 
ated nest 
cone ru! 
iut. Take 
— speed

BSE FROM THESE MATERIALS... 
jlcanized Fibre: 10 standard grades; 
any special grades.
ienolite ■ Laminated Plastic: over 80 
andard and modified grades; paper, 
ltton fabric, nylon, asbestos, glass 
brie, cotton and glass mat bases; 
jenolic, melamine, polyester, epoxy 
Hon or silicone resins.
¡ERiESS Electrical Insulation: coil, strip,

Ilium co 
ated nes 
t clings 
flash-ovi 
n throug

-«tides j 
' and % 
-ethytend 
issembid 
sconned

MIL-T-27A, Transformers and Inductors 
(Audio, Power, and Pulse) Amendment 2, 2 
January 1959

The criteria for self-extinguishing tests for 
flammability are now defined. The definition for 
working voltage has been revised to read: The 
working voltage is defined as the maximum in­
stantaneous voltage stress that may appear under 
the normal rated operation across the insulation 
being considered. This insulation may be between 
windings or between windings and the core or 
case. A higher dielectric strength test potential 
for individual windings may be used, if so speci­
fied by the manufacturer, to simplify testing pro­
cedures at sea level and high altitude. The high- 
altitude dielectric strength test potential for units 
rated less than 50 working volts is now specified 
as 100 v.

beryllia 
cadmia 
mti-corm 
I icône I 
icone rd

skirt 1 
to 2 wA
/alue 4

Ilium cd 
plated d 
cup. Ski 
i supprel 
: arcavi 
: resist« 
ance.

Markings
MIL-STD-130A, Identification Marking of 
United States Military Property, 8 September, 
1958

The item marking requirements for identifica­
tion purposes are established by this standard. 
The markings are required for stocking and re­
placing of parts, subassemblies, assemblies, units, 
sets, and all other items of supply.

Canadian Standards
The 1959 issue of the CSA List of Publications 

has just been published. All currently available 
CSA standards are listed according to subject. In 
addition, publications of the International Organ­
ization tor Standardization (ISO) and the Inter­
national Electrotechnical Commission (IEC) are 
listed. Copies of this list are available without 
charge from the Canadian Standards Association, 
235 Montreal Road, Ottawa 2, Canada.

ICKED BY THESE SERVICES
ild Application Assistance 
implete Fabricated Parts Service 
ick Program for Immediate Shipment

I CALLING THESE OFFICES.

Airborne Radio
Minimum performance standards for the follow­

ing were issued by the Radio Technical Commis­
sion for Aeronautics on February 10, 1959: 
226-58/DO-92, Airborne Loran A Receiving 
Equipment Operating Within the R-F Range 
of 1800-2000 kc (Price 30 cents per copy) 
26-59/DO-94, Portable Aircraft Emergency 
Communications Equipment Operating Within 
the R-F Range of 118 to 250 mc (Price 30 cents 
per copy)
25-59/DO-93, Airborne Selective Calling 
Equipment (Price 30 cents per copy)

Copies of these publications may be obtained 
from Radio Technical Commission for Aeronau­
tics, Room 1072, Building T-5,16th & Constitution 
Avenue, N.W., Washington 25, D.C.



PATENT PENDING

NEW! HI-POWER COAXIAL
CALORIMETRIC

MORE RELIABLE SWITCHING . . . with elimination of contact re­
sistance, arcing and corrosion. Signal does not depend on pointer 
contact.

• EXTERNAL ZERO ADJUSTER

• Automatic Process Control
• Missile Check-out
• Nuclear Instrumentation
• Machine Tool Control

FOR ENGINEERING DATA SHEETS ON ELECTRONIC CON­
TROL METER AND: Side Indicators; IV2" Ruggedized Meters; 1" and 
1 Panel Meters; P/fc" VU, and Db Meters; Sub-Miniature 
Rotary and Lever Switches; Miniature Mulfitesters.

1.390
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NEW ELECTRONIC NEW LITERATURE

2.580

4.180

Model 2545

Operates WITHOUT Contacts at the 
Switching Points!

• ONLY MINIATURIZED CONTROL METER . . . now available without 
contacts.

FULL-SCALE USE ... of indicating meter always available, regard­
less of control point settings.
MORE ACCURATE READINGS . . . with indicating circuit com­
pletely isolated from the switching circuit.
SIMPLEST SYSTEM . . . with no need for pull-in or locking coils 
and no re-set mechanism.

Switching is accomplished by a metal shield attached to the pointer 
passing between 2 mutually coupled coils of a self-contained, tran­
sistorized oscillator-detector-amplifier. Positions of the 2 control 
points are manually set by means of external arms. Provides the 
same scale length as conventional 41/2" meters. Accuracy held to 
±2% of full-scale for dc and ±5% for ac.

MINIATURIZATION HfADOUARTZRS

international instruments
INCORPORATED

P.O. BOX 2954, NEW HAVEN 15, CONN. • Cable: "INTERINST"

CIRCLE 90 ON READER-SERVICE CARD

Connectors
The DS series 

connectors with

91
of miniature electrical 
snap-in contacts and

crimp-type terminations are described in 
the DS catalog. Detailed instructions on 
contact crimping, insertion and removal 
are also covered. The Deutsch Co., 7000 
Avalon Blvd., Los Angeles 3, Calif.

Transistors 92
Brochure G-100 describes custom qual­

ity transistors for original equipment man­
ufacturers. It is a four-page, illustrated 
folder with a chart insert having tabu­
lated specifications on the firm's most 
popular EIA-registered transistor types. 
The chart shows case style, polarity, and 
gives detailed data on cut-off characteris­
tics, dc and switching characteristics, and 
small signal characteristics of each num­
bered type shown. Types are grouped by 
classification, and identified by name in an 
application cross-index. General Transis­
tor Corp., 91-27 138th Place, Jamaica 35, 
N.Y.

Instrument Components

Master catalog #20, 416 page c 
solidates all previous catalogs and ip 
ments. It lists over 10,000 items, in udi 
gears, shafts, collars, couplings, sp ed 
ducers, differentials and other precisi 
items available from stock. Also indud 
are detailed drawings, complete specifi 
tions and prices. PIC Design Corp., 
Atlantic Ave., East Rockaway, L.L, N.Y,

Magnet Wire

High temperature ceramic insula 
magnet wire for service up to 1000 F 
described in this eight-page broch 
The brochure contains basic informati 
on the original research as well as rec 
engineering data. Included in the b 
chure are the electrical insulation val 
of the various types of insulation availa 
at elevated temperatures. The broch 
contains charts and diagrams. S 
Metals Corp., 7 Intervale St, W 
Plains, N.Y.

*

POWER METER
DIRECT READING—5 to 50 KW

DC—1000 MC • VSWR less than 1.3

These power meters are greatly simplified Calorimeters which use 
water to carry the heat away, for economy of space and cost.

The instrument is fully self-contained, portable, water cooled and 
requires only connection to the power line and water supply. It does 
not use any flow meters, thermometers or any other controls. There 
is only the "ON" and "OFF" switch for the operator to use on the 
front panel, when a measurement is to be made. A sensitive thermo­
pile and microammeter measure the power dissipated in the R.F 
load. The microammeter is calibrated in watts, is direct reading 
and can be remotely located.

The radio frequency load has u low VSWR between DC to 1000 MC. 
This feature makes it possible to calibrate this instrument at 60 cps 
against an accurate laboratory type wattmeter, and then use it at 
any frequency up to 1000 MC. Thus an accuracy of 2% can be 
easily accomplished. This recalibration is necessary only when 
measurements are made at extreme temperatures or when wear is 
suspected.

This calorimeter is particularly recommended for field service where 
a rugged and yet accurate Power Meter is required for use by 
unskilled personnel.

WRITE FOR COMPLETE INFORMATION

Model Power Rating Connector Max. VSWR Water Supply

CX-5 5 KW 1-%" 1.3 1.5 G.P.M.
CX-10 10 KW 3-1/8" 1 3 3 G.P.M
CX-20 20 KW 3-U" 1 3 6 G PM
CX-50 50 KW 6-H" 1.3 15 G.P.M.

ELECTRO IMPULSE Laboratory
208 River Street Red Bank, New Jersey Phone: SHadyside 1-0404

CIRCLE 95 ON READER-SERVICE CARD
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PORTABLE RECORDING SYSTEMoperating principle used
of the firm’s inertia switches. Pic-

Time Delay Relays

rugged

• 6 CHART SPEEDS

sensitive

Differential and

n vali 
ivailal 
brochi

nsulatì 
DOOF 
TOchu 
jrmati 
is reed

TYPE U general-purpose low cost power relay. Single coil 
construction, box-type magnetic field, movable contact 
springs. Contact forms from IC to 5C. For AC or DC.

power 
relay

irecisi 
includi

new 
sign

These three* engineering bulletins pro 
de a complete set of data on the firm’s

IP Motors 111

A wide range of fractional horsepower 
jared motors, turntables, transmissions 
id cup dispensers are illustrated and 
ascribed in a series of bulletins being dis- 
ibuted in a file folder. Complete specifi- 
itions and dimensional drawings are in- 
uded. Merkle-Korff Gear Co., 213 North 
[organ St., Chicago 7, Ill.

Inertia Switches

In four pages this catalog covers a 
i the de-

MASSA METERITE 
Model BSA 200 

Basic System Assembly 
with Preamplifiers

Multi-Channel Systems Are Also Available 
Write for Complete Information

square-loop tape cores for magnetic am­
plifiers and speciality transformers. Per­
formance characteristics are given in bul­
letin No. DN-2000. Standard core sizes 
are in bulletin No. DN-2001, and mag­
netic characteristics of standard cores plus 
other technical data are given in bulletin 
No. DN-2002. Dynacor, Inc., 10431 Metro­
politan Ave., Kensington, Md.

torial material, descriptive text, electrical 
characteristics and application informa­
tion are included in the catalog. Inertia 
Switch, Inc., 311 West 43rd St., New 
York 36, N.Y.

• TRANSISTORIZED DRIVER AMPLIFIERS 
Single Ended

• LIGHTWEIGHT — Approximately 35 lbs.

• INK OR ELECTRIC WRITING — Ink, using hermetically sealed 
disposable ink cartridges. Electric, using auxiliary power 
supply and electric styli

Bulletin AWH TD-501 describes a pre­
cision time delay relay for military appli­
cations. Included in the bulletin are il­
lustrations, applicable military specifica­
tions, wiring diagram, and outline and 
mounting dimensions. The A. W. Haydon 
Co., Waterbury, Conn.

• INTERCHANGEABLE PLUG-IN PREAMPLIFIERS — Low, Medium, 
High Gain DC; AC; Chopper; Carrier and Servo

• EXTENDED FREQUENCY RANGE — Full Scale Amplitude to 
100 cps. Reduced Amplitudes to 200 cps available

• RECTILINEAR MOTION — Free of Curvilinear Distortion

Ent tied “Directory of U.S. Producers 
[ the Iron-Nickel Alloys,” this booklet is 
e igred to help those with the responsi- 
Hity of obtaining information on, or pro- 
Lgment of, the iron-nickel alloys where 
ieir end-use depends on special thermal 
qiansitivity, thermo-elastic or special 
lagnetic properties. It lists compositions, 
le manufacturers, and forms available to 
dustry. The International Nickel Co., 
L, Readers Service Section, 67 Wall St., 
ew York 5, N.Y.
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HINGHAM. MASSACHUSETTS 
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miniature relay V
Type TQA is a 

compact efficient relay, 
ideal for DC operation at 20 

to 100 milUicatt
Sensitivities. Hermetic sealing available.

Send for details and free Comar catalog.

C 0 M A R ““
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(PAC É)ELEC TRIG AL INSTRUMENTS CO INC
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A Division of PRECISION Apparatus Co., Inc.
70-31 84th Street, Glendale 27, L. I., N. Y.

Export! Morhan Exporting Corp., 458 Broadway, New York 13, N. Y.
Canada: Atlas Radio Corp., Ltd., 50 Wingold Avon—, Toronto 19, Ont.

3 More GM Servo Motors NEW LITERATURE
Control Relays 118

Bulletin 4470, four pages, describes 
multi-pole solenoid type HR industrial 
control relays. Features, applications and 
design features are covered. Technical 
data is provided in a table and dimen­
sions of the units are given. Ward 
Leonard Electric Co., 115 MacQuesten 
Parkway South, Mount Vernon, N.Y.

Wires And Cables
The color coding of the following types 

of wires, cables and cords is included in 
publication WC-1959: asbestos, asbestos- 
varnished cloth and asbestos-thermoplas­
tic insulated wires and cables; textile cov­
erings for flexible cords; and POSJ flexible 
cords; rubber-insulated wires and cables. 
Send $0.30 to National Electrical Manu­
facturers Association, 155 East 44th St., 
New York 17, N.Y.

DC Motors 119

In six pages data sheet 107-1 covers the 
firm’s line of aircraft, missile and ord­

CIRCLE 117 ON READER-SERVICE CARD

custom
produced 

to
equipment manufacturers’ specifications

PACE meters are custom produced in production quantities to 
meet individual O.E.M. specifications. Rigid quality control and closely 
maintained atmospheric conditions assure the highest order of com­
mercial panel instrument performance and reliability.

A wide selection of stock PACE meters is also conveniently avail­
able at leading electronic parts distributors for your laboratory 
models and prototypes.

* Illustrated: Model 45-P clear plastic 41/»" meter, one of a family of 
acrylic-cased instruments, directly Interchangeable with standard 
phenolic-cased units of similar size. PACE also offers a wide 
range of phenolic-cased meters in 2Va" to 7" sizes.

Write for latest technical catalog. Prices quoted 
promptly upon receipt of your specifications.

CIRCLE 122 ON READER-SERVICE CARD 
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nance de motors. All electrical and oh 
cal data is provided in tabular fo a 
pictures of the motors are in- 'u 
Schematic drawings of the units a’d 
cial motor designs are describee 
Inc., Grand Rapids Div., 110 loni A 
N.W., Grand Rapids 2, Mich.

Electrolytic Capacitors

Bulletin 3205, 8 pages, describes 
firm’s extended-life miniature tub 
aluminum electrolytic capacitors. S 
ard units are listed with electrical 
physical characteristics, and their cat 
number. Graphs showing the perfo 
ance of the capacitors and other tec 
data are provided. Sprague Electric 
North Adams, Mass.

Thermocouple Wire

This catalog describes a new line 
thermocouple wire. The 4-page, i 
trated bulletin presents in tabular f 
an all new line of the most comm 
used wires with respect to gauge, 
color coding, and insulation combinati 
available. Harco Laboratories, Inc., 
Olive St., New Haven, Conn.
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Voltage breakdown, the major cause of 
transistor failure, and leakage currents are 
discussed in Transistor Kinks, Vol. 1, 
No. 1, four pages. Five types of voltage 
breakdown and their effects on transistors 
ire discussed. Three leakage currents 
which are closely related to breakdown 
/oltage are also defined and covered, 
valor Instruments, Inc., 13214 Crenshaw 
Blvd., Gardena, Calif.

Components 124

’ line
;e, ill 
¡ar foJ 

ommoi 
?e, tri 
binati 
Inc., I

This four-page brochure covers tanta- 
um capacitors and micro-miniature re- 
Lys. Called Easy Guide To The Selection 

Of GE, it lists capacitors in numerical se- 
Luence in microfarads, provides a five- 
jtep guide in the selection of relays, and 
Includes legend, case sizes and tolerances. 
Ichweber Electronics, 60 Herricks Rd., 
Lineóla, L.L, N.Y.

Resistors 125

Catalog sheet DC8 describes the firm’s 
¡lulti-Range resistor line. These resistors 
ave four separate 10 w wirewound re­

sistors all encased in common steatite 
housing. The complete line comprises 
only five basic units, but provides 200 
fixed resistance values. Pictures, prices 
and a tabulation of the units available 
are covered. International Resistance Co., 
401 North Broad St., Philadelphia 8, Pa.

Differential DC Amplifier 126

Model 114A differential amplifier is 
discussed in this two-page data sheet 
Descriptive material, operating charac­
teristics, circuit description and the units 
specifications are included. Cohu Elec­
tronics, Inc., Kin Tel Div., Box 623, San 
Diego 12, Calif.

Metal Stampings 127

Lugs, clips, terminals, and hundreds of 
other standard parts are illustrated in 
sketches and plan drawings in this 56- 
page catalog. Small metal parts offered 
are hot-tinned for easy soldering. Special 
parts can also be hot-tinned to reduce 
soldering costs and insure a satisfactory 
bond. Zierick Mfg. Corp., 110 Beech­
wood Ave., New Rochelle, N.Y.

TYPE SB] 
VACUUM 
TRANSFER 

RELAY

JENNINGS VACUUM RELAYS 
AND CAPACITORS

... when reliability counts

Jennings Vacuum Relays and 
Variable Capacitors play an important 

role in the Air Force's “Project Sideband," 
aimed at constant radio contact 

on intercontinental missions.

4, I’

WRITE OR CALL 
FOR FREE BULLETIN

FALST 
COMP

See us at Booth #71 at tho MIL Electronics Show! 
CIRCLE 128 ON READER-SERVICE CARD
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om Court, Passaic, New Jersey

METAL FABRICATIONS 
TO CLOSE TOLERANCES
Industrial tiesigners demand close 
tolerances and accurate, fast production 
The Falstrom Company, one of America's 
leading metal fabricators.
has been meeting these demands for 
almost 90 years. Growing with 
industry, Falstrom is constantly adding 
to its extensive metalworking facilities 
Falstrom fabricates consoles, 
chassis, weldments, in 
stainless steel, aluminum, 
magnesium and other metals.

USl-S 465 
VACUUM 
VARIABLE 

CAPACITOR

970

CIRCLE 129 ON READER-SERVICE CARD

___________________________________________ 91

The high standards of reliability and performance 
required by the Air Force were more than met by 
Collins Radio Company’s new 1 KW SSB system 
for “Project Sideband.” The airborne end of the 
system, designated ARC-58, includes an automatic­
ally tuned antenna coupler. Jennings vacuum relay, 
RB3, and vacuum variable capacitor, USLS 465, are 
used in the coupler to match the 52 ohm impedance 
of the equipment with the antenna.

Jennings vacuum components were chosen for 
their recognized ability to withstand high voltage in 
limited space applications. The Type RB3 vacuum

transfer relay is designed to meet peak voltages of 
15 kv and rf currents to 15 amps yet it is only 3*4 
inches long. The relay also has an auxiliary set of 
low voltage contacts for control purposes designed to 
operate after and release before the high voltage set. 
The Type USLS 465 is only 5 inches long and will 
withstand 10 kv at its minimum capacity of 5 mmfd 
and 5 kv at its maximum capacity of 465 mmfd. Both 
units will withstand 10G vibration to 500 cycles, 30G 
shock, and 50 hours salt spray.
Send for catalog literature on Jennings complete 

line of vacuum capacitors and relays.

JENNINGS RADIO MANUFACTURING CORPORATION 
McLaughlin ave., p. o. box 1278 san jose 8, calif
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NEW LITERATURE
131Midget Screw Lampholders

132Magnetic Recorder-Reproducer

133Magnetic Core Storage Products

electronic instruments

134Switch-Indicator Devices

Coaxial Cables, Connectors 135

CORPORATION

580 Massachusetts Avenue, 
Cambridge 39, Mass. 
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Hight and Altitude Simulation | V 
Three-Axis Flight Simulator reproduces roll, p'" v 
ond yaw positions, velocities, and accelerati 
for accurate analysis of flight control syste 
and inertial guidance platforms in the laboroto 
Dynamic Altitude Simulator (not shown) prodw 
0-to-10-cps altitude fluctuations through ran 
of ±700 feet at levels up to 80,000 feet.

Where only the best is good enough 
. . . you’ll see

A data sheet describing Tinylite midget screw 
lampholders is now available. It gives full details 
about lamp sizes, availability of both soldered 
terminals and wire leads, suggested brackets for 
specific uses, and lampholder dimensions. Drake 
Mfg. Co., 1711 W. Hubbard St., Chicago 22, Ill.

your avionic I

TESTING 
PROBLEM!

SOLVED!

The specifications, operational characteristics 
and design features of the new Mincom 7-track 
Video Band Magnetic Recorder/Reproducer are 
described in this 2-color, 4-page brochure. The 
bulletin includes color photographs of actual 
oscilloscope traces, calibrated in micro-seconds per 
centimeter, showing the equipment’s quality re­
production of transient phenomena occurring at 
frequencies from 400 cycles to one megacycle. 
Minnesota Mining & Mfg. Co., Mincom Div., 2049 
S. Rarrington Ave., Los Angeles 25, Calif.

Radome Boresight Error
The CTI Radome Boresight-Error Measuring Systj 
satisfies MIL-R-7705A(ASG), including type 
radomes Boresight error is automatically recon 
directly in milliradians with an accuracy of i 
milliradian. Percent transmission and ante« 
patterns with or without the radome ore a 
plotted. Available from S through Ka bonds« 
infrared. Model 150C for monopulse and conn 
scan, Model 150B for bombing-type and od 
shaped-beam radars.

In basic electronic instruments for lab or test work, less than the 
best may be a dangerously bad bargain. Unexpected limitations — 
of reliability, range, precision — can throw out weeks of work on 
today’s jobs, and can make tomorrow’s tougher jobs untouchable. 
The best instrument of its type is probably a bit more expensive, 
but it’s worth buying . . . because you can believe in it today, and 
will rely on it tomorrow. An example is the Krohn-Hite Model 
440-A wide range push-button oscillator illustrated here.
Exactly because K-H instruments are good enough even for tomor­
row’s most critical work, they are increasingly chosen today where 
true reliability and precision are needed.
Oscillators — .001 cps to 520 kc, dial or push-button tuning, less 
than 0.1 % distortion, sine wave and square wave outputs.
Power Supplies — zero to 600 volts de, zero current to 1 ampere, 
regulation .001 %, ripple less than 100 ¿tv, internal impedance 
0.1 ohm to 100 kc.
Power Amplifiers — 10 to 50 watts, de to 1 me, transformer 
or direct coupled, 0.005% distortion.
Tunable Electronic Filters — variable from .01 cps to 200 kc, band 
pass, band rejection and servo types.

Specifications for standard ferrite core and core 
product lines are included in the condensed il­
lustrated catalog, SL-106. The four-page brochure 
describes ferrite storage and switch cores, core 
arrays, sequential and conversion types of core 
storage buffers, transistorized computer memory 
modules, and Data Translators designed to provide 
compatibility between data systems utilizing dif­
ferent codes and formats. Telemeter Magnetics, 
Inc., 2245 Pontius Avenue, Los Angeles 64, Calif.

’"'•r

“Series 2 Lighted Indicator and Pushbutton 
Switch Devices’ is the title of Catalog 67, 20 
pages. The catalog describes units which were 
designed for efficient control panels. Split pages 
allow quick selection and comparison of the op­
erator units, indicator units and switch units in 
the new series. Dimensional drawings, photo­
graphs and technical information are provided. 
Micro Switch, Division of Minneapolis-Honeywell 
Regulator Co., Freeport, Ill.

Write for your free copy of the new Krohn-Hite Catalog

Complete data on Spir-o-line coaxial cable and 
Spir-o-lok connectors is included in catalog 591. 
The catalog, which also includes related transis- 
sion components, provides complete performance 
data graphs and charts, specifications, ordering 
and shipping information, installation instruc­
tions and all other data needed by design engi­
neers. Prodelin Inc., 307 Bergen Ave., Kearny, 
N. J.

92

Quality Control and Ground Suppo 
Only automatic testing can assure the reliabil 
of electronic equipment where time, manpow 
or accuracy is critical. Used for pre-flight, ma 
tenance, and production tests, CTI devices loc< 
faults and incipient failures in seconds. Mot 
180 Tape-Programmed Supertester for circuits a 
systems; Model 165 Cable Tester for wiring h 
nesses; custom equipment to your requiremet

Write for full information
Engineers: Career opportunities ore available at CT

CALIFORNIA 
TECHNICAL 
INDUSTRIES

DIVISION OF TEXTRON INC

CIRCLE 136 ON READER-SERVICE CARD
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RF CABLE

(Patent Pending)

NAME. TITLE

COMPANYCABLE & WIRE DIVISION

lengths up to 200 feet.
Delivery: Three to four weeks

R N IA 
ICAL 

TRIES 
:XTRON INC 

JALIFORN'

A flexible RF cable that will operate continuously at 
1000 F is ready now for missile, aircraft, spacecraft 
and other ultra-high temperature applications. Ca­
pable of short time excursions to higher tempera­
tures, the cable is a sealed RF transmission system 
complete with connectors. It is available in standard

AMPHENOL CABLE & WIRE DIVISION

South Harlem Ave. at 63rd St., Chicago 38, Illinois

Send additional engineering information.
Have AMPHENOL Representative contact me

Altitude Insensitive—Moisture Resistant 
Resistant to Shock and Vibration 
Resistant to Nuclear Radiation 
Connectors: Series N, C and SC 
Impedance: 50 Ohms 
Capacitance: 30.0 p.|xf/ft.
Velocity of Propagation: 69.0%
Voltage Breakdown: 3500 Volts RMS 
Maximum Operating Voltage: 1000 VRMS 
Weight: Cable, 17.5 pounds per 100 feet 

Connectors, 2’A ounces each
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Cable Core Modified semi-solid silica.

Outer Conductor Single braid, AWG size 32 coated oxygen-free, high-conductivity copper wire.

Inner Conductor

PHYSICAL CHARACTERISTICS
DESCRIPTION CONSTRUCTION DETAILS

Stranded coated oxygen-free, high-conductivity copper wire.
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FLEXING CHARACTERISTICS
Cable can be bent on a 1OX mandrel (bend diameter=10X diameter of cable). 
Cable dielectric shows no deterioration after 30,000 cycles of bending over 
10X mandrel in accordance with specification MIL-C-915.

Jacket Flexible special metal alloy. Nominal overall diameter: .525".
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7 19 10OO0

1OOOF FLEXIBLE RF CABLE

ATTENUATION VS. TEMPERATURE AT VARIOUS FREQUENCEATTENUATION VS. FREQUENCY AT ROOM TEMPERATURE, 
700°F and 1000°F
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Multistylus Recorder 139

Recorders and Controllers 140

NewAMI FA

Ask for Data File C62

Circuit Breaker Catalog 142

1648
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ith L&N’s Type G-2 
Mueller Bridge

Spec. Sheets 51-1102G1 to 5 describe a line of 
electronic circular chart flow rate recorders and 
controllers. Included are operating specifications, 
mounting information, and performance charac­
teristics. Fischer & Porter Co., 846 Jacksonville 
Road, Hatboro, Pa.

Electrical characteristics, dimensions and pic­
tures are provided in this 8-page catalog on high 
rupture capacity, miniature and commercial type 
circuit breakers. Wood Electric Co., 244 Broad St., 
Lynn, Mass.

Helipot Potentiometer
Catalog

Helipot Division of 
Beckman Inatramenta, Inc. 

Fullerton. California 
Engineering repreaentatives 

in 29 citie*

potentiometers: dials: 
delay lines: expanded scale 

meters: rotating components. 
breadboard porta

Antenna Calculator

An improved version of Gabriel’s original “An­
tenna Calculator” has been developed to simplify 
computations for determining the parabolic an­
tenna parameters for microwave antenna systems. 
The calculator scales include frequency, wave­
length, beamwidths, gain, return loss, vswr, wind­
loading, focal length, and other scales relating to 
parameters for parabolic antennas. A spectrum 
scale has also been included for band designation 
and frequency bandwidth. The calculator costs 
$2.00. Gabriel Electronics Div., The Gabriel Co., 
Dept. ED, 135 Crescent Road, Needham Heights, 
Mass.

Measure to within ±0.01 c 
from "190 to +500C

¿ Hi . f. «

Wires and Cables 141

In six pages this condensed catalog lists coaxial 
cables, military hookup wire, multi-conductor ca­
bles, appliance wire, miniature and audio wires 
and cables, high voltage and frequency wires, 
antenna loop, rvc-300 apparatus and annunciator 
(bell) wire, also television transmission lines— 
primary’ and secondary lead-in cable, “parallead” 
and “airsac” lead-in wire and TV rotor cable. 
These cables are available in a variety of con­
ducting, insulating, jacketing, shielding and ar­
moring materials. Chester Cable Corp., Oakland 
Ave., Chester, N. Y.

M Yours for the asking 
... a compendium of the 

industry’s most complete line 
of precision pots... single-turn 

and multi-tum... all-metal 
and economy models... high 

temperature and standard range.

Complete technical data... even 
environmental specs... in comparative, 

tabular form to help you pick 
the pot that suits your circuit best.

Bulletin A-100 describes the theory, application 
and specifications of the new model 3-100 A 
Radicorder multistylus recorder. The 8-page bro­
chure details the basic theory of fixed-styli record­
ing technique and electrosensitive chart charac­
teristics. It shows actual applications in data 
systems as a quick-look monitor, high-speed digital 
printer, and data editor. Operating characteristics 
and construction details are illustrated. Radiation, 
Inc., Melbourne, Fla.

Beckman*/ .
/ Heli pot

Need associated turns-counting 
dials... delay lines... trimming pots? 
K They’re here too.

khen used with the L&N 8163 Platinum 
Resistance Thermometer, this Type G-2 
Mueller Bridge provides a standard of 
temperature throughout the range of 
1-190 to 4-500 C with an accuracy in 
Minis equivalent to ±0.01 C.

Invaluable in the advanced research 
ahoratory, the G-2 facilitates the mak- 
i£of a variety of highly accurate tem- 
berature measurements ... of specific 
mats; of boiling and freezing points of 
many chemicals; and in calorimetry, for 
he precise determination of heats of 

p mbustion of coals, gases, oils, etc.
List no—8069-b type g-2 mueller
BRIDGE, normally available for immedi- 
pte delivery.
Ifaasuring Arm—0 to 111.111 ohms in 
reps of 0.0001 ohm.
Canstant Temperature Chamber — With 
herniostatically controlled heater; 

holds resistors of measuring circuit 
t nstant within ±0.01 C at about 35 C. 
Ratio Arms—1,000 ohms each. Adjustable 
o equality.
Milliammeter—Range 0 to 5 ma. Indicates 
current in the resistance thermometer, 
limit of Error—Within a few ten thou- 
pndths of an ohm or a few parts in a 
jundr. d thousand, whichever is larger, 
provided bridge and resistance thermom­
eters are calibrated in terms of same re- 
listaii e unit at six-month intervals, 
be Polished mahogany with cover; 
h" (h) x 21U" (w) x 13" (d).
Irice $3760.00 f.o.b. Phila. or North 
Fale Pa. (subject to change without 
b tic< . Specify List No. 8069-R when 
Her g from L&N, 4908 Stenton Ave., 
fhila 14, Pa. or nearest L&N office.

mu
É! NORTHRUP 
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Let Sonotone help 
solve your tube 
problems, too.

The Sonotone AF4 
family of reliable 
tubes has been 
accepted by the 
industry as standard 
for initial production 
and replacement.

First, Sonotone set 
up extremely tight 
controls on all 
materials going into 
the 6AF4 components. 
Second, Sonotone 
used a more thorough 
exhaust process.

When the 6AF4 tube 
was replaced in UHF 
TV tuners, servicemen 
sometimes got a big 
surprise. Reason: 
the tubes were not 
standardized, and a 
replacement was 
likely to bring in one 
channel where another 
should have been.

Entitled “Notes On Transistor Switching Cir­
cuitry,” this 14-page booklet contains graphs, 
block diagrams, and specifications of such equip­
ment as: shift registers; binary counters; ladder 
networks; pulse sorters; electronic switches; ampli­
fiers; and power supplies. Navigation Computer 
Corp., 1621 Snyder Ave., Philadelphia 45, Pa.

CIRCLE 150 ON READER-SERVICF CARI

ELECTRONIC DESIGN • June 24 19

This 4-page Bulletin, illustrates and describes 
Sodecu Single-Decade Counting Units. In addition 
to giving the usual construction and electrical 
data, the bulletin describes the various auxiliary 
contacts and executions which make possible the 
use of these counters in the solution of a wide 
variety of counting, telemetry and automation 
problems. Some ty pical schematics are given show­
ing applications including forward counting, sub­
traction, predetermined counting, transmission of 
numbers with addition, and forward counting with 
zero reset. Landis & Cyr, Inc., 45 West 45th St., 
New York 36, N.Y.

SONOTONE
SOLVES IT:

Bulletin' 1951, four pages, two-color, illustrates 
and describes various types of Blue M oven and 
environmental cabinets. Dimensions, electrical and 
operating characteristics, and pictures are in­
cluded. Blue M Electric Co., 138th and Chatham 
St., Blue Island, Ill.

STATHAM INSTRUMENTS, INC.
12401 West Olympic Boulevard 

Los Angeles 64, California

This reference bulletin has been prepared to 
aid engineers in planning telemetry receiving sys­
tems. The Miniature FM Telemetry’ Receiving 
Systems bulletin illustrates typical systems and 
describes individual building block components: 
receivers, subcarrier discriminators, master con­
trols, record-monitor-mixers, and other units. 
Tele-Dynamics, Inc., 5000 Parkside Ave., Phila­
delphia 31, Pa.

Sonotone.!
Electronic Applications Divis on, Dept TGG-69 
ELMSFORD, NEW YORK

Leading makers of fine ceramic cartridges, speaker , micro­
phones electronic tubes

In Canada, contact Atlas Radio Corp., Ltd., Toronto

Complete specifications, descriptions and pic­
tures are included in Product Data Sheets 101-5, 
102-10, 117-7, 117-8 which cover, respectively, 
rotary actuator 6116A-1, series 313 miniature 
linear actuator, series 2009CJ single resolver, and 
series 2010C triple resolver. Lear, Inc., P. O. Box 
688, Grand Rapids, Mich.

ACCURACY 
IN SPITE

STATHAM P285TC 
Oil-Damped Pressure 

Transducer
This new, extremely rugged 

oil-damped miniature 
pressure transducer 

easily survives the step 
function pressures and 

blast pressures of rocket 
engine environments.
Measures pressures 

from 0-50 to 0-1000 psi 
with the infinite 

resolution, accuracy 
and reliability of J 

unbonded strain gage ! 
instruments. i

Absolute and gage * 
models. 1

Write for Data File i 
ED-603-1. !

TUBE 
PROBLEM

STATHAM P10 
Pressure Transducer

In automatic transmission 
pressure tests run by one 

of the world’s leading auto 
manufacturers, this rugged 

pressure transducer 
has outlived engine after 
engine throughout more 

than two years of 
24-hour-a-day 

i test operation.
J Built to stand rough j 
• handling and mechanical • 
i overload in many • 
• applications, the J 
i P10 affords the accuracy, { 
* reliability and infinite < 
i resolution of । 

। an unbonded strain [ 
• gage instrument I 
} Write to Dept. ED-604-11
• STATHAM INSTRUMENTS. INC. J
• 12401 West Olympic Boulevard 1 
J Los Angeles 64, California !

AUTOMOTIVE TESTS

OUTLIVES 
ENGINE 
AFTER 

ENGINE
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Only Sealectro

Terminals153

and only
Sealectro

offers over

154

693 Broadway, New York 12,
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TEFLON* TERMINALS 
tn AH Types and Sizes...and in 10 Colors! 
No need to improvise or lose valuable production time. Now you can choose 
from over 1000 Sealectro “Press-Fit” Teflon Terminals in miniature, sub­
miniature and micro-miniature sizes, in ten standard E. I. A. Colors — all 
for immediate delivery!

Only from Sealectro can you be sure that each terminal will be precisely 
matched to meet your most critical tolerance requirements, and manufac­
tured of the finest materials available, in providing you with a superior 
product.

Dont waste time — don't take chances—just call Sealectro today for ALL 
your “Press-Fit” Teflon terminal needs.

•Reg Trademark of E I DuPont de Nemours A Co., Inc.

Short Form Rectifier Catalog

This 16-page catalog gives ratings, electrical 
characteristics and descriptive data on 405 types 
of silicon and selenium rectifiers and diodes. 
Specifications cover more than 140 types of silicon 
cartridge rectifiers, and more than 130 selenium 
rectifier and contact protector types. Write on let­
terhead requesting "Short Form Catalog” Inter­
national Rectifier Corp., El Segundo, Calif.

BALTIMORE, MD.—Kann-Eilert Elec., Inc.
9 South Howard St., SAratoga 7-4242

BATTLE CREEK, MICH.—Electronic 
Supply Corp.

94 Hamblin St, WOodward 2-9514

BOSTON, MASS.-Cramer Elec., Inc.
811 Boylston St., COpley 7-4700

CHICAGO, ILL.-Newark Elec. Company
223 W. Madison St., STate 2-2944

CALLAS, TEXAS-Wholesale Elec. Supply 
2800 Ross Avenue, Riverside 8-5736

LAYTON, OHIO-Stotts Friedman Co. 
102-112 N. Jefferson St., BAIdwin 4-1111

HOUSTON, TEXAS—Harrison
Equip. Co., Inc.

PO Box 2514,1422 San Jacinto St., 

CA 8-6315

ONIC DESIGN • June 24

INDIANAPOLIS, IND.—Radio Distr. Co.
1013 N. Capitol Ave., MEIrose 5-8311

LOS ANGELES, CALIF.—Graybar Elec. Co.
210 Anderson St., ANgelus 3-7282

PHILADELPHIA, PA.—Harold H. Powell Co
2102 Market St, LOcust 7-5285

SALT LAKE CITY, UTAH-Standard 
Supply Co.

225 East Sixth S. St, ELgin 5-2971

SAN JOSE, CALIF.—Peninsula
Elec. Supply

656 South First St., CYpress 4-8781

SOUTH BEND, INDIANA—Radio 
Distributor Co.

1212 High St., ATIantic 8-4666

ST. LOUIS, MISSOURI—Electronic 
Components for Ind.

2427 Brentwood Blvd., WOodland 2-9917

TORONTO, CANADA—Electro Sonic 
Supply Co. Ltd.

543 onge St, WAInut 4-9301

WAS IINGTON, D.C.—Silberne Radio
4 lectronics Co.

340C Georgia Ave., N.W.,

Tl Herman 2-7800

Transistor Equipment, Components

Transistor equipment and components are 
ered in this 12-page, 1959, catalog. Included

Illustrated short form catalog, No. 115811, is 
mainly devoted to the company’s line of tempera­
ture transducers, or temperature "probes,” with a 
brief section devoted to deiced pitot-static tubes 
and precision pressure transducers. The catalog 
covers 52 items in 10 pages with pictures. Rose­
mount Eng. Co., 4900 W. 78th St., Minneapolis, 
Minn.

Four electronic cooling packages are described 
in this loose-leaf catalog folder. The cooling pack­
ages are designed for use in electronics systems 
requiring air-liquid coolant mediums, and are par­
ticularly adaptable to systems utilizing liquid- 
cooled power tubes in both airborne and ground 
installations. Included in each catalog page is a 
picture of the unit described, along with full speci­
fications. Pesco Products Div., Borg-Warner Corp., 
24700 N. Miles Road, Bedford, Ohio.

a new line of power supplies; the latest types of 
transistorized converters, a tiny plug-in transis­
torized i-f amplifier, an expanded line of minia­
ture rectifier transformer for use in transistor 
power supplies, and several new pieces of transis­
tor test equipment, includi ig an alpha meter, beta 
meter, and noise figure meter. Ferrotran Elec-

Cabinet Racks and Slide Assemblies 155

Catalog 59 contains 28 pages of illustrations, 
descriptions, technical specifications, and prices of 
universal cabinet racks, rack type slide assemblies, 
ty pe C and type A racks, and utility desk assem­
blies. Complete information is supplied on acces­
sories, fittings, and panels. This catalog is available 
on request. Please address inquiries to: Par­
Metal Products Corp., 32-62-49 St., Long Island 
City 3, N.Y.

U- [IT4 TEFLON rn[Ou I II TERMINALS 
are AVAILABLE LOCALLY FOR 
IMMEDIATE DELIVERY FROM 
THESE STOCKING DISTRIBUTORS:



do you know
that proper heat dissipation of a 
TO-3 type transistor operating at 12 
watts would require a thick 
aluminum heat sink the size of this 
41/2 x 10 ad?

HEAT DISSIPATORS
of the type shown here full size, are 
the thermal equivalent when mounted 
to a heat sink 60% smaller!

Proven design and heat dissipating 
effectiveness of the IERC components 
by conduction, radiation and convec 
tion assure you of time, cost, space 
and weight savings plus reliability! 
Available in various heights. Write 
for IERC Test Report -114

NEW LITERATURE
Rectifier Tubes and Circuits 158

A chart designed to simplify the selec­
tion of a combination of a rectifier circuit 
and a mercury-vapor rectifier-tube type 
for any application requiring dc voltage 
up to 21 kv and direct current up to 60 
amp is given in application notes AN-179. 
The note, six pages, also contains a table 
of the electrical quantities involved in the 
design of rectifier-type dc power supplies 
and gives the values of these quantities 
for the rectifier circuits shown in the 
chart. Radio Corp, of America, Commer­
cial Engineering, Harrison, N.J.

Speed Reducers 159

Bulletin 97 describes the firm’s new 
series 8 and 9 miniature fixed ratio speed 
reducers. The units are available in over 
400 fixed ratios. In four pages the bulle­
tin covers applications, mounting data, 
cut-away pictures of the units, dimen­
sional data and ordering information. 
Metron Instrument Co., 432 Lincoln St., 
Denver 3, Colo.

Fasteners 1
A full range of sizes and types X® 

and MS fasteners are among the 
items covered in this 24-page c low' 
More than seven thousand items an siz® 
in stainless steel fastenings are av. labwc 
and include cap screws and bolts, nut® 
washers, machine screws, wood screw® 
set screws, sheet metal screws in sitteB1 
and Phillips head, rivets, cotter pins, pia J 
hinges, pails, funnels, scoops, and screw 
machine products. Star Stainless Sere® 
Co., 699 Union Blvd., Paterson 2, N.J. Ip

III

■Ol
Rectifier Handbook L

This 128-page engineering handbooist 
on rectifiers is divided into four part® 
The first part deals with the principles ®( 
semiconductors. The second contains ap® 
plication data on selenium, silicon, an®n 
germanium rectifiers. Zener voltage reg® 
lators and photocells and sun batten®1 
are discussed in the third and fourth pa™ 
Graphs, pictures and tables are include®’ 

Send $1.50 to: International Rectified 
Corp., 1521 E. Grand Ave., El Segundf 
Calif. Ist

^^FC-169-3400

International Electronic Research Corporation.
145 West Magnolia Boulevard, Burbank. California

Missile-age ECM trouble-shooters

This Top 
TAMAR 
Team
•Han its contractual associates

250 MAN-YEARS

OF UNIVERSITY EOUCATION 
AND PROFESSIONAL EXPERIENCE 
IN THE SPECIAU2ED FIELD 
OF MICROWAVE+ELECTRONICS

Microuace and electronic ri

▼ UNSMSSON IM SYSTlMf
A PPMVE0 MMMME

MBSNE UMHICAIS
Ao«mK m#owa conk
R «MO I«aut«» PSTINS

SPECIALISTS IN ELEC

Ircclopment, production.

COMPONtNH
:uuizt# nn ttuimn

COCNTERMEASVRES

TAMAR ELKpTRONICS, INC.
US INItllS • »»ITS MIIIC* • lAlltRA. CSIIFIIRU
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eet the Class F rating. John C. Dolph
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egundi
INSTRUMENT

SERVO-AMPLIFIERS

TOROIDAL

INSTRUMENT SERVO COMPONENTSFROM STOCK
MAX.PART

1000 CPS OHMSL, MH
FEATURES

quality

varnish finish. Use

nted to show how the firm s laboratory 
id field work has proved, according to

Al Ou 
A150 
A200 
A300 
A50Q

is pro­
ís pre-

is, piani 
d sera

struments Div., 614 Frelinghuysen Ave. 
jwark 12, N.J.

Write for detailed information on thin com 
plete line of 1 nstrument Servo Components.

This new line of Instrument Servo­
Amplifiers, coupled to an already es­
tablished family of DIEHL Instru­
ment Servomotors, Tachometers and 
Gear Reducers, further expands the 
new DIEHL concept of furnishing 
high quality servo components in 
modular form.
These units have been designed so 
that a true servomotor-amplifier com­
bination featuring faster SERVO re­
sponse is at last available from a 
single source of supply.
DIEHL Instrument Servo-Amplifiers 
are supplied in ratings suitable for 
driving the popular 1, 5 and 10 watt 
motors and use printed circuitry for 
high reliability.

MOLDED, 
TYPE M

prefix E for encapsulated types ¿nd M for 
molded types.

Our Specialty —
Toroidal Winding, Mag Amps, Conver­
ter Toroids, Custom/Job Winding.

Write, Wire, Phone 
for prompt quotations

ANdrew 1-4502
6 RICHTER COURT

solution Material

Technical data on varnishes 
dec! in this bulletin. The data

election of Instruments 
Sera

oratories. The reprint includes discus- 
)ns on instrument accuracy and effects

an addition to the DIEHL family of

• A Trademark of DIEHL MANUFACTURING COMPANY t A Trademark of THE SINGER MANUFACTURING COMPANY
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A new condenser microphone series is 
discussed in this 24-page Technical Re­
view. Major advancements in measure­
ment microphone design are described 
and the exact measurement of the free 
field corrected is covered. B & K Instru­
ments, Inc., 3044 W. 106th St., Cleve­
land 11, Ohio.

Photosensitive Devices, CR Tubes

This 32-page illustrated catalog on the 
firm’s photosensitive devices and cathode 
ray tubes presents technical data, basing 
diagrams and brief text descriptions of 
more than 130 tube types. Photographs 
and representative types are shown 
throughout the publication. Covered for 
the first time in this catalog are image­
converter tubes; photoconductive cells, 
new varieties of storage tubes; new cath­
ode-ray tubes; new camera tubes; new 
single-unit phototubes; and new multi­
plier phototubes including ultra-violet 
and infrared-sensitive types. For form 
CRP D-105A .send 30? to Radio Corp, of 
America, Tube Div., Harrison, N.J.

er supply.
Reliable, premium 
vacuum tubes.

DIEHL MANUFACTURING COMPANY
Electrical Division of THE SINGER MANUFACTURING COMPANY

Finderne Plant, SOMERVILLE, N. J.
other available components

> AC SERVOMOTORS • AC SERVOMOTORS WITH AC TACHOMETERS • DC SERVO SETS 
AC SERVOMOTORS WITH DC TACHOMETERS • AC AND DC TACHOMETERS • RESOLVERS

Standard rack mounting.
Control adjustments for gain, 
phase, internal feedback, and 
external feedback.
Push-pull output stage 
matched to motor control 
phase.
A.C. or D.C. input.
With or without integral pow-

ÎYFE A

iclui Ir < ^P^ers or series resistors, shunts, cur­
' life and P°tential transformers; and the 

ring of data. Daystrom, Inc., Weston

AIK 1 HENRY
A2K 2 HENRY
A3K 3 HENRY
A5K 5 HENRY
Order as above for open

EAST NORTHPORT, L. I., N. Y. 
g-T .. • •
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lV it r i
h . andard tests, that two types of varnishes

screws

Te overloads; de and ac measurements; 
jatterie instruments and accessories such 
fh voltmeters, ammeters, wattmeters,

NJ. How to select and use electrical meas- 
ing instruments in experimental labor- 
ories is described in this illustrated lit- 
ature. The 8-page reprint, No. Z-32, 

imlbool :scr^es and explains the type, range, 
• nart' ra^ng instruments and accessories 
qni r in standards, power, and electronics

Magnetico, inc



NEW LITERATURE
High Tensile Fastenings 168

Digital Instruments 169

Microminiature Relay 170

COAXIAL CABLE
the way you want it

when you want it

Power Connectors 172mimmi n.... u

WRITE for prices and delivery.

PHONE: COIony 9-3381
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:tron

‘Meeting at surpassing 
MIL-C I? specifications

Presented as an aid to the selection of appro­
priate nut and bolt combinations for high tensile 
applications, this Design Manual No. 5825 is a 38- 
page booklet offering high tensile fastener design 
considerations; reproductions of all relevant NAS 
and MS bolt specifications; three tables cross ref­
erencing 160.000 psi, 180,000 psi and 220,000 psi 
bolts and other compatible elastic stop nuts; and 
a complete set of high tensile self-locking fastener 
standard drawings. Elastic Stop Nut Corp, of 
America, 2330 Vauxhall Rd., Union, N.J.

Now, new dependability is assured in- 
the-system, on-the-job, with this high- 
reliability AVION Servo Amplifier. It 
weighs less than 2 ounces!

Engineered to new high performance 
levels, the sub-miniature Model 412 fea­
tures unusual gain stability with temp­
erature, adjustable high gain and high in­
put impedance, and requires only 28-v 
d-c excitation.

SINGLE SHIELD
Semi-solid dielectric

SINGLE SHIELD
Solid dielectric

This four-page, illustrated bulletin No. 19-36 
describes a complete line of digital instruments. 
The line includes voltmeters, ratiometers, ohm­
meters, preamplifiers, input scanners, and a va­
riety of accessories for driving card punches, tape 
punches, and printers. Kin Tel Div., Cohu Elec­
tronics, Inc., Box 623, San Diego 12, Calif.

SINGLE SHIELD
Solid dielectric — Large diameter

DOUBLE SHIELDED
double Jacketed — Tri-axial

When it comes to coaxial cable — come to 
TIMES first. You name it — we make it — 

solid polyethylene and Teflon dielectric, 
expanded polyethylene dielectric, semi-solid 

polyethylene dielectric, semi-solid Teflon 
dielectric. TIMES manufactures over 175 

RG/U Type* Coaxial Cables meeting 
virtually all industrial and military needs. In 

addition, a customer-service stock is 
maintained of over 100 RG/U Type Coaxial 

Cables in most length-requirements, 
providing immediate delivery.

If you’re in a hurry, or you want 
the best at the right price — 

check with TIMES first. . .
This illustrated bulletin gives specifications, 

outline dimensions and general information on 
Series 14 power connectors with closed ring entry 
contacts. This series is available in 7, 9,10,15 and 
19 contacts. The closed entry design provides in­
creased reliability and assures a low millivolt drop 
under constant and uniform insertion pressure. 
Solder cup, turret top or taper pin terminations 
are available. Electronic Sales Div., Dejur-Amsco 
Corp., 45-01 Northern Blvd., Long Island Citv 
1, N.Y.

Bulletin 160-1 gives technical data on crystal 
case relay, Series 160. The tiny, 0.5 oz, relay was 
designed for airborne and portable equipment. It 
is hermetically sealed in compact gas-filled case 
with a hot tin dip finish and provides a minimum 
of 100,000 operations. Wheelock Signals, Inc., 
Long Branch, N.J.

(Wallingford, Conn.) for in-stock 
Information, or write for complete 
wire and cable catalog.
TWX 370 - Wallingford, Conn.

TIMES WIRE AND CABLE CO.,INC 
on affiliate of The International Silver Company 

WALLINGFORD, CONN.

Pulse Transformers, Delay Lines 171

Catalog TRO19,6-pages, provides data on pulse 
transformers and delay lines. Listed in the catalog 
are physical sizes on standard styles, ratios and 
widths available from stock. Also given are various 
transformer case styles available, blocking oscil­
lator test circuits, exciting current tests and other 
data. The Gudeman Co., 340 West Huron St., 
Chicago 10, Ill.

Gain: 2500 ± 5% with 10-volt 
signal output

Gain Stability: ± 10% of ronm-temperati 
value over the range from—55* to 
-HOO" C

Input Impedance: 20.000 ohms min
@ 400 cps

Output: 2 8 watts
Bandwidth: 100 cps minimum
Ambient Temperature Range:—55’ to 

+100rC
Primary Power: 28 volts d-c, 4-10% or-!

Avion System-Stmdan 
transistor 

servo amplifier \

■ 1 Model 412
Shown actual size (approx. 1 cu inch)

»ANSiSTORizt O 
fOvO-AMPLUUE«

4ODKL 412-01

AVION DIVISION
JI Park Plm< . 
Paramus, N. «/

AVION
FOREMOST IN AVIONICS



Selenium Rectifiers 175

METAL FILM RESISTORS

412 Connectors 176

withHRR Model 530 Preamplifier

Power Supplies 177

PREAMPLIFIER PERFORMANCE DATA

178

Ceramics 179
very.
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BROADBAND 
PREAMPLIFIERS

red in- 
5 high- 
her. It

imperati
-55* to

rmance 
12 fea­
i temp- 
high in­
ly 28-v

A COMPLETE LINE OF LOW NOISE BROAD­
BAND PREAMPLIFIERS COVERING THE 
FREQUENCY RANGE OF 1 TO 600 Mc

Techniques in automatic systems such as sort­
ing, inspection, counting, positioning and weigh­
ing are described in this four-page brochure. Pic­
torial material and an explanation of automation 
services are included. Atronic Products Inc., In­
dustrial Equipment Div., Bala-Cynwyd, Pa.

power supply in relay rack mounting 
enclosure.

In eight pages this catalog contains basic char­
acteristics of selenium rectifiers with temperature 
derating table as well as an overload and allow­
able currents-under-various-forced-cooling curves. 
One page is devoted exclusively to general design 
information on rectifier circuits. The catalog also 
contains a code designation chart, a dc voltage 
chart and bracket dimensions in chart form. Shown 
for the first time is a practical method for comput­
ing the overall length of a selenium rectifier stack. 
Rectico, Inc., 963 Frelinghuysen Ave., Newark 12,

174 ON READER-SERVICE CARD
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SytadisH ia manufacturing quulity lasHton Precisioa 
Win Wound — High Voltag« — High Magohm — High 
Freguoncy. Our test eguipmeot end standards for 
checking end calibrating ere matched enly by loading 
loborotorios. Write for more information.

Bulletin No. 721 describes and illustrates an in­
tegrated series of regulated transistorized power 
supplies. Specifications are given for over 40 dif­
ferent models. Two categories are covered: wide 
range models and narrow range models. Wide 
range models have a continuously variable main 
voltage control and a vernier control for adjusting 
the output to any value from 0 v to some higher 
limit. Narrow range models cover a range of sev­
eral volts each side of a popular nominal value. 
Ten different voltage ranges are available. Elec­
tronic Measurements Co. of Red Bank, Eaton­
town, N.J.

DISTANCE PRODUCTS

HRB-SINGER, INC.
SCIENCE PARK, STATE COLLEGE, PA

NtWI This precision law nolsa mrtai 
film mister meats and exceeds re* 

qsirements with temperature eoeM­
dent of plas er mines 50 ppm/°C 
independent ot mistanco valae. 
Standard tolerance plas or minis 
1 per cent. Type WHM-1.125" 
long, x .406" diam — Is 
equivalent to MH Style RN

I 75, maximum voltage rating
I 500V. Type WFH-.781*
I long x .250* diam. —
1 rqalvalcnt to MIL Stylo I
1 RN 70, asaximam volt- I
■ age rating 350V. 1
B Enclosed in specially I I
fl designed tnrmetically I fl
■ waled plastic casing ’ fl
M (patent pending? to 4 B

protect precisian 4 fl 
resistor o I o m s ■ t. ’ M

HIGH MEGOHM RESISTORS 
Type H. For electrometer circuits, 
radiation equipment and at high re­

i sistance standards. Resistance avail­
able to 100 million megohms.

I Voltage rating to 15,000 volts.
I Low temperature and voltage co- j 
I efficient. Seven sizes, from %" j 
I to 3" long, of which 2 meet re- 1 
I quirements of MIL-R-14293A 1 
B Standard resistance tolerance A 
I 10%. Tolerance of 5% and fl 
I '% available. Also matched fl 
I pairs with 2% tolerance, fl

A complete selection of power supplies and packag* 
ing configurations is available for airborne, an­
tenna-mounted, bench, and relay rack mounting, 
Write for complete specifications to:

This four-page folder has been prepared to as­
sist buyers and engineers in the selection of 
Amphenol connectors. Photographs and condensed 
description are designed to facilitate ease of secur­
ing the correct type. Schweber Electronics, 60 
Herricks Rd., Mineola, L.I., N.Y.

Chart No. 591 provides in tabular form the 
properties of several types of ceramics. Among the 
properties listed are: volume resistivity; dielectric 
constant; power factor; loss factor; and thermal 
conductivity’. Ceramics listed include: steatite, 
forsterite, zircon; titania, cordierite; and ma­
chinable ceramics. Graphs are included. American 
Lava Corp., Manufacturers Rd., Chattanooga 5, 
Tenn.

FREQUENCY N0ISE MODEL GAIN MODEL GAIN MODEL GAIN

BAND Me FIGURE nq> db NOe db NO> db

db ,

50-100 2-4 510 30 —• — — ——

50-150 3-5 515 22 515NK 44 515NS 66

50-300 5-7 530 15 530NK 30 530NS 45

125-250 5-7 1225 22 1225NK 44 1225NS 66

140-280 5-7 1428 22 1428NK 44 1428NS 66

150-300 5-7 1530 22 1530NK 44 1530NS 66

250-500 6-8 2550 14 2550NK 28 2550NS 42

300-600 7-9 3060 11 3060NK 22 3060NS 33

SINGLE 
SECTION 

SERIES

DOUBLE 
SECTION 

SERIES

TRIFLE 
SECTION 

SERIES



PRODUCTION PRODUCTS

Wire Marking Machine
Handles Teflon

VARIABLE TRANSFORMERS

500BUT21U100BU

T51U 3000BU3 OOBU

SPECIAL RESISTOR
FOR YOUR DESIGN

k Our Most Important Produci

GENERAL
CIRCLE 184 ON READER-SERVICE CARD

CIRCLE 181 ON READER-SERVICE CARD

100

TO CONTROL AC VOLTAGE, HEAT, SPEED 
POWER AND LIGHT

.Mr operated model KW-7 wire marking ma­
chine is designed to mark thinner insulations and 
Teflon along with other types.

Kingsley Stamping Machine Co., Dept. ED, 850 
Cahuenga Blvd., Hollywood 38, Calif.
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Induction Heating Generator
For growing semiconductor material

Machine No. 3117 seals up to 1500 glass diodes 
an hour. It performs the following fully auto­
matic sequence: loading both cat whisker wire 
and diode body; assembling the cat w’hisker with 
its beaded lead wire; assembling the body of the 
diode which contains the crystal and its lead 
wire; providing contact between the cat whisker 
wire and. the diode body with precise tension and 
spacing; making the final seal; and unloading the 
finished diode. The machine handles all types of 
glass diodes.

Kahle Engineering Co., Dept. ED, Union City,

Glass Diode Sealing Machine
Processes up to 1500 units an hour

Available at any output frequency from 200 kc 
to 3 mc, the model L4E-C-2 induction heating 
generator is adaptable to refining and growing 
semiconductor material and to inert atmosphere 
brazing of precision nuclear and electronic com­
ponents. The unit has a power input of 230 or 
460 v, single phase, 8 kva at full load output. Its 
stepless electronic power output control is con­
tinuously variable from 0.5 to 4 kw.

Reeve Electronics, Inc., Dept. ED, 609 W. Lake 
St., Chicago 6, Ill.
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Stab-on terminals and a square hole! <
positive-lock mounting . . . typical recis 
the special resistors available from Ge arm 
eral Electric. No matter what ye ectr 
needs, G-E resistors can be designed 
your exact requirements For your i 'AN 
sistor catalog, follow reader service i L 
structions below. General Electric C 1 
Roanoke. Virginia.

STANDARD ELECTRICAL PRODUCTS COMPANY
ABLE TRANSFORMER DIVISION

2240 EAST THIRD STREET, DAYTON, OHIO

VITREOUS-ENAME

FOR BACK-OF-PANEL APPLICATIONS

Write for 22 page catalog on complete Adjust A Volt line 
including standard bench and parrel mounted manual or 
motor driven units. 50/60 or 400 cycle; high temperature; 
double commutator; military and special designs Single 
or three phase —ratings up tc 130 KVA
Stocks by leading jobbers.

Compact, easy to mount Adjust A Volts give smooth 
continuous control with no waveform distortion.

Specifications 100BU 3O0BU T21U T51U 500BU 3000BU

Input Voltage 120V 115V 115V 115V 115V 115V
Load Rating (KVA) .165 0.4 0.36 0.90 1.0 4.0
Output Voltage ’ 0-132V 0-135V 0 135V 0-135V 0-135V 0-135y
Max. Current (Amp) 1.25 3.0 3.1 7.8 7.5 30
Rated Current (Amp.) 1 25 3.0 2.4 6.0 7.5 30



Dial ranges 19,spring reset toControl Rod

Labyrinth

Seal Feed'

Seal Drain

SwitchLimit

ANT MORE IDEAS? Warner will show

SIGNAL CORPORATION
®ro<fod
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¡DEA 
MEN

Gear Motor 
Drive Shaft

400 and 1.000 counts, 
Ask for bulletin 720.

e metric 
potion 
control 
FACTS

ELECTRIC BRAKES 
AND CLUTCHES

• your 
service

•e hole i 
ypical 
from G< 
hat yc

:e CARD
4, 19

adjustable count 
automatic reset 

10 ampere switches

Wire Straightening Machine
Aligns and cuts transistor leads

Ju fa< ual case histones demonstrating how 
ectri< brakes and clutches can be used to 
>be y ur problems.

model HZ4
MICROFLEX RESET COUNTER

Ilse to control an operation for a 
preset number of counts. Has

Electric clutch performs 
lual function in control rod drive 

for nuclear reactor
Ingenuity is illustrated in the way Warner 
kf-400 s are applied in this control rod drive 
L the Alco-built packaged power reactor at 
Fort Belvoir, Va. They provide both free- 
Lheeling emergency release and automatic 
Positioning of rods that operateas a "throttle 
to control rare of reactivity.

During normal operation, clutches are con­
t ntly engaged—lowering and raising rods 
If neutron-absorbing material to carefully 
alibrated positions within the reactor. Motor

model HM
MULTIFLEX IMultiple Circuitl TIMER

Use for sequence control of 1 to 7 
circuits. With shaft drive for me­
chanical connection to an external 
drive mechanism.
Ask for bulletin 130.
Write us regarding your count problem. 
Services of Sales Engineers in 25 district 
offices are available without obligation.
Address Dept. ED 659.

model MT
STEP SWITCH

Use for sequence control from 
pulses—19 contacts — 60 cvcle 
coil-break out cam lugs
Ask for bulletin 780.

model HZ6
MICROFLEX REVOLUTION COUNTER
Use to control an operation as a 
function of mechanical movement— 
drive shaft can be mechanically 
connected to machine, spindle, con­
veyor, etc.
Ask for bulletin 730

Crystal Orientation Device

Rapid and accurate

*orr. r Electric Brake & Clutch Co.
Beloit, Wisconsin

CRC. 186 ON READER-SERVICE CARD
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The model AL3NS Radialead Straightener 
automatically straightens, cuts, and preforms 
transistor leads. It can align them to the proper 
center distance so that the components will always 
exactly match the holes in a printed circuit board. 
A simple change of head adapts the unit for 
different job functions.

Design Tool Corp., Electro-Machinery Div., 
Dept. ED, 772 Bergen St., Brooklyn 38, N.Y.
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model HZ200
ADD-SUBTRACT COUNTER

Add-Subtract counter — operates 
from ADD pulses which trip switch 
at maximum limit — and SUB­
TRACT pulses which trip switch at 
“0” limit.
Ask for bulletin 740.

Wave Soldering Equipment
For printed circuits

Designed for printed circuit soldering, the 
Adawave attachment can be installed in existing 
solder pots. It provides a continuously recirculat­
ing wave of solder which gives linear contact 
soldering with minimum distortion and delamina­
tion. It also eliminates icicles and cold joints and 
reduces rejects and rework.

Wellesley Engineers, Dept. ED, Wellesley, Mass.
CIRCLE 188 ON READER-SERVICE CARD

This measuring instrument assures accurate 
orientation of silicon and germanium crystals for 
transistors, diodes, and other semiconductor de­
vices. Easy to operate, it permits the cutting, 
preparation, etching, and evaluation of a crystal in 
15 min.

Sylvania Electric Products Inc., Chemical and 
Metallurgical Div., Dept. ED, Towanda, Pa.
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Overrunning
Clutch. Warner
k \ Electric Clutch

Barque is transmitted by the rotor which is 
Bushed and running free on a thru shaft, to 
Be armature, mounted to the outer member 
Bf an overrunning cam-type clutch. Rods 
Be positioned by the electric clutch acting 
Brough rhe overrunning clutch
B In 'scramming.” the electric clutch flux 
Bircuit is de-energized, instantly breaking the 
Bonnection between drive motor and control 
Bod shaft. This lets the rods drop into the 
Bactor At the same time, the drive motor 
Bans rotation in a downward direction. And, 
Bny obstruction of the rod causes engage­
Bent of the overrunning clutch, which then 
Bansmirs full motor torque to the control 
B)d drive shaft.
■ Reliability tests put the Warner clutch 
Brough 60,000 scram cycles. In another 

'St, rods were left in one position for periods 
t up to two months and then 'scrammed 
) see if temperature, humidity, or pressure 
ffected reliability. (It didn t.)

Warner stationary-field clutches 
you need dependable, split- ¿O 
cond operation and precise
)ntrol for positioning, over- EkuA
>ad pn >tection, no-load start- v^^^B
& smooth acceleration, or *^B^
ecise synchronization of low-torque drives, 
arner fractional horsepower or miniature 
metric clutches may be the answer

Count Control
featuring



Be sure the

you buy
has the
Qualities
you need

THE GARLOCK PACKING COMPANY, Palmyra, N. Y.

G asket

102

★DuPont Trademark 
for TFE Fluorocarbon Resin

PRODUCTION PRODUCTS
Name Plate Equipment

For production quantities
Designed for mass production of Fotofoil etched 

anodized panels, dials, and name plates, this 
equipment includes an automatic Fotofoil vac­
uum printer, a complete processing center, and 
specialized fabrication equipment for shearing, 
rounding comers, punching holes, blanking parts, 
and applying adhesive to the Fotofoil.

Miller Dial & Name Plate Co., Dept. ED, 4400 
N. Temple City Blvd., El Monte, Calif.
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Portable Power Supply
For resistance welding

TEFLON* 
I

Processing can radically change 
Teflon properties
Take flex life as an example. The Teflon sheet illustrated was 
quenched to 50% crystallinity, resulting in an excellent flex life of 
60,000 cycles. However, through lack of process control, it might 
have been cooled more slowly, giving a 56% crystallinity and a 
flex life of 40,000 cycles ... A LOSS OF 20,000 CYCLES OF 
FLEX LIFE!
You can be sure of proper processing by specifying Teflon stocks 
made by Garlock’s Plastics Division, the United States Gasket 
Company. U.S.G.’s years of experience with fluorocarbon resins 
guarantees you the right properties every time. This, plus assurance 
of fast delivery anywhere, makes Garlock your prime source of 
Teflon sheet, rod, tape, tubing, bars, cylinders. Find out more by 
calling one of Garlock Packing Company’s 26 sales offices and 
warehouses throughout the U.S. and Canada.

U nited
Stales

A medium range capacitance-discharge power 
supply, the model 1034 delivers up to 160 w-sec of 
energy in less than 0.002 sec. It is designed to per­
mit distortion-free welding for mechanical filters, 
component packaging, semiconductor construc­
tion, relays, and honeycomb and brazing foil as­
semblies. The unit is portable and operates from 
any 115 v line.

Weldmatic, Div. of Unitek Corp., Dept. ED, 
380 N. Halstead Ave., Pasadena, Calif.
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Punching Press
Has interchangeable punches and dies

The model 1012 Unipunch precision press can 
be provided with 37 round punches and 74 dies 
which are rapidly interchangeable. In addition to 
punching round and shaped holes and notching 
comers and edges, the unit may be used for 
punching extruded and countersunk holes, small 
louvers, and lanced holes. Small die sets may be 
installed for making stampings, and threaded nut 
inserts may be pressed into sheets or parts.

Punch Products Corp., Dept. ED, 3800 High­
land Ave., Niagara Falls, N.Y.
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Straits
Tin 

Report
MALAYA»

New developments in 
the production, mar­
keting and uses of tin

BURKA»

Tinned 
up to 22 
steel, and 
tion. The

sheet steel, available 
gage, has the strength of 
good formability in addi- 
coating also serves as an

excellent paint base and doesn t re 
quire a primer coat. For these reason? 
it is widely used in the automotive 
industry for air cleaners, oil filters, 
covers, vents and hot-air ducts.

Modern pewter is nontarnishin 
and nontoxic, contains no lead, an 
does not darken or lose its surfac 
finish. It contains 93% tin, 6% anti 
mony, and 1% copper. Surface fin 
ish ranges from a bright, high polis
to a subdued satin texture. It can b 
cleaned with soap and water. Frequen 
polishing is not necessary.

De-icing problem ? Perha 
this is the answer. Years ago a trans 
parent electroconductive coating, co 
taining tin, was developed for aircraf 
The thin tin-oxide film is applied t 
glass. A 1gw current passing throug 
the coating generates sufficient heat 
de-ice the glass, now standard equi 
ment on most commercial and mil 
tary planes.

Phosphor bronze, a tm-co 
per alloy containing up to 10% tini 
used in over 30 different aircraft a 
plications. Typical uses are for bus 
ings, bearings, springs, valves,contac 
thermostats and switches.

Write today for m 
data on these items 
for a free subscription 
TIN NEWS-a mont 
bulletin on tin sup 
prices and new uses.

Tin BureaThe Malayan
Oept. 12F, 1028 Connecticut Ave^ Washington 6, D.C.
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We are justly proud of our 
reputation for solving tough 
problems, of our application 
procedures for electro depo­
sition of gold and gold alloys, 
and the development of our 
superior soluble precious met­
als, among which are:

urea' 
ton 6, ' C. 
:e card 
4, 19!

Induction Soldering Machine
Seals frequency control crystals

Rotary Marking Machine
Handles 1500 units an hour

Pull information on these superior sol­
uble metals is available upon request 
.. . also the complete resources of our 
laboratories, and the most experienced 
Precious Metal Plating metallurgists in 
th( world are at your service, without 
ob ation. Phone, TWX, wire or write.

IROSENE 999* 
4 Kt Acid
Iright Gold

The First NEW development in gold 
electroplating in over 100 years. It 
produces electroplates both hard 
and ductile using ONLY ONE addi­
tion agent operating at room tem­
perature under POSITIVE and simple

SEQUENTIAL SAMPLING SWITCH 
MAKES MORE THAN 3,600 CLOSURES/SECOND

IMODIUM 
ULPHATE T.P.

A superior rhodium concentrate of 
high purity offering low stress 
deposits and tight grain structure.

NDUSTRIAL 
14 Kt GOLD

(aqueous) the world's purest soluble 
gold, specified and used by many 
leaders in the Missile, Atomic and 
Electronic fields.

ELECTRIC REGULATOR CORPORATION
Norwalk, Connecticut

Manufacturers of REGOHM* Regulators, MAGOHM* Magnetic Amplifiers, and GUVOHM* Diesel Generator Governors 
CIRCLE 199 ON READER-SERVICE CARD

Air operated from a standard plant air line of 
75 psi or more, the model 9A-14 rotary marking 
machine has a 14 in. stroke and handles 1500 or 
more parts an hour. It will mark the full circum­
ference of a 4 in. diameter part or 2/3 of the 
periphery of a 6 in. diameter part. It will also do 
serial numbering and fixed marking in alternate 
rotations. The machine can be adapted for mark­
ing flat parts with the substitution of a roll die 
for the flat die. Dimensions are 51 x 18 x 14 in.

Acromark Co., Dept. ED, 411 Morrell St, 
Elizabeth, N.J.
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Chicago Office 
" 7001 Norm Clark Street
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ICT QNIC DESIGN - June

No commutator to cause noise and wear! Contacts are closed by a 
rotating jet of air! New self-cleaning ROTO-JET represents the most 
outstanding development in long life, high speed switching in many years.

At low power levels, signals of 1, 2, and 3 millivolts can be directly 
transmitted free of measurable noise. Flexible, versatile, module contact 
design enable ROTO-JET to be built with any number of contacts required 
for a specific application.

Here is the long awaited innovation in high speed sampling and 
switching where a large number of voltage-generating elements must 
be connected successively to a single load. ROTO-JET is the perfect 
solution for directly commutating signals from thermocouples; strain 
gages; light-sensitive devices; and similar low level, high impedance 
elements employed in computers, telemetering systems, and complex 
process control. For full details, write for new Bulletin No. 8.030.

Just compare!
ANY SAMPLING SPEED—Sampling or switching speeds up to 40 revolutions per 

second.
SPLIT-SECOND CONTACT—Closing time less than 60 microseconds; opening time 

less than 80 microseconds.
2-POLE SWITCHING—Easily supplied to any phase angle.
POSITION INSENSITIVE —Mounts in any position; no effect on precision operation 

or performance.
NO MAINTENANCE—Wiperless contact design. Routine cleaning of contacts accom­

plished while switch is operating simply by increasing air pressure for several 
seconds.

I.G. BRIGHT 
¡3+ Kt GOLD

The only bright gold operating with 
less than 1/10 ounce free cyanide 
per gallon at room temperature, 
offering variable hardness to fit 
your specifications ... at a non­
premium price.

This induction soldering machine is designed 
for hermetic sealing of frequency control crystals 
and similar electronic components. It has a two- 
station slide fixture so that while one station is 
being heated for soldering, the other can be un­

I loaded and reloaded. Soldering time is 5 to 15 sec 
depending on the size and shape of the can. The 
unit is 21 x 30 x 21 in. and weighs about 200 lb. 
Power requirements are 120 or 240 v, single phase, 
60 cps.

Reeve Electronics, Inc., Dept. ED, 609 W. Lake 
St, Chicago 6, Ill.

CIRCLE 198 ON READER-SERVICE CARD

24, 1959_______________________________________

JAckson 1-4200

me
39 Snow Street 
Providence, R. I.



ONLY ACOUSTICA 
ULTRASONIC CLEANERS 

HAVE MULTIPOWER!

MAJOR BREAKTHROUGH 
IN ULTRASONIC TECHNOLOGY!

In determining which ultrasonic cleaner to buy, 
remember that all ultrasonic cleaners are not 

WMI alike there is variation in uniformity of cavitation.
4 There is variation in the transducer — and the

transducer is the heart of an ultrasonic cleaner. 
The Multipower transducer developed by 

Acoustica research, multiplies the power and efficiency of ultrasonic 
action. Cleaning is faster, labor costs are lower.

Acoustica ultrasonic cleaners are engineered and produced to the finest 
standards, unequaled in quality and value. Off-the-shelf in capacities 
from 1 to 75 gal. or custom built to 5000 gal. Expert Acoustica engineers 
can help you with your cleaning problems ।
Send for further information. NEW YORK 

LOS ANGELES

acoustica
LEADER IN ULTRASONIC RESEARCH AND DEVELOPMENT

©1959 By Acoustica Associates, Inc.

Acoustica Associates, Inc.
Dept. ED, Fairchild Court, Plainview, N. Y.
Send information describing advantages of Acoustica ultrasonic cleaners-.

Name _______

Company

Address

City__________________________________ Zone State
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PRODUCTION PRODUCTS

Vacuum Resistance Furnace

Operates at temperatures to 2400 C

The model 2915 vacuum resistance furnace 
handles production as well as laboratory work 
and can operate at temperatures to 2400 C. It can 
be used for heat treating, brazing, sintering, and 
testing both reactive metals and ceramics. It is 
completely self-contained with furnace chamber, 
pumping system, power supply, and controls in 
one cabinet and can be operated at absolute pres­
sures of 10-5 mm of mercury or under inert at­
mospheres. Vacuum is achieved by a 30 cfm 
rotary gas ballast pump for roughing operation 
and a 6 in. high vacuum oil diffusion pump for 
evacuation in the high vacuum ranges.

NRC Equipment Corp., Dept. ED, 160 Charle- 
mont St., Newton 61, Mass.
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Polyurethane Foaming Machines

Deliver 0.5 to 250 lb per min

Mobile, low cost, precision foaming machines, 
Stafoamers automatically meter and mix rigid, 
semirigid, and flexible Stafoam polyurethane. 
This material can be used for thermal, sound, and 
electrical insulation; for vibration damping; and 
for electronic component potting. Series P, C, R, 
SM, and B Stafoamer models have ratio limits 
between 11.07 to 1 and 2 to 1; viscosity maximum 
ranges of 20 kc; and compressed air require­
ments of 80 to 100 psig. All are 70 x 38 x 32 in. 
Resin and catalyst flow are varied by gear 
changes except in SM models, which use vari­
able drive for catalyst flow. Power requirements 
are 220 v ac, 60 cps, three phase in models P40B 
and P80B, single phase in all others. Foam de­
livery varies from 0.5 to 250 lb per min, depend­
ing upon the model.

American Latex Products Corp., Dept. ED, 
3341 W. El Segundo Blvd., Hawthorne, Calif.
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PRECISIO
ENGINEERED t 

Sub-Miniature 
Pilot Lights 

...facilitate the solution of 
miniaturization problems.

no-107-1930-951

NO.101-4630-951
o nialco units with 

Example.- Herecl

0 n your next miniaturization project 
consult DIALCO for the Pilot Lights 
You will quickly find the proper unit 
for use with either tiny Incandescent 
bulbs (T-13/a); or with sub-miniaturt 
Neon bulbs (NE-2D).
TWO-TERMINAL units are fully insulated! 
SINGLE-TERMINAL units are for use or 
grounded circuits. Also DIMMING or NON 
DIMMING sub-miniatures for even] 
requirement. Meet 
all applicable Mili­
tary Specifications.
Samples for design 
purposes on request 
at once — no charge.

(actual size)

No. 134-3830-375-9 No. 101-3830 9
Foremost Manufacturer of Pilot Lights

DIRLIGHT
_______ CORPORA T . O N_______

46 STEWART AVE., BROOKLYN 37, N. 
HYacinth 7-7600

! Dialight Corp., 46 Stewart Ave., Brooklyn 37, N.
I O Send brochures on Sub-Min. Pilot Lights
* □ Brochures on other Dialco Pilot Lights

. Name .............................................................................-

J Position .........................................................................4

! Company ............................................................ I

[ Address ........................................................................... J
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»t Lights 
Lights

Actual Size

15"
32

Type FC

Type FCD

Type SMFO 
Type FIS

High Frequency 
Filters

Allen-Bradley cascaded ceramic feed-thru filters provide 
effective filtering up to and beyond 5,000 MCS

Here’s an entirely new concept in ultra-high frequency filtering— 
Allen-Bradley’s new ceramic feed-thru filters. Their high insertion 
loss—up to 60 db—effectively prevents feedback and radiation 
from low power circuits operating in the frequency range from 50 
mcs to 5000 mcs.

Astounding in performance, these new A-B filters are actually 
superior to the theoretical ideal capacitor over a wide frequency 
range. Note, in the graph at right, their effective filtering increases 
with frequency—and they have none of the undesirable resonance 
characteristics of standard tubular capacitors. In addition, A-B 
filter elements provide far greater effective capacitance values than 
practical with conventional capacitor designs. Filters are available 
in voltage ratings up to 500 v DC at 125°C. Send for Technical 
Bulletin 5410.

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont.

ALLEN-BRADLEY
Quality

ELECTRONIC 
COMPONENTS
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Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. • In Canada: Allen-Bradley Canada Ltd., Galt, Ont.

Fast actii 
binations 
stack, 12 
tact ratin 
Operate s 
250 mw. i

Type L with
1 25 v Line Switch

Contact < 
»‘ions to 8 
stack; 16 

‘Contact ra 
lamps. Op 
Isitivity (S 
mw. min.

Type L 
Encapsulated

Type L with 
Lock Type 
Bushing

Type K with 
Plain Bushing

Rated 2 Watts, 100 C, 
1 Watt, 125 C

AMBIENT TEMPERATURE °C. 
Load Capabilities of Type L below the 
Critical Resistance Value. Type L Far Ex­
ceeds the Requirements of MIL-R-94B.

'High Temperature 
Type L Potentiometer

New Type L 
Potentiometer 
Actual Size

SPOT and 
2 amps, al 
non-inducti 
max.; rele 

’choice of n 
shock rest: 
specificatior

Contact comb 
tions to 12 a 
per stack; 24 

I refay. Contact 
to 15 an

Operate sensiti 
i(SPDT) 100 r 
min TIMEDEU 
operate to 65 i 
release to 150 i

33500
CIRCLE 20;

r Contact 
I combina-
I tions to 12 
■ arms per .
I stack; 24 j 
|per relay. 
(Contact 
ratings to 
115 amps. 
Operate 
sensitive 
ty(SPDT W 
contacts) 
t,°™w min Rime delay 

[Operate to . 11 
pec; release

Above relays 
•ng from biru 
switching to 
pou ted; wet I 
Oust tight or 
applr able mi 
oeea or send

1 his new Allen-Bradley po­
tentiometer—the Type L —is especially 
designed to solve problems associated 
with high ambient temperatures — 
and space conservation. Although ex­
tremely compact—0.5 inch in diameter 
—the Type L control has a conserva­
tive rating of 0.5 watt when operating 
in an ambient temperature of 100°C. 
And, it provides reliable performance 
when operated at a temperature of 
150°C — under "no load” conditions. 
(See graph at right.)

The new Type L control 
features the same solid, hot molded re­
sistance element that has proved un­
equaled for long life, smooth operation, 
and low "noise” characteristic in Allen- 
Bradley’s popular Type J, Type K, and 
Type G potentiometers. When tempera­
ture and space problems in your de­
signs plague you, this new A-B "high 
temperature” potentiometer is a reli­
able answer. Please send for complete 
information, today.



what size
relive
RELAYS

rio you need
Micro-miniature 44

Subminiature 33

SPDT and DPDT contacts rated 
2 amps it 28 VDC and 115 VAC, 
non inductive. Operate time, 5 ms. 
max.; release 3 ms. max.—wide 
choice of mountings; vibration and 
shock resistance to meet military 
specifications.

Ultrasonic Cleaners

Multipurpose

Fast acting-contact com- 
binations to 6 arms per 
stack, 12 per relay. Con­
tact ratings to 5 amps. 
Operate sensitivity (SPDT) 
250 mw. min.

Miniature 11
Contact combina­
tions to 8 arms per 
stack; 16 per relay. 
Contact ratings to 5 
amps Operate sen­
sitivity (SPDT) 150 
mw. min.

Small 22
Contact combina­

tions to 12 arms 
per stack; 24 per 
relay. Contact rat­
ings Id 15 amps.
Operate sensitivity 
(SPDT) 100 mw. 
min TIME DELAY: 
operate to 65 ms; 
release to 150 ms.

Medium 66

Consisting of a generator and a matching trans­
ducerized tank, Circosonic ultrasonic cleaners may 
be used for cleaning gears, bearings, and instru­
ments; removing excess solder flux, fingerprints, 
line waxes, and grease from parts; and many other 
purposes. Outputs range from 60 to 1000 w and 
tank capacities are 1 to 20 gal. Tuning is con­
tinuous over a wide range, and the generators 
are equipped with a selector switch so that two 
transducerized tanks may be operated from the 
same generator.

Circo Ultrasonic Corp., Dept. ED, 50 Terminal 
Ave., Clark, N.J.
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Multipurpose 
Furnace

Grows crystals

WE DON’T 
WANT TO 
CANCEL YOUR
SUBSCRIPTION, 
BUT...

When you notify us of a change in job or in 
any part of your address, we are forced to 
cancel your subscription unless you:

• Restate in writing your qualifications to re­
ceive ELECTRONIC DESIGN, either by 
letter, on the Reader Service Card, or on an 
ordinary change of address card.

• Include your old as well as new address
(even if you are only correcting an address).

Contact —JL
combina- ~
tionsto 12 
arms per 
'stack; 24 
per relay. 
Contact 
ratings to 
15 amps. 
Operate 

I sensitivi- 
| ty (SPDT 
I contacts) 
160 mw min;

TIME DELAY: —CT 
operate to . 15 
sec; release to .25*sec.

Above relays available with contacts rang­
ing from bifurcated gold alloy for low level 
switching to heavy duty power; plug-in 
rpou ted; with snap action contacts; open, 
oust tight or hermetically sealed; to meet 
appf able military specs. Tell us what you 
need or send for catalog

Although we regret this inconvenience, the 
regulation is necessary because of the strict cir­
culation requirements governing the audit of 
our subscribers by the Business Publications 
Audit of Circulation Inc.

MAGNECRAFT
Electric Company

33500 W. Grand, Chicago 51, III.
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The model MF-90 furnace provides complete 
heat treating and experimental facilities in one ap­
paratus. It may be used in a horizontal or vertical 
position at temperatures to 1100 C and is pro­
vided with an anticipating controller, a Variac, 
and an ammeter. A clock motor is mounted for 
growing single crystals by the Bridgman tech­
nique. The furnace cores may be replaced in two 
minutes with the furnace at operating tempera­
ture.

Materials Research Corp., Dept. ED, 47 Buena 
Vista Ave., Yonkers, N.Y.
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Remember ... to insure the transfer of your 
subscription to a new location, you must re­
state your qualifications.

ELECTRONIC DESIGN
a HAYDEN publication

830 Third Ave., New York 22, N.Y.
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NEW PRODUCTS Covering all new products that might gener­
ally be specified by an electronics engineer 
engaged in the design of original equipment.

Multiturn Pots Have Film Elements
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Tiny Amplifier Has Military Uses

Having virtually infinite resolution because their resistive element is of the 
film ty pe, the model 783 and 7810 potentiometers are three and ten turn 
units, respectively. Case diameter is 7/8 in, and linearity is 0.025% at any 
resistance value. Life expectancy is in excess of 10 million shaft revolutions 
at speeds over 200 rpm.

Computer Instruments Corp., Dept. ED, 90 Madison Ave.. Hempstead, 
L.L, N.Y.

Measuring 0.531 in. in diameter and 0.228 in. in height, 
including the hermetically sealed case, the TA-12 four- 
stage amplifier has 12 resistors, 5 capacitors and 4 tran­
sistors. It weighs 1/16 oz, and has both industrial and 
military applications. Gain of the unit is from 73 to 78 db 
at 1 kc with a 1000 ohm load. Having a nominal input 
impedance of 2000 ohms, its signal to noise ratio is 42 db 
below 1 v. At 300 cps the frequency response is down 
6±3 db; it is down 4±2 db at 3000 cps.

Centralab, Division of Globe-Union, Inc., Dept. ED, 
900 East Keefe Ave., Milwaukee 1, Wis.
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Drum Head Handles 64 Channels

Track width of the model HD 14-64x metal drum head, designed to kindle 64 channels, is 
0.024 ±0.0005 in. Track spacing from center to center is 0.0625 in. and gap length is 0.0005 
in. The maximum deviation from head to base to back of any stack is ±0.001 in., and gap 
scatter is ±50 pint Specifications of this unit may be modified to suit particular requirements.

J. B. Rea Co., Inc., Dept. ED, 2202 Broadway, Santa Monica, Calif.
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NEW KILO-LINE RECORDING STORAGE TUBES SPECIALLY DESIGNED FOR SCAN CONVERSION
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video and conversion from PPI to TV scan

C CLE 212 ON READER-SERVICE CARD

4,000 Vdc (Max.)

within 12 min.
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(Nom.)

Servo P offer

Output Capacitance
700 Lines

30°

RaytheonMicrowave and Power Tube Division

modulation — and better control over beam
A

Creative Microwave Technology /WVWWV
Published by Microwave and Power Tube Division, Raytheon Manufacturing Company, Waltham 54, Mass., Vol. 1, No. 4

To meet the need for low-noise, high-reso-
lution devices for frequency and scan
conversion, Raytheon scientists and en-
gineers have developed two new storage
tubes: the single-gun QK-685 and the dual­
gun QK-703. These tubes are now available
in production quantities

Both types incorporate a specially de-
signed tetrode electron gun for higher
resolutions — 1,000 TV lines at 50%

cut-off than conventional triode guns
new multiple collimating lens improves

Works Automatically

Servo svstems are checked out auto­
matically with this servo plotter. It
reproduces test results in graphic
form on linear plot paper and pro-
vides, among others, Bode, Nichols
and Nyquist plots. The unit pro-
duces a selection of 40-point curves

Republic Aviation Corp., Dept.
LD, Farmington, L.I., N.Y.

Resistors Are Quickly Changed

Designed for quick intercbange-
ability on computer boards, or
wb< rever required, the series EP
en< insulated wirewound resistors
have binding post terminals. The
hie are available with either silver
or )ld plating. Maximum resistance
of t >e units is up to 25 meg; wattage
fat g is from 0.5 to 2.5 w.

I nvin Electric Co., Dept. ED,
59C» Noble Ave., Van Nuys, Calif.

background uniformity and results in
shading-to-signal ratios of less than 10%

Typical Operating Characteristics
QK-685 and QK-703

The ability of the dual-gun type to read
and write simultaneously makes this tube
particularly applicable to slow-down

patterns for "Bright Display

Anode Voltage
Resolving Power
Magnetic Focus
Electrostatic Focus

1,000 Lines (Nom.)
(Nom.)
(Nom.)

Maximum Deflection Angle

QK-685—10 puf
QK-703—20 ^f

You can obtain detailed application information
Excellence in Electronics

RAYTHEON
and special development services by contacting

Manufacturing Company, Waltham 54, Massachusetts

A LEADER IN CREATIVE MICROWAVE TECHNOLOGY



NEW PRODUCTS

Front mounted series FML lights require

NEW TRANSISTORNOW

rent

SADDLE BROOK. N. J

Tantalum 
Capacitors

Rated 1 to 300 pf
TYPE 520

SPECIFICATIONS 
.100 Pin Centers 
.01 8 Pin Diameter 
.500 Pin Below Flange 
.443 Flange Diameter 
#6-32NC Copper Stud 
.012 Kovar Mat'l

Panel Lights

Mount in front

MANUFACTURING 
ENGINEERS

These new transistor bases supplement Constantin’s ex­
panding line of semiconductor base designs now numbering 
well over 500 configurations.

By far the largest existing selection, many of these 
designs are available on open tooling.

TYPE 519
SPECIFICATIONS

.071 Pin Circle

.018 Pin Diameter

.500 Pin Below Flange

.138 Eyelet Body Diameter

.200 Eyelet Flange Diameter

.010 Kovar Mat'l
with or without ground pin or blind pin

TYPE 521
SPECIFICATIONS

.100 Pin Circle

.018 Pin Diameter

.500 Pin Below Flange

.166 Eyelet Body Diameter

.210 Eyelet Flange Diameter

.008 Kovar Mat'l
with or without ground pin or blind pin

Original Equipment Manufacturers:
Design ar d Packaging Engineers: Let us help solve 

your problems. The engineering, facilities, skills and expe­
rience responsible for these designs stand ready to help 
you grow.

Type SRM and SCM capacitors are solid elec­
trolyte, sintered tantalum anode units with capac­
ity ratings from 1 to 330 pf and voltage ratings 
from 6 to 35 v. They have low de leakage current 
and standard capacity tolerances of ±10 and 
±20%, respectively. Type SRM units operate from 
—80 to 4-125 C, while type SCM are designed 
for —80 to 4-85 C operation and have a slightly 
higher dissipation factor.

Texas Instruments Inc., Semiconductor-Com­
ponent Div., Dept. ED, P.O. Box 312, Dallas, Tex.
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rear panel access for mounting or replacement. 
They have a collet type body that is locked in 
place by a lens which acts as a compression ring. 
Connections are made with collet terminals, wire 
wrap, or soldering. The units are available with a 
variety of lamps and mount in 3/8 in. holes on 
1/2 in. centers. The lenses, clear or colored, have 
molded-in diffusing rings.

Transistor Electronics Corp., Dept. ED, 3357 
Republic Ave., Minneapolis 26, Minn.

CIRCLE 215 ON READER-SERVICE CARD

CIRCLE 214 ON READER-SERVICE CARD



Sweep Generator

Provides center frequencies from 1 to 900 mc
FAST 

DELIVERY :

no 
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Sweep generator model HD-1 has a dual oscil­
lator assembly that provides a continuous spec­
trum of center frequencies across the 1 to 900 mc 
range. Sweep widths may be varied from 200 kc 
to 100 mc over the heterodyne range and from 
0 to 6% of the center frequency for all frequencies 
over 400 mc. An age circuit continuously samples 
the swept signal and maintains a level output flat 
within 5% across the entire sweep width. The rf 
output is 1 v peak to peak ox er the high range and 
0.5 v peak to peak over the low. This voltage may 
be reduced in steps by a front panel turret at­
tenuator. The horizontal sweep signal is 20 v peak 
to peak with a repetition rate equal to a 50 or 
60 cps line frequency.

Teleonic Industries, Inc., Dept. ED, Beech 
Grove, Ind.
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Test Set

For diode pulse recovery

NEW
MODEL 803 

$845.00

NOW . make precise measurements of either DC or AC volt­
ages with this all new jf instrument. Use the 803 as an AC 
Differential Voltmeter, DC Potentiometer or DC/AC VTVM. 
Actually 3 INSTRUMENTS IN ONE.

FEATURES
1. Standard Cell Reference
2. Direct in-line readout
3. Mirror Scale Meter
4. Eight Search and four Null ranges

elec- 
pac- 
tings 
rrent
and 

from 
gned 
ghtly

?om- 
Tex.

959

Used with a suitable square wave generator 
and oscilloscope, the model ND-1 standard diode 
pulse recovery test set measures: forward bias cur­
rent from 2 to 40 ma; inverse voltage from 5 to 
50 v; load resistance from 500 to 3000 ohms; load 
capacitance from 10 to 100 ppf; and inverse en­
hancement current from 5 ma to 50 pa. Military 
de: ¡gnation is JAN-265. The unit has built-in test 
clips and interconnecting cables and is supplied 
wit resistance and capacitance standards.

he Indikon Co., Inc., Dept ED, 76 Coolidge 
Hi! Rd., Watertown 72, Mass.
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DC
Accuracy: .05% from .1 volt to 500 volts

Input voltage ranges: 500-50-5-.5v

Null ranges: 10-l-.l-.01v

Input Resistance: Infinite at Null

Resolution: .005v at 500v to .00005v at .lv

For complete details 
of the new jf Model 803 write direct or 

contact our engineering representative in your area. 
Cabinet Size: 93A x 13 x 17 — Price: S845.00 F.O.B. Seattle factory

JOHN FLUKE MANUFACTURING CO., INC.
1111 West Nickerson - Seatttle 99, Washington

Accuracy: .2% from .5 volt to 500 volts from 
30 CPS to 5 KC

Input voltage ranges: 500-50-5v
Null ranges: 10-l-J-.01v
Input Impedance: 1 Meg. shunted by approx. 

25 mmf
Resolution: .005v at 500v to .00005v at .lv

CIRCLE 219 ON READER-SERVICE CARD
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NEW PRODUCTS

5 Tuo

6S'a

Micro-Miniature Latching Relays by Iron Fireman

uren

Dept ED, 92
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Computer Control Co, 
Broad St., Wellesley, Mass.

MICRO 
MINIATURE 

RELAYS

miniature relays.
The model R650 relay was designed specifically to 

nice: requirements when operating power is at a pre-

the shock and 
features of the 
line of micro-

mium and ruggedness and dependability are essential.
Conforming to and exceeding the test specifications 

of MIL-R-5757C, the performance and reliability of the 
R650 relay is assured by the use of high temperature 
materials and a unique permanent magnetic structure.

Complete performance data available on request. 
Write to the address below.
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The model TCM random access magnetic core 
memory is an all transistor, coincident current, fer­
rite core unit with an 8 jxsec cycle time. For use 
with the company’s 3C T-Pac systems or any other 
type of digital system, the unit is modular and can 
be assembled to provide word capacities to 4096 
and word lengths to 40 bits. Access time to any 
address is 4 psec.

5 MS PULSE AT 300 MW:
This very short burst of power and 

vibration immunities shown above are 
rewest addition to the Iron Fireman

Strain Gages

Weigh 1.1 to 9.3 mg

These miniature MetalFilm strain gages are for 
use in rockets, space vehicles and supersonic air­
craft. The model 121-R3A is a rosette gage that 
determines the magnitude and directions of prin­
cipal strains; the 1X1-32A is a miniature gage 
for use in areas of very steep strain gradient; and 
the 341-500 is a high fatigue life unit for struc­
tures undergoing severe dynamic strains. The 
smallest gage is 1/32 in. wide, 5/32 in. long, and 
1/1000 in. thick and the largest is 1/2 in. square 
and L/1000 in. thick. The units weigh 1.1 to 
9.3 mg.

Tatnall Measuring Systems Co., Dept. ED, Box 
245, Phoenixville, Pa.

CIRCLE 221 ON READER-SERVICE CARD

Random Access 
Memory

Has 8 usee cycle time
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AC Voltmeter

Transistorized I

Some Ideas for your file of practical information on drafting 
and reproduction from

A year of relentless testing has produced 
a small library of interesting facts about 
HERCULENE (T.M.) Drafting Film. 
What follows is a consensus of drafting­
room experience with HERCULENE—by 
K&E and its customers—with some up-to- 
date recommendations for using it. Take 
the matter of ...

I Full scale readings of 1 mv to 300 v in 12 ranges 
I with an essentially flat frequency response from 
I 20 cps to 1.5 mc are possible with this transis- 

for I torized battery operated ac voltmeter. The unit 
iir- I also has a db and a “battery OK” scale. Input im- 
hat I pedance: 10 meg shunted by 15 ppf in the 1 to 
rin- I 300 v range; 1 meg shunted by 25 ppf in the 1 to 
ige I 300 mv range.
md I Motorola Inc., Communications and Industrial 
uc- I Div., Dept. ED, 4501 West Augusta Blvd., Chi- 
rhe I cago 51, Ill.
and I circle 223 on reader-service card
[are I

to I

Portable Ohmmeters

0.5% accurate

Shiny Back vs. Pencil Back

A basic question is: do you need a double­
surfaced drafting film? We make HERCU­
LENE Drafting Film both ways, of course 
—with a single surface (shiny back) and 
double surface (pencil back). It’s our rec­
ommendation that you use pencil back 
HERCULENE only if it’s your practice 
to make basic drawings on one side, 
changes on the other. For most other uses, 
shiny back is preferable. (At first, the 
double-surface film was chosen by many 
drafting rooms because it lay flatter on the 
board than shiny back. This is no longer 
true. K&E research labs have come up 
with a fully effective anti-curl treatment.) 
Especially in filing, shiny back HERCU­
LENE presents fewer problems. The clean 
non-abrasive back won’t smudge the face 
of the sheet underneath, even in a heavy 
stack of tracings. If you'd like to compare 
a few sheets, please let us know.

I Direct reading model 244 and 246 portable 
■ ohmmeters are calibrated in four ranges for meas- 
lurements from 0.05 ohm to 50 K and 0.01 ohm to 
1100 K, respectively. They can be used for point-to- 

corelP0'1^ circuit tests, resistance measurements on 
"rounds, and components, and a variety of 

r use lot^ 1 applications. Accuracy is held to 0.5% of mid- 
otherlsca^ value. The units operate from self-contained 
1 can f 1 *es and compensate fully for resistance of 
4096 l^ea^ and batteries. Housed in steel cases with re- 
) any|m°' rneasure 7-3/4 x 6-1/8 x 7-1/2

lin. a d weigh 12 lb.
) 921 A- ociated Research, Inc., Dept. ED, 3777 W.

■heh >nt Ave., Chicago 18, 111.
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Note sharp clear lines made by Duralar pencil 
on HERCULENE Drafting Film.

Plastic Pencils and 
the HERCULENE Surface

Not just a handy catch-phrase, when K&E 
puts its exclusive “engineered surface” on 
a drafting material, the result is an exact, 
uniform tooth for sharp pencil drawing, 
inking and typing. With HERCULENE 
Drafting Film, however, an entirely new 
type of plastic (non-graphite) pencil yields 
especially good results. Quite a few of our 
customers have reported favorably on the 
well-known Staedtler “Duralar” brand. 
Duralar pencils come in five hardnesses, 
are non-smudging and have generally good 
covering power, sharpness and erasabil­
ity. After about 20 prints, the Duralar lines 
show up consistently better than those 
made by a regular pencil, since graphite 
lines tend to lose density.

-KEUFFEL&

Wet That Eraseri

The erasing qualities of HERCUI FNE 
Drafting Film are excellent, but (as with 
the pencils) we’ve discovered it’s a new 
type of vinyl eraser that gives the best 
results. Examples of these non-rubber type 
erasers are the Richard Best “TAD” and 
the Eberhard Faber “RACE KLEEN” — 
both available from your K&E dealer. 
With vinyl erasers, pencil lines whisk off. 
Even stubborn ink and typing can be re­
moved easily, with no damage to the sur­
face. Here’s a tip on how to do this:

Moisten the eraser slightly. It becomes no 
more abrasive, but a lot more “erasive.” 
Moistening is a must when removing Du­
ralar lines or typing after exposure to heat. 
(Incidentally, don’t use electric erasing 
machines, steel erasers or typewriter eras­
ers.) When erasing large areas, certain 
chemical eradicators work fine too. Our 
suggestion: use Vythene or a very light 
application of a denatured alcohol such 
as Solox, both of which can be applied 
with a cotton swab or clean cloth.

The Cleaner the Better

HERCULENE Drafting Film was de­
signed for ink work, and its ink take is 
unexcelled. But like all films, its non-ab- 
sorbency makes a few preparations ad­
visable. The surface should be cleaned 
thoroughly before inking. Quickest and 
most effective way to do this is with the 
ABC Draftsman's Dry-Clean pad. which 
will remove finger marks and “traffic film” 
simply by rubbing the pad over the sur­
face. Pouncing will also work well. A 
damp cloth is all right for general clean­
ing. but does not do the best job of pre­
paring the surface for ink.

r———----- ——---------------------————— ——————————
I

KEUFFEL. & ESSER CO., Dopt. ED-6, Hoboken, N.J.

Please send further information about HERCULENE Drafting Film. I’d 
I like samples too.
I

Name & Title______________________________________________________  

j Company & Address______________________________________________________

I ____________________________________________________________

ESSER CO.-

Inking over graphite pencil lines comes 
out best when done over light lines, drawn 
with a harder grade of pencil. A good way 
to remove excess graphite is to go over the 
drawing with an ABC pad. Inks vary in 
their usefulness on HERCULENE. We’ve 
tested several, and you’re welcome to these 
results as well, on request.

After Typing, Please Pounce

Typed impressions on HERCULENE 
Drafting Film are crisp and sharp, but 
may take a while to dry because the film’s 
surface doesn’t “swallow” ink readily. A 
light pouncing right after typing will dry 
the ink and fix the lines — giving you uni­
form permanent contrast.

A new typewriter ribbon will produce the 
best impressions. At K&E we’ve tested a 
healthy variety of ribbons and we’d be 
pleased to send you the results on request.

Outstanding Advantages 
Proved in Tests

We’re pleasantly amazed at the short time 
it took for HERCULENE Drafting Film 
to become an accepted “staple” — along 
with ALBANENE® Tracing Paper and 
PHOENIX ® Tracing Cloth. Actually, it’s 
a rare drafting room by now that has not 
tested HERCULENE during its first year 
on the market. The findings: All proper­
ties considered, HERCULENE stands up 
better than any other drafting film. It has 
great resistance to heat, aging and abuse. 
Its exclusive “engineered surface” plus its 
tough, durable Mylar® base provide supe­
rior pencil and ink take, fine erasability, 
remarkable dimensional stability...a com­
bination we’re proud to call unbeatable!

The K&E dealer near you han HERCU­
LENE now. Stop in and wee him.

CIRCLE 225 ON READER-SERVICE CARD
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NEW PRODUCTS

COM-PAK
POWER SUPPLIES

motors from low level signals,

Condensed Data
LINE REGULATION

LOAD REGULATION
CIRCLE 226 ON READER-SERVICE CARD

INTERNAL IMPEDANCE

Power Transformer

For voltage doubler circuits
AMBIENT TEMPERATURE CIRCI

105-125 VAC, 50-400 CPSAC INPUT

Send

LAMBDA ELECTRONICS CORP CIRCLE 227 ON READER-SERVICE CARD

CIRCLE 228 ON READER-SERVICE CARD

C- 200 Series 
C- 400 Series 
C- 800 Series 
C-1500 Series

Less than 6 ohms.
Less than 3 ohms.
Less than 1.5 ohms.
Less than 0.75 ohms.

New 36-page edition contains information and specifications on Lambda’s 
full line of transistor-regulated and tube-regulated power supplies.

(unmetered) 
MODEL C8& 
MODEL C 881 
MODEL C-882:

Better than 0.15% or 0.3 
Volt, whichever is greater.
Better than 0.25% or 0.5 
Volt, whichever is greater.

200 MA MODELS NEED ONLY SVW OF PANEL HEIGHT!

400 MA MODELS NEED ONLY SVW OF PANEL HEIGHT!

L5 AMPERE MODELS NEED ONLY 8*4 " OF PANEL HEIGHT!

Transistor-magnetic servo ampli­
fier models 403-A and 403-B drive 
3.5 w Mark XIV or equivalent size

Power transformer R-93A permi* 
the development of voltage double 
circuits with silicon rectifier powe 
supplies. It provides taps on hot 
primary and secondary winding 
and is rated at 110 or 120 v, 60 cp 
primary and 150, 160, or 170 v a 
500 ma secondary. It also supplid 
6.3 v, 6 amp filament power.

Triad Transformer Corp., Dep 
ED, 4055 Redwood Ave., VenicJ 

Calif.

They require 115 v, 400 cps excitaJ 
tion. Respectively, they have input] 
impedances of 30 and 500 K and 
gains of 2000 and 900 times.

ACF Industries, Inc., Avion Div, 
Dept. ED, 11 Park Place, Paramus,

800 MA MODELS NEED ONLY 7" OF PANEL HEIGHT!

For all power supply needs 
through 1.5 amperes:

(metered)
MODEL C-480M: 0-200 VDC. n-400 MA. 289.50
MODEL C-481M: 125-325 VDC, 0-400 MA.274.50
MODEL C-482M: 325-525 VDC, 0-400 MA .289.50

(metered)
MODEL C-880M: 0-200 VDC, n-800 MA 370.00
MODEL C-881M: 125-325 VDC. 0-800 MA.345.00
MODEL C-882M: 325-525 VDC, 0-800 MA.390.00

(metered)
MODEL C-1580M: 0-200 VDC, 0-1500 MA.580.00
MODEL C-1581M: 125-325 VDC, 0-1500 MA 605.00
MODEL C-1582M: 325-525 VDC. 0-1500 MA 680.00

(metered)
MODEL C-280M: 0-200 VDC, 0-200 MA .214.50
MODEL C-281M: 125-325 VDC. 0-200 MA. 189.50 
MODEL C-282M: 325-525 VDC, 0-200 MA. 199.50

Fills the need for compact, regulated DC power sup­
plies. Economy of panel space, functional simplicity, 
new quick-service features.

Wiring, tubes and other components readily acces­
sible. You can reach them easily, service them fast.

400 MA, 800 MA, and 1.5 ampere models include 
new, high-efficiency, long-life, hermetically-sealed 
semi-conductor rectifiers. All Com-Pak models are 
constructed with hermetically-sealed magnetic com­
ponents and capacitors for long trouble-free service.

Less than 3 millivolts rms.
Either positive or negative 
may be grounded.
Continuous duty at full load 
up to 50 C (122 F) ambient.

your
copy.

RIPPLE AND NOISE 
POLARITY .............

0-200 VDC, 0-800 MA 340.00 
125-325 VDC, 0-800 MA. 315.00 
325-525 VDC, 0-800 MA. .360.00

Three voltage ranges: 
0-200, 125-325, 325-525 VDC

(unmetered)
MODEL C-280: 0-200 VDC, 0-200 MA. 184.50
MODEL C-281: 125 325 VDC. 0-200 MA. .159.50 
MODEL C-282: 325 525 VDC, 0-200 MA 169-50

(unmetered)
MODEL C-480: 0-200 VDC. 0 400 MA. 259.50
MODEL C-481: 125-325 VDC, 0-400 MA. .244.50
MODEL C-482: 325-525 VDC, 0 400 MA 259.50

AC OUTPUT 
(unregulated)............

C- 200 Series 
C- 400 Series 
C- 800 Series 
C-1500 Series

(unmetered)
MODEL C-1580: 0-200 VDC, 0-I500 MA 550.00
MODEL C-1581: 125-325 VDC, 0 1500 MA 575.00
MODEL C-1582: 325-525 VDC. 0-I500 MA.650.00

OVERLOAD PROTECTION AC and DC fuses; built-in 
blown-fuse indicators.

Servo Amplifiers

Drive 3.5 w motors

6.5 VAC (at 115 VAC Input)
10 AMP
15 AMP
20 AMP
30 AMP

Less space! Improved performance! 
Long, trouble-free service!



without E-W

Germanium Transistors

wouldFor audio use
amus,

burn outARD

in minutiMotorola Semiconductor

Venie«

card
ELLIS AND WATTS PRODUCTS, INC.
P. O. Box 33-D, Cincinnati 36, Ohio

Dermr 
loublt

roducts Div., Dept. ED, 5005 E 
[cDowell Rd., Phoenix, Ariz.
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The Ellis and Watts Model A-9 Unit that keeps this critical 
electronic gear cool has a cooling capacity of 9000 BTU’s 
per hour. Without this vital cooling capacity the electronic 
equipment would burn itself out in a matter of minutes! 
Wherever electronic gear is used, it creates heat problems. 
And, in compact airborne huts these problems are 
especially serious.
Designing and building specialized units to keep electronic 
gear cool is our business at Ellis and Watts. Units of any 
capacity, configuration, control requirements or functions can 
be designed and built to any applicable military or 
commercial specifications. E-W Units will function perfectly 
in any climate conditions on earth.
For additional information on Ellis and Watts Model A-9 Unit 
for cooling electronic gear in airborne huts or similar 
installations, write for Bulletin #130-D.

indinj
60 c] 

f0 v

drive 
it size

I Meter model 310-B provides di­
oct readings of impedance from 
,5 ohms to 100 K; phase angle in 
egrees; dissipation factor; and 
orage coefficient. Frequency range 
30 cps to 40 kc. Impedance and 

ngle accuracy are ±1% and ±2 
eg, respectively, up to 20 kc.
Acton Labs, Inc., Dept. ED, 533 

lain St., Acton, Mass.
CIRCLE 229 ON READER-SERVICE CARD

। Corporation, Dept. ED, 
id Ave., East Newark, N.J.
231 ON READER-SERVICE CARD 
CLE 232 ON READER-SERVICE CARD >

/ ■ 

I'.put

Impedance Meter

Direct reading

Type 2N1191 to 2N1193 transis- 
rs are low cost, germanium pnp 

Hoy junction units for general audio 
je, including amplifier and switch­
ig service. They dissipate 175 mw 
id provide current gain ranges with 
5 to 1 maximum spread.

Compact, Model A-9 Unit, developed especially 
to provide cooling in airborne huts, 

measures only 27%" x ¿6^" x 16W 
high—leaves maximum space for 

vital electronic equipment.

Metallized Paper 
Capacitors

For transistor applications
Tubular axial-lead capacitors, 
)e MQZF, are hermetically sealed 
'tallized paper units for low volt- 
p transistorized applications. The 
। v subminiature capacitors have 
I op< rating temperature range of 
m 55 to -f-85 C. Ratings are 

• ( )47 to 8.0 pf. The smallest 
' is <195 in. in diam and 11/16



Space At An
Absolute
Premium?

NEW PRODUCTS

XIMAX1

MULTICONDUCTOR COAXIAL CABLES.—These 
cables consist of 95-ohm miniaturized coaxial con­
ductors with Teflon dielectric and vinyl jacketing 
arranged in three layers around a center conductor. 
A cable may have up to 92 conductors.

Times Wire and Cable Co., Inc., Dept. ED, Wall­
ingford, Conn.
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________________________________________________________________'

Using 
Thermistors

Edited by
FENWAL ELECTRONICS

ROTRON

114

Ideal for flushing tightly packed 
"black boxes'* aboard aircraft and missiles 
where size and weight must be held to a 
minimum, where reliability is critical and 
where high heat loads must be dissipated 
with cooling air. Dimensions IV2" x 1%", 
weight 4 ounces. The Aximax 1 will deliver 
23 CFM free air or 19 CFM at 1" W.G.
Choice of motors for 115 or 200 VAC, 400 CPS, 
1 phase or 3 phase, for either pressurized 
or non-pressurized applications and for 
sine or square wave. Airflow instantly 
reversible by turning fan end-for-end.
Meets military specifications.

:

15

5 10 15 20 25
AIR VOLUME—CFM

Write for complete technical details...

ROTRON mfg. co., ine.
WOODSTOCK, NEW YORK ORIOLE 9-2401
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NEW “IDENTICAL” 
THERMISTORS PERMIT 

COMPLETE INTERCHANGEABILITY

POLARITY-SENSITIVE DELAY LINES.-Provide 
output polarities identical or opposite to input po­
larities depending on connection method. Signal in­
verson needs no added parts.

Deitime, Inc., Dept. ED, 608 Fayette Ave., Ma­
maroneck, N.Y.

CIRCLE 235 ON READER-SERVICE CARD

RESISTANCE STANDARD BRIDGE.-With aged, 
encapsulated resistors, accuracy of the 1 K to 110 
meg-meg model 801 has been increased to ±0.01% 
in the first two stages and ±0.02% in the other four.

Mid-Eastern Electronics, Inc., Dept. ED, 32 Com­
merce St., Springfield, N.J.
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RETRACTABLE CABLE.-“Spectra-Flex” has built- 
in spring steel coils that make it self-retracting.

Spectra-Strip Wire & Cable Corp., Dept. ED, P.O. 
Box 415, Garden Grove, Calif.

CIRCLE 237 ON READER-SERVICE CARD

MOUNTING ASSEMBLY.—Angle and clamp de­
signed for quick mounting of switches and cable, 
filters, regulators and gages, valves, soldering ap­
paratus, and lamps. Vibration proof.

Versa-Loc Corp., Dept. ED, Southern Blvd., 
Chatham, N.J.
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BUZZERS.—Series BD with standard voltages of 6, 
12, and 24 v, others to 48 v dc. May be used for ac 
applications. Have dustproof cover and adjustable 
sound volume.

Line Electric Co., Dept. ED, 271 S. Sixth St., 
Newark 3, N.J.
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COIL AND WINDING IMPREGNANT.—One com­
ponent, fast air-drying HumiSeal type 1B12 preserves 
original core and coil values, is solderable and hu­
midity proof, withstands operating temperatures of 
-60 to +130 C.

Columbia Technical Corp., Dept. ED, 61-02 
31st Ave., Woodside 77, N.Y.

CIRCLE 240 ON READER-SERVICE CARD

Now thermistor probes can be supplied! 
with identical resistance temperature! 
curves. These thermistors will meet al 
nominal curve tabulated in absolute re-1 
sistance values at 1°F increments from! 
0°F to 350°F. All probes will be within! 
±2% of resistance at any temperature! 
point on the curve.

This now offers the user complete inter-1 
changeability and the opportunity t<l 
provide multi-point indication or control! . 
without having to individually calibrate! wi 
__________________________________ |ati

MoX

.180 
Max.

Shown twice actúa' size. Patent Pend ’

each thermistor sensor. This, of course, i 
coupled with the advantage of tremen! 
dous sensitivity obtained from the inherenj 
characteristic of a thermistor that gives! 
in this case, a resistance change of fronl 
26,520 ohms at 0°F to 70.4 ohms at 350°F| 
This curve can be obtained from Fenwal 
Electronics. Other details on these ani 
other closer tolerance thermistors, ideal 
for telemetry and instrumentation, can i I 
obtained from Fenwal Electronics, Int i 
35 Mellen Street, Framingham, Mass. I

EXPERIMENTERS’ KIT

The G200 Experimental Kit shov 
here simplifies selection of the “righi 
thermistor. Contains 12 different thd 
mistors, each with complete operatili 
characteristics. Available from distribi 
tors or the Framingham plant, $19.95 ml

Making Precision Thermistors 
to Make Your Design Ideas Come Tn 
CIRCLE 241 ON READER-SERVICE CARD
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Pulse Transformer

Operates at 135 C

LITY

tpplied 
mature 
neet a 
Lite re- 
s from 
within 
•ratun

15kw S-Band Amplifier Klystron 
has no heavy magnets
Exclusive Space-Charge Focus cuts weight to only 6/2 lbs.

j inter- 
ity to 
control 
.librata

nt Pendi'

Designed for an ambient temperature of 85 C, 
this pulse transformer will withstand 135 C oper­
ating and 150 C nonoperating temperature. It is 
vacuum impregnated with silicone oil and has 
silicone rubber or Teflon gaskets and seals. Volt­
age output is 27 kv; step-up ratio, 1 to 5; primary 
impedance, 20 ohms; pulse duration, 0.9 psec; 
pulse repetition frequency, 1300 pps; and fila­
ment supply, 3.5 amp. The unit has a case di­
ameter of 5-1/2 in. and a case height of 5-5/8 in. 
It weighs 14 lb.

Stavid Engineering, Inc., Dept. ED, Plainfield,

SAS-61 SPECIFICATIONS
Frequency Range. . .
Heating Time. . . . . . . . . . .  
Peak Power Output . . 
Maximum Drive Power 
Power Gam. . . . . . . . . . . . . .

. 2700 to

. 90 sec.

. 15kw

. 30w

. 30 db

2900 me
CATHODE

urse, ii 
remen 
iherem 
t gives 
jf fron
350°F 

Fenwa 
>se am 
s, idea 
, canb 
s, Inc. 
VI ass.
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FHP Motors 

1/35 to 1/10 hp COLLECTOR

New Space Charge Focus principle of 
beam control is shown in diagram. 
New Sperry tube design utilizing this 
principle reduces size, weight, power 
consumption and cooling needs.

show 
“righ* 
it the 
ieratii 
listri bi 
1.95 nt

The Classic fhp motor line consists of eight
standard models operating at 3600, 5000, 7500, or 
AOTO rpm and rated 1/10, 1/12, 1/15, 1/18, 
1/20 1/25, and 1/35 hp. Available s universal, 
;bun or series motors from 12 to 220 v input, 
hey neasure 4-1/2 x 3-5/16 x 3-3/8 in. and weigh 
^3/- lb. The units have large brushes, precision

AVAILABLE FOR IMMEDIATE DELIVERY, 

Sperry’s new S-band transmitting tube 
is a 3-cavity pulse amplifier of high 
gain and extra-long service life.
EXCLUSIVE SPERRY SPACE-CHARGE 

focusing design eliminates heavy, 
cumbersome magnetic structures — a 
feature of prime importance in equip­
ment design. Although the SAS-61 
weighs only 6Vi lbs., its sturdy con-

struction withstands extreme vibration 
and environmental conditions.
main applications for the SAS-61 are 
as an output tube in low-power radars, 
or as a driver for higher-powered klys­
trons in radar and linear accelerator 
systems. Its unusually long service life, 
however, makes it highly desirable for 
any application requiring 15 kw in the 
S-band. The SAS-61 with its internal

tunable cavities is a complete micro­
wave unit. No external equipment is 
required.
sperry can deliver SAS-61 tubes in 
quantity at once. Write or phone your 
nearest Sperry district office.

>rs 
ne Tn
ARD 
, 19

C;
ELECTRONIC TUBE DIVISION, SPERRY GYROSCOPE COMPANY, GREAT NECK. NEW YORK. DIVISION OF SPERRY RAND CORPORATION
Address all inquiries to Great Neck or Sperry oltices in Brooklyn, Boston, Philadelphia, Los Angeles and Montreal. Export Dept..Great Neck, New York
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earings, and sealed in lifetime lubrication,
ter Motor Co., Dept. ED, 2711 W. George
dcago 18, Ill.

CIRCLE 243 ON READER-SERVICE CARD



NEW PRODUCTS FOR

0.25% of full scale

CIRCLE 246 ON READER-SERVICE CARD

SLEEVING
MADE FROM

VIBRATION

SHOCK, CONSTANT ACCEL.

SPEED

CIRCLE 245 ON READER-SERVICE CARD CIRCLc 252 ON READER-SERVICE CARD
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Series 33 
Actual Size

Dept. ED, Saddle

changes. Calibration accuracy, 
available ranges, I to 100 uv.

Thermo Electric Co., Inc.
Brook, N.J.

SIGNALING CONTROLLER.-Can be used with 
any transducer generating a dc signal to provide 
automatic industrial process control. Reacts to 1 uv

30 g to 5000 cps with no contact 
opening (energized or de-energized)
100 g does not cause damage or 
open contacts (energized or de­
energized)
Operate 200 mw. release 2 mw.
2 amperes at 28 VDC/120VAC, re­
sistive load, for 100.000 operations 
min. at 125°C max.
Operate time 2 to 20 ms. depending 
on overdrive;
Release time 2.5 ms, max.
—65°C. to +125°C.
Plug-in, honk terminals or 3 leads
Flange or stud
Hermetically sealed

SENSITIVITY 

CONTACT RATING

With its prime customer 
taken care of, Sigma is now 
ready to do business with 
anyone interested in these 
Series 33 relays. Similar in 
appearance to the perhaps 
better-known Series 32 
magnetic latching relay, 
the "33* is a nonlatching 
DPDT relay. Switching is 
accomplished by a signal 
of the correct polarity and 
magnitude(SigmaFormY). 
Specs of major interest 
are as follows and are 
further discussed in a pre­
liminary bulletin available 
on request.

It’s not easy these days to find 
a relay as ideally suited to fast, 
one-way, non-stop journeys as 
Morton P. Rodentia is. Morton’s 
now-famous travels have proved 
conclusively that he can stand 30 g 
vibration to 5000 cycles while 
functioning, and shocks as high as 
100 g do not even disturb his derby. 
The triumphant expression springs 
from his latest discovery—the Sigma 
Series 33 relay with vibration and
shock ratings as good as his own, and a sensitivity of 200 mw to boot 
As a matter of fact, this is the only switch with these specs
Morton could find that also would fit into his 0.8 x0.4* x0.9 attache 
case. When last heard from, Dr. Rodentia (hon. Ph. D., Solid State U.) 
was dickering over delivery schedules with the supplier.

(30 g TO 5000 CYCLES—200 mw 
— TO SCALE)

COAXIAL TERMINATIONS.—For -450 to ¿-440 
F use, units have dc to 3 kmc range, 50 to 70 ohm 
resistance, type N or C male or female connectors. 
Average power dissipation, 1 w; vswr, below 1.2 to 
3 kmc.

Stoddart Aircraft Radio Co., Inc., Dept. ED, 6644 
Santa Monica Blvd., Hollywood 38, Calif.
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MINIATURE STRAIN GAGE SIGNAL AMPLI­
FIER.—Model CA9 operates from 28 v dc, delivers 
0 to 5 v dc, has self-contained balance and gain 
controls. Single package 3.87 x 1.87 x 1.16 in. com­
bines power source for excitation and signal ampli­
fier. Unit has 0 to 2 kc response, operates from — 65 
to +165 F, withstands 35 g vibration and 100 g 
shock.

Statham Instruments, Inc., Dept. ED, 12401 W. 
Olympic Blvd., Los Angeles 64, Calif.
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3« Zero moisture absorption

6. Unaffected by any commercial chemical 

7• Stress relieved for negligible shrink 'jge 

25 sizes, 2 wall thicknesses, 10 colors in 
stock, 100% inspected and controlled 
dimensionally are available.

Write, wire or call for full details, com­
petent engineering assistance and infor­
mation on special sizes and walls. PF 
Teflon* flexible tubing, heavy-walled 
tubing and rod stock are also available.

PENNSYLVANIA FLUOROCARBON CO, wc 
111S N. 38th Street, Phila. 4, Pa. EVergreen «-0403

•Teflon—DuPont trade name for Tetrafluoroethylene resin

DRAFTING MACHINE.-Portable Draftette Senior 
12 folds like a jackknife, attaches to drawing board, 
desk or table. Has one-piece 6x9 in. interchange­
able scale divided into 16ths or 10/50ths and 360 
deg protractor. Available with or without 20 x 26 in. 
drawing board.

David xMiller & Associates, Dept. ED, Box 572, 
Beverly Hills, Calif.
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Slip-On Insulatior 
Instrument Tubin: 
Bundle Sheathing 
Medical Tubing,

Pigtails... X

USE W
SPAGHETTI

VOLTAGE REFERENCE PACK.-For printed cir­
cuit board mounting. Output voltage, 8-4 v =5% 
stability, 1 mv over ±10% line variation in 28 v 
supply; temperature coefficient, ±0.001% per deg C 
from —55 to +100 C. Encapsulated m epoxy housing 
1 in. in diameter and 1-1/4 in. high.

International Rectifier Corp., Dept. ED, 1521 E. 
Grand Ave., El Segundo, Calif.
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OPERATING TEMP. RANGE 

CONNECTIONS 
MOUNTING 

ENCLOSURE

LOW POWER CONT ACTS.-For use with the com 
pany’s tvpe HR multipole relays, these interchange 
able palladium alloy contacts are designed for elec 
tronic switching, grid, and instrument control circuits

Ward Leonard Electric Co., Dept. ED, Mt. Ver­
non, N.Y.
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SIGMA INSTRUMENTS, INC.
9 J Pearl St., So. Braintree 85, Mass.

AN AFFILIATE OF THE FISHER-PIERCE CO. («MHlMn

PF Spaghetti «leaving hat these 
important advantage«:

Good dielectric strength (500 to 2000 
* volts/mil)

1 Excellent electrical properties at high 
temperatures (500 F) and a wide 
frequency range

Low coefficient of friction. It slips on 
easily in long lengths of wire up to 3 ft.

Eliminates the need for silver coated 
’ wire



New from Fairchild
LOW STORAGE SILICON TRANSISTORS
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For process control

For full information, write Dept B-age
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Comparison of storage-anri fall-time performance between the new Fairchild 
2N1253 and Fairchild's 2N697. The 2N1253 has performance otherwise equiva 
lent to the 2N697 p'us the additional advantage of low storage. An actual 
Polaroid pheto is shown. Scale is 0.2?sec. per oscilloscope division. Scope 
was a Tektronix 543 with 53/54S plug-in giving a rise time of 15mi>sec
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To achieve high reliability, these transistors are preaged at 
300 C, a temperature that would destroy most other types. 
This preaging time at 300 C accomplishes a stabilization of 
characteristics equivalent to thousands of hours of operation 
at junction temperatures as high as 175° C.

75 m#seconds is typical storage-plus-fall time at 150 ma col­
lector current on these new devices; 150 m#s. is guaranteed. 
For low level operation, typical storage time is 35 m/*s. for 

ma- This performance makes them usable 
for saturating type logic circuits and high-current-level satu­
rating switching circuits. A few of the many applications are 
magnetic core drivers, drum and tape write drivers, high-cur­
rent pulse generators and clock.amplifiers. They also provide 
extra safety factor in less critical applications.

Collector to Emitter vonaa» (R * 10 ni 
Collector to Bese Volta*.
Emitter to Beta Voltacr

Ig —15mA 
lB 15mA 
vc=wv

Vc=10V 
T = 25'C 
T = 150‘C

teed shorter total switching time necessary for direct- 
coupled transistor logic circuits (DCTL) in combination 

with the inherent reliability and power dissipation that 
silicon mesa construction affords.

CIRCUIT USED IN COMPARING 
7NM7 AND 2N12S3

Collector uturat. n volta<* 
Small u(nal currant gain 

at f=20mc
Collector capacitance 
Cuilrrtor .utoH current

Turn-oH time

Power Amplifier

Provides 15 kw average output

844 CHARLESTON RD. • PALO ALTO, CALIF. • DA 6-6695

TENTATIVE SPECIFICATIONS. 2 NUM AND 2N12S3
ABSOLUTE MAXIMUM RATINU tn Ct

KC fONIC DESIGN • June 24, 1959

For use in process control, life testing, pulsing, 
nd flashing, these tinier kits are available in cycle 
ngths from 60 sec to 1 revolution per hr. They 

onsi t of a heavy duty, 115 v, 60 cps synchronous 
>otoi that drives an adjustable split cam assem- 
ly v hich actuates a totally enclosed, dustproof 
?dt iap action switch. Contacts are rated 15 amp 
112 v, 5 amp at 250 v ac, noninductive. Multi- 
ang imers for repetitive cycle timings are also 
vaili de.
He tach & Rademan, Inc., Dept. ED, 1204 Arch 
P ladelphia 7, Pa.
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power amplifier stage rated at 3 megawatts peak 
and 15 kw average output. It supplies full power 
over an operating band of 2900 to 3100 me at over 
70% efficiency. It requires no heater power for 
starting or operation and lasts 1000 hr at rated 
power output. Pulse duration is 10 usee; duty 
cycle, 0.005; pulse voltage, 50 to 55 kv; peak anode 
current, 65 amp; rf input, 475 kw; and weight with 
permanent magnet, 125 lb. The unit can be oper­
ated at reduced peak power level to serve as a 
driver stage. High efficiency is retained at a peak 
rower output of 600 kw and a gain of 10 db.
Raytheon Mfg. Co., Microwave and Power Tube 

Div., Dept. ED, Waltham 54, Mass.
CIRCLE 253 ON READER-SERVICE CARD

Total Dissipation at Cate Tamparatuie 25" C 
at Casa Temperature 100' C 
at 25" C Ftee-Air Ambient

ELECTRICAL CHARACTERISTICS WC)

SYMBOL CHARACTERISTIC 0

O.C. pulse 2N1252 
currant gain 2N1253 

»BE SA’ Bese seturetiun wltagr

ts + tf for 2N1253

ts + tf for 2N697
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Preset Electronic Counter

Requires less than 1 w
A preset electronic counter 

model 37 can also serve as a var 
able delay unit or as a pulse rat 
divider and variable pulse'rate gen 
erator. It requires under 1 w total 
power. The standard unit provide] 
a count range of 1 to 10,000 at rate! 
to 110 kc and is housed in an A311 
Type AIA case 4-7/8 x 7-5/8 1 
9-9/16 in. Power requirements a j 
+12 and —12 v.

C K Components, Inc., Dept. EDI 
101 Morse St., Watertown, Mass.
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High frequency
Model SV2C1200 Sineverter has 

an input of 22 to 29 v dc with 
transients per MIL-E-5894A an< an 
output of 115 v ±5%, 2 kc ±1$, 
single phase, 0 to 50 va. It is shock 
and vibration resistant and measures 
3 x 3 x 4 in.

Power Sources, Inc., Dept. ED, 
Burlington, Mass.
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These miniature spst and spdt 
toggle switches are for aircraft, mis-i 
sile, and other use. The contacts are 
gold plated and the toggle is linked 
directly to the movable contact 
member. Switching is maintained 
or momentary.

Cutler-Hammer Inc., Dept. ED 
538 N. 12th St., Milwaukee, Wis.
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In a

Toggle Switches

Miniature

displayin>^^0

Ÿt wasa.

Business

Bl ELECTRONICS

BORG W»«Nf»

'his is
'J ELECTRONICS

The 8th definition of business, according to Webster, reads as extracted,
.. to increase business by advertising.” This advertisement has the sole purpose of 

offering the capabilities of BJ Electronics, Borg-Warner Corporation, to military 
suppliers for the manufacture of precision electronics. From your print 
specifications, this establishment will fulfill orders quickly and economically, 
utilizing 10 years of know-how and over 90,000 sq. ft. of new, 
completely equipped facilities. Consider your need, then ... consider 
this a direct solicitation of your sub-contract electronic business.
W* Write for facilities brochure. BJ Electronics, Borg-Warner Corporation, 
3300 Newport Boulevard, Santa Ana, California. -,
National Direct Dial Number 714 KI 5 5581, TWX 5291. ■ .



Hudson has the answer I

x

hermetically sealed inertiaThis

ED,

IRD

iter

3 gen

avide

'g' r nges from —55 C to 4-71 C.

Alb Scientific Co., Inc., Dept. ED,t.ED / 
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e available. The unit’s time delay 
0.05 to 60 sec, preset at the fac-

‘put voltage is 24 to 32 v de, and 
“rei drain is 50 ma at 28 v.
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HUDSON
TOOL & DIE CO • INC
18-38 Malvern St., Newark 5, N. J.

TELEPHONE: MARKET 4-1802 
TELETYPE: NK 1066
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Inertia Switch
Operates between 0.25 and 10 g

t ratei »
»ry. \mbient temperature (operat-

iracy of ±5%. Better accuracies tota

i W es

ble of handling your most rigid 
uirements

witch is set to operate at an accel- 
•ration or deceleration between 
1,25 and 10 g and at a time between 
1.01 and 10 sec. Built to MIL-E- 
i272A, it is rated 3 amp, resistive 
vith 12 to 30 v de operating volt- 
ige.
Walter Kidde & Co., Inc., Avia­

ion Div., Dept. ED, Belleville, N.J.
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Variable Speed Drives
1/50 to 1/3 hp

Series SC-31 variable speed 
rives cover the 1/50 to 1/3 hp 
ange and use no tubes. They have 
ride speed ranges with stepless 
djustment from zero to full speed 
nd use circuit breakers for arma- 
ire protection.
Applied Technology Corp., Dept. 

:D, 475 Fifth Ave., New York 17, 
IX
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Time Delay Relay
Delay of 0.05 to 60 sec

Model N17 is a subminiature time 
elay relay which uses all-silicon 
imiconductor devices for maximum 
diability. The time delay is estab­
shed by RC time constant circuitry, 
emitting an overall standard ac-

Hudson offers the widest selec­
tion of standard tooling, cover 
assemblies with innumerable 
modifications and special cases 
and covers for unusual appli­
cations. All finishes are avail­
able for components of mu 
metal, nickel-silver, aluminum, 
brass, copper, steel and
st steel.

3 from 
id spe- 
uipped 

ent capa-

OSURES
If you need commercial or mil­
itary closures, or help on a 
special design problem, call or 
write Hudson outlining your 
requirements.

Precision Metal Components 
for Electronics, Nucleonics, 

Avionics and General
Industrial Applications

HUDSON sheet me

Clic : 262 ON READER-SERVICE CARD 
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EXPANDING

THE FRONTIERS OF

SPACE

TECHNOLOGY

Lockheed

ELECTRONICS: In the half century since the invention of the original audion 
tube by De Forest, the art of electronics has expanded to a fourteen billion 
dollar industry that is contributing in hundreds of ways to our knowledge of 
the universe and our understanding of life itself. At Lockheed, for example, 
over half the technical staff is engaged in electronics research and development.

CAPE CANAVERAL. FLORIDA • ALAMOGORDO, NEW MEXICO • HAWAII

Significant contributions to the advancement of the state of the art 
in electronics have been made by Lockheed engineers and scientists in 
such areas as: computer development; telemetry; radar and data link; 
transducers and instrumentation; microwave devices; antennas and 
electromagnetic propagation and radiation; ferrite and MASER research 
solid state electronics, including devices, electrochemistry, infrared 
and optics; and data reduction and analysis.

Over one-fifth of the nation's missile-borne telemetering equipment was 
produced by Lockheed last year. Its PAM/FM miniaturized system 
provides increased efficiency at one-fourth the weight of FM/FM 
missile-borne systems.

Advanced development work in high-energy batteries and fuel cells has 
resulted in a method for converting chemical energy directly into 
electrical power that promises a fuel utilization of almost 100% and 
an energy conversion efficiency of 70% or better.

Areas of special capability in computer development include the design 
of large scale data handling systems; development of special purpose 
digital computing-and analog-digital conversion devices; development of 
high-speed input-output equipment; and advanced research in 
computer technology, pattern recognition, self-organizing machines, 
and information retrieval.

Other major developments are: a digital flight data recorder able to 
record each of 24 channels every few seconds; digital telemetry 
conversion equipment to reduce telemetered test data to plotted form 
rapidly and inexpensively; advancements in the theory of sequential 
machines; and a high-speed digital plotter that can handle some four 
thousand points per second with the finished plot programmed 
into the data tape as a continuous curve.

Lockheed Missiles and Space Division is engaged in all fields of the art — 
from concept to operation. Its programs reach far into the future 
and deal with unknown environments. It is a rewarding future which 
scientists and engineers of outstanding talent and inquiring mind are 
invited to share. Write: Research and Development Staff, Dept. F-21, 
962 W. El Camino Real, Sunnyvale, California. U. S. citizenship required.
“The organization that contributed most in the past year to the 
advancement of the art of missiles and astronautics.”
NATIONAL MISSILE INDUSTRY CONFERENCE AWARD

MISSILES AND SPACE DIVISION
Weapons Systems Manager for Navy POLARIS FBM; DISCOVERER 
SA TELUTE; Army KINGFISHER; Air Force Q-5 and X-7.

SUNNYVALE PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA. CALIFORNIA
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CIRCUIT... RIGHT 
BEFORE YOUR EYES!

Q

XX ACRYLIC CONTROL KNOB—Has integrally 
molded pointer with color filled engraved hair line 
on under side. Fits 1/4 in. shaft and comes in variety 
of colors. Skirt diameter is 1 in.

Industrial Devices, Inc., Dept. ED, 982 River Rd., 
Edgewater, N.J.
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CONTROLLED ATMOSPHERE SYSTEMS.— 
Chambers provide under 1 ppm contamination with­
out excess inert gas flushing, reach 5 x 10*4 ultimate 
vacuum in less than 20 min. Equipped with full-view 
Plexiglas domes.

Scientific Engineering Labs, Dept. ED, 1510 Sixth 
St., Berkeley 10, Calif.
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DIT-MCO FAULT LOCATION CIRCUIT ANALYZER AUTOMATICALLY 
PLOTS TEST SEQUENCE ... PINPOINTS, IDENTIFIES 

AND PATTERNS CIRCUIT ERRORS.

DELAY-LINE ASSOCIATED CIRCUITRY.—Com­
plete custom delay packages to fit input, output, and 
packaging requirements, including amplifiers, flip­
flops, and logic circuits.

Deitime, Inc., Dept. ED, 608 Fayette Ave., Ma­
maroneck, N.Y.
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DIT-MCO's exclusive cross-reference Matrix Chart automatically pinpoints each cir­
cuit flaw and puts clear, concise test information directly in front of the operator! 
Horizontal and vertical indicator lights cross-reference on the matrix square corre­
sponding to the circuit under test. This square details type of flaw, circuit number 
and exact error location. Once an error is detected, the operator immediately marks 
it on the matrix square, resets the Universal Automatic Circuit Analyzer and con­
tinues the test.
All corrections are made direct from the Matrix Chart after thé test sequence has 
been completed. This saves up to 90% correction time by eliminating time consuming 
searches through diagrams, manuals or interpretive readout devices. Because the 
DIT-MCO Matrix Chart is a simple, concise representation of all test circuits, specifi­
cations, instructions and modifications, nothing is left to chance or guesswork! The 
comprehensive nature of the Matrix Chart system provides important data for 
statistical analysis and permits effective checks and balances. from the drafting 
board to obsolescence!

MINIATURE TUBE AND TRANSISTOR SOCK­
ETS.—Type SJ-424, for IETEC type sockets, has four 
contacts, Teflon body, is designed for compression 
mounting without «additional hardware.

Fluorocarbon Products Inc., Dept. ED. Camden 1, 
N.J.
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DIT-MCO, INC
ELECTRONICS DIVISION • BOX 06-20 I
911 BROADWAY • KANSAS CITY, MU. I

DIT-MCO, Inc. employs an expe­
rienced staff of sales engineers in 
the field. Contact your field engi­
neer or write for important facts 
about DIT-MCO Electrical Test 
Equipment.

PLUGBOARD 
PROGRAMMING 
MEANS 
EFFICIENT 
TESTING!

Jumper-wired plugboard programming utilizes 
simple, straight-forward adapter cables. Circuit 
modification problems vanish because all changes 
are easily made by re-jumpering the readily 
accessible plugboards.

Partial List of DIT-MCO Users
Aircraft Radio Corp e AiResearch Manufacturing Co. O American Bosch 
Machin* & Foundry Co. O American Motors O Amphenol Electronics Corp, 
of North American Aviation, Inc. O Bell Aircraft Corp. O Bendix Aviation

Arma Corp. • Amwran 
• Autonetics, A Division

Co. • Cessna Aircraft Co. • Chance Vaught Aircraft, Inc. • Chrysler Corp.
Corp. • Boeing Airplane 

Convair • Douglas
Aircraft Co., Inc. • Dukane Corp. • Electronic Products Corp. • Fairchild Aircraft Division 
• Farnsworth Electronics Co. • Frankford Arsenal • General Electric Co. • General Mills, Inc., 
Mechanical Division • General Precision Laboratory, Inc. • Goodyear Aircraft Corp. • Grumman 
Aircraft Engineering Corp. • Hazeltine Electronics Division, Hazeltine Corp. • Hughes Aircraft 
• International Business Machine* Corp. • Jefferson Electronic Product* Corp. • Lockheed Aircraft 
Corp, Missile Systems Division • Martin, Baltimore • Minneapolis-Honeywell, Aeronautical Division • 
Motorola, Inc. • Northrup Aircraft, Inc. • Pacific Mercury Television Mfg. Corp. • Radio Corp, of 
America • Radioplane Co. • Raytheon Manufacturing Co. • Servomechanisms, Inc. • Sikorsky 
Aircraft • Sperry Gyroscope Co. • Summers Gyroscope Co. • Sun Electric Co. • The Swartwout Co., 
Autronic Division • Temco Aircraft Corp. • Thompson Products • Topp Industrie* Inc. • Tran* World 
Airline* • U. 5 Naval Air Station Overhaul and Repair Depot* • U S. Naval Ordnance Laboratory, 
White Oak • Vertol Aircraft Corp. • Western Electric Co. • Westinghouse Electric Corp.
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MINIATURE RECTANGULAR CAPACITOR.- 
Type LK has four times the life required by MIL-C- 
25A, is 80% smaller than previous units. Operates to 
125 C. Voltage ratings, 600 v to 50 kv.

Plastic Capacitors, Inc., Dept. ED, 2620 N. Cly- 
bourn Ave., Chicago 14, Ill.
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CONNECTOR TOOLS.-Models 15500, 15510, and 
15520 respectively crimp, insert, and remove the 
company’s miniature DS connectors.

Deutsch Co., Dept. ED, 7000 Avalon Blvd., Los 
Angeles 3, Calif.
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HEAT DISSIPATING COIL.-Finned aluminum 
coil that clamps to rotary components, increasing 
their operating temperature limits. Made to fit size 
8, 10, 11, 15, and 18 units.

Kearfott Co., Inc., Dept. ED, 1500 Main Ave., 
Clifton, NJ.
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DC to 1 KMC

20 to 50 db: .10
RF CALIBRATION ACCURACY

.02

.05
db 
db 
db

Th 
Iva 
.ne
ini< 
rite 
or-’

ACCURACY (at DC)
1 to 5 db:
6 to 10 db

1 to 30 db:
40 to 50 db:

1
2

db 
db

We supply individual 
calibrations at 40n 

and 1000 MC and, upon 
request, at other frequencies.

ATTENUATION
MODEL 6(1

2 drums, 0-60 db
MODEL 61

3 drums, 0-61 db
MODEL 610

RANGE

in 1 db steps

in .1 db step

3 drums, O- IIO db in I
Impedance-50 ohms 
Connectors-Fnmale Type

db ste

N
Long term repeatability and 
assured quality are a result cf our 
experience in making coaxial attenua* 
with our own stable film resistors 
since 1917. Our facilities for attenuah 
calibration are the most accurate 
facilities available commercially
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Wemschel Fixed Coaxial Attenuators 
cover the frequency range of D( ’ 

12 KMC.

Write for complete cataloi 
specifying frequency ra°c 

of interest

Weinscbei Engineering
KENSINGTON, MARYLAND _
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another exclusive from ELECTROSNAP

New Model HU 20, actual size

RS

new miniaturized
environment - free
limit switch

ring sealed plunger with built-inmounting,
scraper to prevent jamming by ice or dirt, and epoxy

icies Switch has unusually high electrical capacity for its

> step:

b step

ib stei

nuatn

E CAW

sealed 
ments

02 db 
05 db
10 db
ACT

Write for new technical 
literature and specifications 
on environment-free switches.

our
tenua’ol

Unit is light-weight (only .1 lbs.), yet rugged enough 
to withstand 100 lbs. pressure in any direction. Case 
is silver-brazed for stronger, more positive seal. 
Corrosion-resistant materials used throughout; body, 
bushing and push-button plunger are stainless steel.

This switch is now used on commercial jet aircraft 
and is recommended for use in any environment on 
missiles, machine tools, military aircraft, etc.

leads. This construction meets the require 
of immersion test, MIL-E-5272-1.

Model Hl 1-2 
Conforms to MS-24331

DC Relay

For printed circuitry

SWITCH DIVISION
4216 W. Lake Street, Chicago 24, Illinois 
Telephone: VAn Buren 6 3100 • TWX No. CG-1400
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It's 40% smaller than the MS standard... only 
in diameter, 1%" high. Has these features of sealed 
switches which conform to MS 24331: single-hole

gn ONIC DESIGN » June 24, 1959

Bulkhead Mounting Filters

Low pass

size: 6 amps @ 125/250VAC/30VDC resistive. 2.5 
amps @ 30VDC inductive. Meets electrical capacity 
tests in 70,000-ft., -—65* atmospheres. Circuit 
is S.P.D.T.

Toggle Switch

Four-way operation
The type 8SB2-1 toggle switch combines the 
Vantages of multi-circuit control, single-hole 
mel-mounting, and a toggle actuator, with sub- 
liniature size. It comprises eight type USM5 
ntches, secured in a mounting bracket, with a 
nr-way toggle mechanism. Mounting in panels 
) to 1/4 in. thick, the toggle is maintained in 
inter position and is spring-returned from each 
the four possible operate positions. Each oper­

e position actuates two spdt switches and the 
ght basic switches meet MIL-S-6743. Ratings 
each switch are: 2.5 amp 30 v dc inductive; 

amp. 30 v dc, resistive; 5 amp, 125/250 v ac.
i The W. L. Maxson Corp., Unimax Switch Div., 
ept. ED, Ives Rd, Wallingford. Conn.
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Triple-Pole Environment-Free 
Push-Button Switch

Model Hl 1-24 simultaneously switches 3 
circuits, has MS type configuration. Elec 
trical rating 15 amps fn 125VAC/30VDC 
resistive, 10 amps (a 30VDC inductive. 
Weighs 9 oz. Meets requirements of MIL­
E 5272, procedure 1 immersion test. Write 
for details.

Series |\ bulkhead mounting, low pass filters 
ave a variety of ac and dc voltage ratings and 
iirrent ratings from 5 ma to 50 amp. Depending 
n the model, they are rated for maximum am­
ient temperatures of 85 to 125 C.

■ Sprague Electric Co., Dept. ED, 347 Marshall 
It . North Adams, Mass.
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For use in printed circuitry, this miniature spdt 
by 1 is a standard operating voltage of 3 to 24 
de,- ù dc resistance range to 8500 ohms, and a 
|pov. r requirement of 0.1 w. Contact rating is 
J to amp, 50 v dc, resistive.
Prie Electric Corp., Dept. ED, Frederick, Md.
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Formica team:

(1 to r) EAdon Fender, R&D; John 
Pitzer, Manager of Process Engi­
neering; ana Fenton Hamilton, 
Manager of Industrial Products— 
demonstrates flame retardant prop­
erties of netv paper-epoxy grade.

Formica perfects new Flame Retardant grade

New EP-37 Properties . ..

NEW PRODUCTS

Envelope Delay Equalizer 

Provides 50 delay characteristics

Multistage delay equalizer model EN-766 offe 
50 delay characteristics to complement or equali 
envelope delay introduced by wire lines and oth 
voice bandwidth circuits. The frequency of ma: 
mum delay is selectable in five steps from 1 to 
kc, while the delay at each frequency is variab 
in 10 steps from 0.8 to 3.5 msec.

Rixon Electronics, Inc., Dept. ED, 2414 Reed 
Dr., Silver Spring, Md.
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Microwave 
Signal Source

Has interchangeabli 
tuning units

Microwave signal source model KSS has a Hi 
to 11 kmc range and four interchangeable plug! 
tuning units. Outputs are 80 to 400 mw in t 
lowest range and 14 to 40 mw in the highest. Tl 
unit may be externally modulated and general 
internal cw signals and variable 10 to 10,000 p 
square wave signals. Frequency settings are 
accurate.

Polarad Electronics Corp., Dept. ED, 43- 
34th St., Long Island City 1, N.Y.
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Flame retardant

Self-extinguishing

Dimensional stability under both 
solder dipping and humidity 
conditions

Million megohms IR

Cold punch 1/16* 

10# avg. bond strength 

500°F. solder heat resistance for 
25 secs.

The team shown above demonstrates the flame retardant, self-extin­
guishing properties of the newest Formica copper clad, EP-37. Because of 
these unusually effective properties, the new paper-epoxy is well suited for 
use in computers, radio, tv, telephone and aviation electrical devices. 
Increased dimensional stability—30% greater than existing grades under 
moisture conditions—offers many other application advantages.

This basic new material offers the additional properties shown at left—■ 
so essential for dependable printed circuit performance. For complete in­
formation, send for free test sample and data information. Formica Cor­
poration, a subsidiary of American Cyanamid, 4512 Spring Grove Ave., 
Cincinnati 32, Ohio.

ORMICI a product of c

Magnetostriction 
Delay Line

For delays to 100 psec

For delays to 100 psec and digit rates to 1i 
the type 5810 magnetostriction delay line no 
have any number of continuously variable ta 
spaced at 2 usee. Input and output impedani 
are made to requirements.

Ferranti Electric Inc., Electronics Div., De 
ED, 95 Madison Ave., Hempstead, N.Y.
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HIGH-RELIABILITY
TANTALUM CAPACITOR SERIES FILLS THE WHOLE BILL
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Now, premium performance solid tantalum 
capacitors to fill your highest reliability 
requirements!

134 ratings from 1-330 Aif, 6-35 v

), 43-

:tion 
e
I psec

Exceeding all existing MIL specs over a full range 
of industry-standard ratings and case sizes, the 
subminiature SRM series features . . . new low dc 
leakage limits and long operating and storage life 
. . . standard ±10% tolerance . . . operation from 
-80°C to + 125°C . . . ruggedized construction . . . 
reverse voltage capability . . . nominal voltage 
derating required at 125°C. TI’s advanced process­
ing techniques and 100% testing of pre-aged 
units assure SRM capacitors to the most exacting 
reliability standards.
'Trademark of Texas Instruments Incorporated

3 0.1

0.00001

(Geometric Moan)

0.01

0.001

0.0001

DC LEAKAGE vs WORKING VOLTAGE 
AND TEMPERATURE

PERCENT OF RATED VOLTAGE

20 40 60 80 100 120 140

TEXAS 
INSTRUMENTS 

SEMICONDUCTORS

Q.E.B.
PRICES ON

Silicon Transistors: 1-999 
Germanium Transistors: 1-999 

Silicon Diodes and Rectifiers: 1-999 
Carbon Film Resistors: 1-999 

sensistor Silicon Resistors: 1-499 
tan JI-cap Tantalum Capacitors: 1-99

tO 1 T 
¡ne m 
ble ta

-, l l_ s21 ir iJ ALLIED RADIO
CORP

allied
I TEXAS

Contact your nearest Ti safes office 
today for delivery information and your 
copy of the 12-page bulletin listing 
specifications of all 134 ratings.

Texas Instruments
SEMICONDUCTOR-COMPONENTS DIVISION 

POST OFFICE BOX 312 13500 N. CENTRAL EXPRESSWAY
DALLAS. TEXAS

1OO N. WESTERN AVE. 
CHICAGO 80. ILLINOIS 

HAymarket 1-6800 
TWX: CG - 2898

from THE WORLD’S LARGEST SEMICONDUCTOR PLANT
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CENTRIFUGE SPEED CONTROL.-For use with 
the company’s model RCT 1 and RCT 2 centrifuge 
acceleration test machines, this unit provides elec­
tronic programming, sequencing, remote control, and 
infinitely variable g loadings.

Rucker Co., Dept. ED, 4710 San Pablo Ave., Oak­
land 8, Calif.

Build accuracy into all

SEND FOR CATALOG 10A 
which gives complete specifi­
cations ond prices on panel­
mounting, relay-rack and 
plug-in models.

Available up to 4PDT, this compact telephone­
type DC relay measures only 1'/»’ long x s/i" 
wide x 1VU" high over stack. Up to 500 
CPS Vibration. Current rating: up to 3 amps. 
Furnished with silver, palladium, or gold alloy 
contacts and beryllium copper contact springs. 
Stack insulation: Type G5 Glass Melamine. 
Coil resistances available up to 10,000 ohms. 
Insulated up to + 1 25 C. Available in open 
or hermetically sealed models. Type "K” 
enclosure available with either plug-in or 
solder terminals. Dimensions of hermetically 
sealed unit: 11V62" long x ’Vie" wide x 
1 high. For detailed specifications on thn 
compact unit write for your free copy of 
AEMCO's newest relay catalog.

equipment, test and production 
alike, with Metronix DC and AC 
Electronic Voltmeters.

These Metronix instruments are 
no larger than conventional volt­
meters, cost little more. They offer 
higher accuracy because they don’t 
load the circuit. In AC applica-

140 KW POWER-TEMPERATURE REGULATOR. 
—Model SPG5009 controls power input to an elec­
trically heated process to maintain a precise tempera­
ture. Can be used in high temperature testing of 
materials and structures using radiant heating lamps. 
Available in 50 kva air cooled or 140 kva water 
cooled versions.

Research, Inc., Dept. ED, 115 N. Buchanan, Hop­
kins, Minn.

tions, they respond accurately over 
a frequency range of 20 CPS to 
100 KC.

Selective, step-ranges run from 
0-1 OMV, to 0-300V AC, and 0-1 
to 0-1000V DC. Metronix Elec­
tronic Voltmeters can be furnished 
in MIL-spec, rack-mounting and 
plug-in models.

VOLTAGE-TO-TIME CONVERTER.—Model 1230 
connects directly to the company’s model 1031 coun­
ter-timer to provide a 4-digit in-line readout of de 
voltages. It accepts ±1 mv to ±100 v de inputs and 
delivers two pulses directly proportional to input volt­
age. Conversion with automatic polarity is effected 
in 10 msec with 0.05% accuracy.

Systron Corp., Dept. ED, 950 Galindo St., Con­
cord, Calif.

CIRCLE 291 ON READER-SERVICE CARD
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* MINIATURE 
TELEPHONE-TYPE DC 

RELAY CUTS SPACE 
REQUIREMENTS BY Vs!

RATE GYRO TEST TURNTABLE—Multiple fixed 
rate model T893 has provision for 14 slip ring con­
nections and a 3/8 in. pipe pneumatic connection to 
the 12 in. table top.

Sterling Precision Corp.. Dept. F.D, 17 Matinecock 
Ave., Port Washington, N.Y.

CIRCLE 290 ON READER-SERVICE CARD

wwte today
Your inquiries are invited Aik for 
your free copy of Relay Catalog 
describing all standard relays in 

the AEMCO line.

AEMCO offen a complete line of ¡19/ - % 
relay« in a wide choice of spring 
and coil combination«. operating 
potentials, and contact ratings. If T: .
one of hundreds of standard 
AEMCO relay types does not ex­
actly meet your requirements, we 
will be happy to design and monu- 
facture a unit to meet or exceed 
your requirements.

AEMCO also manufactures a complete line of Se­
quence and Automatic Re-Set Timers, Time Switches 

and Sign Flashers.

A SUBSIDIARY OF
ASSEMBLY PRODUCTS, INC 

Chesterland 17, Ohio
CIRCLE 283 ON READER-SERVICE CARD

PRINTED CIRCUIT LAMINATE.—Flame resistant 
Phenolite Grade EP-491 for use in computers. Has 
good cold punching quality, electrical properties, 
and dimensional stability. Available copper clad or 
unclad.

National Vulcanized Fibre Co., Dept. ED, 1059 
Beech St., Wilmington 99, Del.
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LOW-TORQUE DIAL COUNTER.—Designed as 
position indicator for servo systems with constant 
torque over the entire range. Has two concentric 
pointers, one connected directly, the other back 
geared to the input shaft. Directly readable to 0.00.

D. S. Plumb Co., Inc., Dept. ED, 77 Norfolk St., 
Newark 3, N.J.
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panel

$1350

NARROW-BAND F. M

AM
40kcCalibrated

Write for 4 page brochure

Model 
995A/4

0.1 to 100,000 uV 
002% per 10 min

Output: 
Stability

... Marconi designed this premium FM AM gen­
erator with very high stability, calibrated A I 
controls, 3 mod. frequencies and less than 25 
cps spurious FM Range is 1.5 to 220Mc with 
out extra equipment.

0 5, 015kc: also high dev 
0-50%, also simultaneous AM'FM



Solving switch problems fast...
DC to DC Converter

Weighs 3-1/2 lb

From a 12 to 14 dc source, the Cenco converter 
produces a 225 or 450 v output under nominal 
load. The portable, 3-1/2 lb unit is quiet, starts 
instantly, and creates no electrical interference.

Central Scientific Co., Dept. ED, 1700 Irving 
Park Rd., Chicago, Ill.
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Digital Limit Detector

Has 1 to 10 digit limits

your job... and Centmlabs

Series 100: ‘M** diameter 
Rating: 0.5 amp at 6 VDC, 
100 ma at 110 VAC 
Breakdown: 750 V. R.M.S. 
Up to 12 positions/section

>ne-

500 
nps. 
illoy 
ngs. 
line, 
hms. 
pen 
"K" 

i or 
ally

Digital limit detector model 1470 indicates low, 
go, and high to an exact number of counts with 
two banks of presettable switches. It can be inte­
grated with any of the company’s counters to pro­
vide alarm, digital control, or classification of basic 
measurements. The unit has solid state circuitry 
throughout and can be packaged with one to ten 
digit limits.

Systron Corp., Dept. ED, 950 Galindo St., Con­
cord, Calif.
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Se­
ches

Wirewound Resistors

Have standard tolerances 
to 0.25%

Made in standard tolerances of 1, 0.5, and 0.25%, 
series E encapsulated, axial lead resistors can be 
pro\ ided with tolerances to 0.02%. Tolerances may 
be matched to 0.1% for analog computers and 
bridge networks. Rated loads are 1/8 to 1 w; re­
sist nces, 500 ohms to 1.85 meg; diameters, 1/4 to 
3/8 in.; and lengths, 5/16 to 1 in.

I ecision, Inc., Dept. ED, 4748 France Ave., N., 
Minneapolis, Minn.
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Series 20:1M»* diameter 
Rating: 2 amp. at 15 VDC, 
150 ma at 110 VAC 
Breakdown: 1500 V. R.M.S. 
Up to 12 positions/section

Series 275: 1 W diameter 
Rating: 2 amp. at 15 VDC, 
150 ma at 110 VAC 
Breakdown: 1500 V. R.M.S. 
Up to 23 positions/section

Series 230: 3%* diameter 
Rating: 25 amp. at 6 VDC, 
7^ amp. at 110 VAC 
Breakdown: 3000 V. R.M.S. 
Up to 24 positions/section

Centralab/

Your switch problems can be solved quickly and 
efficiently at centralab. No matter how unusual 
or difficult the switch, you can get samples fast, 
quotations fast, and production fast! This is a 
result of years of specialized experience and 
superior facilities for designing and manufacturing 
a wide variety of switch types.

Typical of the extensive range of units available 
to you are the four centralab ceramic section 
switches shown here. These switches, and many 
others, are also available with phenolic sections, 
for economy applications, or where a larger num­
ber of positions is required.

DESIGN AIDS FOR ENGINEERS

centralab’s unique Switch Visualizer, which 
simulates actual switch operation, will help you 
simplify and speed up switch design. Used in 
conjunction with our detailed layout sheets (avail­
able for all centralab switch types), they greatly 
facilitate your job in switch design (and ours, too).
Write for them today—along with a copy 
céntralas Switch Catalog 42-405.

A Division of Globe-Union Inc.
960F E. KEEFE AVE. • MILWAUKEE 1, WIS.
In Canada: 669 Bayview Ave., Toronto 17, Ont.

of

VARIABLE RESISTORS • ELECTRONIC SWITCHES • PACKAGED ELECTRONIC CIRCUITS • CERAMIC CAPACITORS • ENGINEERED CERAMICS
CIRCLE 295 ON READER-SERVICE CARD
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COORS PRODUCES CERAMICTO MEET YOUR REQUIREMENTS!

Demands for better, stronger 
materials have been answered by 
Coors throughout the 47 years of 
their experience. Continuous re-

Eighteen years ago, this insulator was the 
answer to a need for a new ceramic for 
use on an early atomic project —Coors first 
production run of large ceramic parts using 
the isostatic technique.

Coors precision finishing improves 
accuracy of electrical character­
istics—this window for a traveling 
wave tube has thickness tolerances 
of ±.0005", and a flatness of 2 
to 3 light bands.

Brazing temperatures of 1083° C were 
used in making this hermetic ceramic-to- 
metal assembly, permitting high operating 
temperatures in the final use of this design.

New ceramic compositions, 
and new techniques have been 
introduced many times by Coors. 
Eighteen years ago Coors met the 
requirements of engineers in an 
early atomic project by supply­
ing both a new ceramic composi­
tion and a new isostatic technique 
for forming ceramic components. 
The result—a new, mechanically 
strong, completely homogenous 
ceramic having excellent elec­
trical properties.

Ceramic compositions or pro­
duction techniques are of little 
value without precise control. 
You need close tolerances—you 
obtain them from Coors in pro­
duction runs, or experimental 
prototypes. Customary, careful 
work by over 600 skilled workers 
permits holding tolerances of 30 
millionths of an inch on produc­
tion runs.

To meet increased demands, 
additional engineers are being 
assigned to the field—Coors engi­
neers in your neighborhood give 

search assures future develop­
ments. For example, Coors AD-99 
is only one of several ceramic 
materials recently developed to 
meet the new needs of the elec­
tronic industry.

Parallel with the develop­
ment of new ceramic composi­
tions is the research for new and 
better techniques. For example, 
a completely new department for 
metalizing and brazing was in­
stalled and recently enlarged. 
Ceramic-to-metal assemblies can 
be furnished where brazing tem­
peratures go as high as 1083° C 
—bonds have tensile strengths as 
high as 9,000 to 12,000 psi.

you on-the-spot ceramic design 
service. They need only your in­
vitation to help you with your 
ceramic problems.

For information concerning 
our facilities and for data about 
Coors high alumina ceramics, 
please write for bulletin 858.

COORS PORCELAIN 
COMPANY

600 Ninth Street, Golden, Colorado

NEW PRODUCTS

5000 V Power Supply
Has dual range output

For gas proportional counters 
which use high voltage gases, the 
model HV-2C power supply has two 
output ranges from 1 to 2.5 and 1 
to 5 kv. A 10-tum, 1000-division dial 
provides continuously variable out­
put within the two ranges and also 
makes resetting of voltages accurate 
within ±5 v in the high range and 
±3 v in the low. The unit will de­
liver 100 pa at up to 3 kv and has 
±6 v high and ±4 v low range 
stability. Voltage regulation is ±2 
v high range and ±1 v low range 
for rated 105 to 125 v line variations.

Technical Measurement Corp., 
Dept. ED, 441 Washington Ave., 
North Haven, Conn.
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Reaction Vibration 
Machine

Handles loads to 10,000 lb
The type RVH-96-10,000 reaction 

vibration machine vibrates loads up 
to 10,000 lb in both vertical and 
horizontal directions. It requires no 
special foundation to absorb reac­
tive forces and operates from 5 to 
60 cps with adjustable displacement 
from 0 to 0.125 in. maximum. 
Changes in vibration direction and 
displacement settings can be made 
in minutes with the load in position. 
Maximum acceleration rating is 10 
g, and table size is 8 x 8 ft. The sys­
tem is designed to MIL-STD-167 
requirements.

L.A.B. Corp., Dept ED, 116 
Onondaga St, Skaneateles, N.Y.
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Display Tube
For airborne use

Designed for airborne and moni­
tor applications, the model 7AUP4 
nine-pin display tube is 7 in. in diam­
eter and has a 7/8 in. diameter neck 
for decreased deflection power. It
< CIRCLE 298 ON READER-SERVICE CARD
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s 8 1/8 in. long and has electro- 
itati> focus and magnetic deflection, 
toode voltage is 8 kv; grid number 
! voltage, 300 v; focus voltage, 0 to 
l300 v; cutoff voltage, —25 to —75 

hi flight brightness, 75 ft-L min;
ind spot size, about 0.01 in. De- 
lection angle is 70 deg.
Westinghouse Electric Corp., 

electronic Tube Div., Dept. ED, 
’.0. Box 284, Elmira, N.Y.
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Heavy Duty Enclosures

Modular
Using a 22-1/16 in. wide frame, 

hese modular, heavy duty enclo- 
ures provide for flush mounting 19 
n. panels of any thickness. The 
janels may be recessed to any depth 
n the frame. Flush or bustle doors 
ire available. The 1-1/2 in. wide, 14 
¡age steel, box channel construction 
vith reinforced, built-in 12 gage 
aster mounts and lift eye recépta­
les prov ides rugged protection and 
nobility in modular or single unit 
pplications.
Amco Engineering Co., Dept. ED, 

333 W. Ainslie St., Chicago 31, Ill.
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Thyratrons

or grid controlled rectifier service 
Xenon thyratrons VTP 7386/ 
6JA/5685/5C21 and VTP 6278/ 
5F14 are designed for grid con- 
oiled rectifier service. The first has 
plate current of 6.4 amp average 
id 100 amp peak and can be used 
»control current pulses to welding 
ansformers, to control power to dc 
lotors supplied from ac lines, or to 
invert ac power sources to dc sup­
lies. The second can be used in in- 
rtei s for the generation of medium 

’ hi di frequency alternating cur- 
nts rum a low voltage dc source. 
Hu lies Aircraft Co., Hughes 

r°du ts, Dept. ED, International 
'To t Sta., Los Angeles 45, Calif.
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On December 18, 1958. the world entered a new era of communications with the successful orbiting 
of an Atlas ICBM—the Talking Satellite that broadcast President Dwight D. Eisenhower’s Christmas 
message to the world. Circling the earth at a speed of more than 1 7.000 mph, the Talking Satellite 
repeated the President's message, erased it, and received and rebroadcast new messages in both 
voice and code.

As America’s largest manufacturer of custom built and stock delay lines. ESC has continually met 
the responsibility of leadership by providing virtually every type of delay line needed by defense 
and industry. If you have a delay line problem, let ESC's design staff suggest a custom-built answer.

CORPORATION 534 BERGEN BOULEVARD PALISADES PARK NEW JERSEY

ESC

Distributed constant delay lines • Lumped constant delay lines • Variable delay networks • Continuously variable delay lines • Pushbutton decade delay lines • ”
registers • Pulse transformers • Medium and low power transformers • Filters of ail types • Pulse forming networks • Miniature plu^ mencapsulat

ESC Corporation is justifiably proud that its delay lines were selected to aid in this electrifying 
triumph for America and her electronics industry. Especially designed by ESC, these delay lines 
were used in the timing sequence for propulsion, the guidance system and the telemetering system. ’

WRITE TODAY FOR COMPLETE TECHNICAL DATA

exceptional empioyment opportunstes for e^inr-i -rs • Xpert' med in Computer omponents ex i 'lent profit strafini- pU



NEW PRODUCTS

the highest, 
the coldest

the hottest
7_ _ _ _ _ _ _  _ _ _ _ _ J

IN THE SMALLEST SPACE!

Transistorized 
Scaler

Has 2 mc maximum 
counting rate

Transistorized scaler model 49-22 offers both 
preset time and preset count. It has a digital read 
out system, a 0.5 |isec resolving time, a maximum 
counting rate of 2 mc, a count capacity of 10 mil 
lion, and a time capacity to 1000 min. Amplifier 
sensitivity is 0.5 mv and gain is 1000.

Radiation Instrument Development Lab, Inc.. 
Dept. ED, 5737 S. Halsted St., Chicago 21, Ill.
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110 Degree Picture Tubes

10-15/16 and 12-7/8 in. long

Tenney-mite STRAT 
environmental chamber

Model 17DKP4 and 21EQP4 110-deg picture 
tubes are 17 and 21 in. types with overall length 
of 10-15/16 and 12-7/8 in., respectively. Both have 
necks 3-9/16 in. long and incorporate a short 
electron gun that needs no ion-trap magnet and 
minimizes deflection distortion. They use magnetic 
deflection and low voltage electrostatic focus.

Radio Corporation of America, Electron Tub 
Div., Dept. ED, Harrison, N.J.
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fenneu
ENGINEERING, INC. J 0L

Altitudes to 200,000 ft., temperatures from -100° 
F to +350° F, in only 4 square feet of floor space. 
Now, any company can own a combined altitude 
and temperature test chamber . . . without 
sacrificing much valuable floor space. And the 
investment, too, is reasonable.

Only Tenney Engineering, world’s largest 
and most experienced creator of environ­
mental equipment, could produce the 
Tenney-mite Strat. Write for further 
information.

Write for a descriptive catalog -and complete 
information on Tenney’s research and development, 

engineering consultation, and design services.

OLDEST AND LARGEST MANUFACTURER OF ENVIRONMENTAL EQUIPMENT

1090 SPRINGFIELD ROAD, UNION, NEW JERSEY • PLANTS: UNION, NEW JERSEY AND BALTIMORE, MARYLAND

Crystal Can 
Relay

Withstands 20 g, 21 
cps vibration

This crystal can relay operates from —65 tl 
+125 C and under 100 g acceleration, 30 1 
shock, and 20 g, 2000 cps vibration. Ratings ar» 
2, 5, and 10 amp and sensitivity is 50 mw.

Electronic Specialty Co., Dept. ED, 5121 Sail 
Fernando Rd., Los Angeles 39, Calif. K|0
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K STANDARD

irnum

SK-M7-21C

read

RELIABLE RLKL-LKL

MULTI
KH-RKHPURPOSE

K” SERIES

FW-K FWR-K

THE WORLD FOR PLUG RESEARCH-DEVELOPMENT-MANUFACTURELARGEST FACILITY IN

121 S¡
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FOR USE UNDER CRITICAL 
PRESSURE AND LEAKAGE 
CONDITIONS—Hermetically 
sealed plugs with steel shells, 
steel contacts, and Canseal glass 
insulators for true hermetic seal­
ing. Electro tin plating over cad­
mium plate over copper flash 
provides highly receptive surface 
for soldering and corrosion re­
sistance.

FOR FLUSH OR SEMI­
FLUSH MOUNTING—Cannon 
RK Plug assemblies are 
equipped with an external 
threaded cauplinj nut which is 
the reverse of the standard K 
Series. Note: RK will mate only 
with RK's.

FOR CARRYING CIRCUITS 
THROUGH BULKHEADS
Cannon TBFK Bulkhead Plugs 
feature a double-faced construc­
tion allowing mating at both 
ends. Pin inserts. Single piece 
shell.

iet and 
agnetid

order up to 2500 
each of such popular 
I Cannon Connector

K ACCESSORIES—Cannon 
K Series Accessories include 
Straight and Angle 90 Junction 
Shells, Dust Caps, Bonding 
Rings, Gland Nuts, Clamps, and 
Dummy Receptacles to hold and 
protect plugs when not in use.

unum 
0 mil-

June 24. 1959

CANNON 
PLUGS

types as Miniature I), 
KO, DPD, DPA.
DPX, etc. Immediate 
shipment at 
factory prices.

FOR OPEN FLAME PRO­
TECTION AGAINST HIGH 
TEMPERATURES—Cannon 
K Firewall Plugs are available in 
straightana angle90° shell types. 
Wall mounting receptacles also 
available. Phenolic or fireproof 
inserts of glass-filled materials. 
Crimp type contacts. Cannon 
originated the firewall connector 
and continues to be the leader 
in this important field.

FOR ADDITIONAL INFORMA­
TION on the typical designs 
illustrated ..other configura­
tions for your specific applica­
tions...or the design, engineer­
ing and manufacture to your 
spec lai needs... write to Cannon 
Electric Company—3208 Hum­
boldt Street, Los Angeles 31, 
California. Please refer to Dept.

FOR USE IN TELEPHONE 
“BEEPER” ANO SIMILAR 
APPLICATIONS —Widely 
used on telephone recording 
units known as “beepers." 
Adaptable foi other similar ap 
plications.

Cannon has available a wide 
variety of other Plug designs 
FOR EVERY CONCEIVABLE AP­
PLICATION,., including aircraft 
and electronic Plugs conforming 
to Specification MIL C-5015D; 
Unit Plug In Rack/Panel and 
Modular; Audio and Low-Level 
Circuit Plugs; Miniatureand Sub- 
Mimatures; Coaxial RF Series 
Plugs, Printed Circuit Plugs; GM 
Plugs and Cannon Plug 'Harness 
Systems: "Kwik-Term" Termi­
nals and DC Solenoids.

FOR TV AND OTHER 
PANEL S WITCHING 
OPERATIONS—Quick con­
nect and disconnect RLKL Plugs 
are designed tor one-hand fast 
disconnect use on TV station 
program switching panels and 
similar type operations. Feature 
a quick coupnn । means. Latch­
lock secures plug to mated fitting 
(RLKL receptacle). Thumb pres­
sure releases it.

FOR AIRCRAFT, ELEC­
TRONIC, INSTRUMENT, 
MILITARY, MISSILE, IN­
DUSTRIAL AND COM­
MERCIAL APPLICATIONS 
Standard K and RK . in straight 
and angle 90° plugs with wall 
mounting receptacles. Conduit 
and clamp entry types. 1 to 110 
contacts in 250 different insert 
arrangements. 10, 15, 30, 40, 60, 
80,115 and 200 amp. silver plated 
brass on copper contacts. High 
quality phenolic, melamine, and 
formica insulators. Cadmium- 
plated aluminum alloy shells. 
Flashover voltages: 110 to 5000V, 
60 cps ac rms.

Factories in Los Angeles. Santa Ana Salem, Toronto. London, Paris Melbourne, and Tokyo. Distributors and Representatives in the Principal Cities of the World

CIRCLE 308 ON READER-SERVICE CARD



NEW PRODUCTS
General Electric

small panel meters

and

CIRCLE 309 ON READER-SERVICE CARD

ELECTRICGENERAL

Aluminum 
' bezel

Neoprene 
gasket

Neoprene 
gasket

Let G.E.’s BIG LOOK in panel meters help you 
improve the appearance and reliability of your 
equipment at low cost. Get the full story. Just 
contact your G-E Apparatus Sales Engineer, or 
write for bulletin GEA-6678, Sect. 593-303, General 
Electric Co., Schenectady, N. Y.

Neoprene-sealed 
zero set

Up to 28% longer scales allow accurate readings. 
Tough neoprene gaskets provide complete protection 
of internal parts and movements from dirt, dust or 
water. Best of all. General Electric BIG LOOK 
meters are competitively priced. And you can plan 
on fast delivery, too, from a national network of 
authorized stocking distributors and G-E Apparatus 
Sales Offices.

COMPLETELY SEALED CASES 
protect internal porta of in­
strument from harmful con­
taminants. Evon zoro-sot is 
scaled with a neoprene O­
ring.

. . . your choice of seven attractive colors 
widest selection of scales.

fress k Our Most Importent Product

DC Power Supplies
High voltage

These tube type and semiconduc 
tor high voltage de power supplic 
arc designed for such application! 
as hard tube radar modulators, tub! 
and high frequency structural test 
ing installations, wind tunnel chaid 
ing supplies, and linear accelerated 
for atomic research. One consol! 
houses all controls, meters, and pi | 
tective devices for each supply unil 
Ratings are 10 to I(XX) kv de ani 
milliampere to 250 amp.

General Electric Co., High Vol| 
age Specialty Transformer Seel 
Dept. ED, Holyoke, Mass.

CIRCLE 310 ON READER-SERVICE CARD I

Space Environment 
Chamber

Simulates 100 mile altitude
This chamber simulates cm ron-i 

mental conditions at altitudes t 100 
miles. It is 8 ft in diameter and 15 
ft long, permitting the testing of 
large components, assemblies, and 
subassemblies. Pumping equipment 
capacity is sufficient to handle con-1 
siderable quantities of gas such J 
might be experienced in combus-l 
tion and ion propulsion studies. ThJ 
system is track mounted, and th! 
chamber can be opened either bl 
rolling the removable end from thJ 
cylinder or by moving the cylindeJ 
from the fixed end.

Scientific Engineering Labs, Deptl 
ED, 1510 Sixth St., Berkeley 101

ALL A-C METERS utilizo 
moving-iron mechanisms— 
plus magnetic damping to 
settle the pointer quickly and 
accurately.

BIG LOOK styling of General Electric’s new small 
panel meters adds functional beauty to your products 
and equipment. Distinctive design creates the illu­
sion of bigness, yet these new meters fit into the 
same panel space as old style meters. You get big 
border-to-border scale . . . modern, clean-line design

SELF-SHIELDED CORE-MAG 
NET, used in d-c milliam­
motors below 5 MA ond 
all microammeters, permits 
mounting of meters on mag­
netic or non-magnotic panels 
without special calibration.

Etched Precision Resistor
In values to 200 ohms per sq in.

For use as meter shunts and j 
tenuator pads, these etched pre< 
sion resistors have resistive elemenl 
of cupro-nickel alloy and can M 
bonded to phenolic impregnate

< CIRCLE 311 ON READER-SERVICE CARD

X A-C AMPERES 3 q 

«IHIRAI ® ELECTRIC 
rm Aw r cat cmm

D-C VOLTS 1
GENERAL @ ELECTRIC 

CAT MOW

ACTUAL SIZE—Although they look bigger, 
these a-c and d-c units are actually 2Yi- and 
3!/2-inch sizes. Mounting is interchangeable 
with JAN, MIL and ASA (round) specifica­
tions. Widest range of scales and face-plate 
colors are available.
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Augat Bros. Inc., Dept. ED, 33
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Pulse Delay Network

CARD

Clic - 315 ON READER-SERVICE CARD ►

I Volt
Sec

200 C. Elastaclamp is available 
ir T3 flat press and T3 subminia-

Dept 
y 10

d pre 
y unii 
I.- am

tenu tion, 3.5 db; input and out- 
ri >e times, 1 and 4 msec, re-

Has 3.5 db maximum attenuation

Pulse delay network LD 228 
eets MIL-E-5272 and MIL-STD- 
)2A and has a delay’ of 75 ±5

mging from fractional values to 
00 ohms per sq. in. and will with­
and 100% overload for short 
eriods.
Photocircuits Corp., Dept. ED, 31

p 100 
nd 15 
ng oí 
, and 
)ment

D, 5 W. Cypress St., Glendale 
Calif.
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ubminiature Tube Shield

Removes up to 90% of heat
This heat-dissipating resilient

einen 
ran h

>rat01 erry Ave., Attleboro, Mass, 
onsol

ube shield also permits continuous 
lPP^e jeration in ambient temperatures

jtOt 1560 taPs at $$ “3 and 47 
■3 msec. Impedance is 330 ohms;

prec -ly*
Rat .an Electronics Inc., Dept.

These resistors
except physical size, of MIL-R-93-B, and MIL-R-9444.

1273 
‘Lollypop* 
Up to 400 K

For printed circuit boards, miniature plug-in packages... 
any tight place in which you must have a really small wire 
wound resistor, check Daven for the Super Davohm Minia­
tures that can solve your problem. For example...

1250
Up to 900 K

SHOWN ACTUAL SIZE T 
meet and exceed all requirements,

LIVINGSTON, NKW JERSEY

apt laminate, epoxy glass lam­
íate metal, or silicone glass lam­
íate Power dissipation averages 
re £ 5, 15, and 30 w per sq. in., 
espectively. Obtainable tolerances 
re 1; from 0 to 1 ohm, 0.5% from 

to 10 ohms, and 0.1% above 10 
hms. The units have resistances

ic h 
i hu- 
». The 
d the 
er by 
rn the 
Inuit i

»q in

md a

lermal conductive elastomer called 
Jastaclamp is designed to provide 
)mplete contact between heat 
ansfer medium and glass envelope 
hile protecting tubes from severe 
lock and vibration. Use of the 
laterial does away with dangerous 
ot spots and reduces bulb tem- 
erature in many cases up to 90%.

Top reliability in miniature
Daven wire wound resistors

The overall stability of Daven Miniature Resistors is 
possible because of an entirely new approach to subminia­
ture production techniques. A unique spool design permits 
low-stress winding of fine resistance wire... obtaining 2 
to 3 times the Resistance value previously supplied on a 
miniature bobbin. This is done under the most stringent 
quality control and inspection.

The industry's widest range of sizes, temperature co­
efficients, and tolerances is available for your requirements. 
Write today for further information and a complete resistor 
catalog.



ita*«

fDAILIES

i r rUPAY, march ».  ____________________* '

VüTS. Hits Venus 
By Radar Beam: 

156 MillionMiles 
II tÍ -^|M 1st Planet

■ Contact
Hl wfSTFORO »Mass'« ■wich » -'W> -M1" 
■h» m«* h«
■ urth another I“*«»1* X 
IhUK

I miles­
' h h wM the Or* ’

coBl*t with ■
~ body tx^nd «he

i presided E^nh®W\  ̂
‘ j .urcui me «a«* «»Sta «1» * i

7^ UrxMn 
the M»«wehd'«ns hw»«t«t* «

InW^Jt
mem «“* <4 ”* t
ii.r^w»«»«^ M

'' ■ -CM»««****

&•«» 1“ *1
«.he Prmtdmo •**'

Made ^maUrr
Th* wnjverse a*MeIR it Me hcen „l.f J

M * ...w***1* P 1
M alcutetiom . i . mdie»w 1
!■ ‘th* d.meowon« el u*J

Directly interchangeable wi?h 15

Sylvania Electronic Tubes, D [l 
ED, Emporium, Pa.
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amplifier for converter applicatioi 
type 18FY6, a high mu triodi 
double triode for detector audio aj
plication; type 36AM3, a half-wav 
rectifier; and type 32ET5, a bear

ai 
tl

mil prototypes, these radio receive 
tubes employ 100 mil heaters Typ 
18FW6 is a semiremote cutoff pen 
tode for i-f application; type J 8FXi 
a dual control miniature pentagri

Receiving Tubes
Have 100 mil heaters

power pentode. .
Sylvania Electric Products Inc 10

Ratigan Electronics Inc., Def an(
ED, 425 W. Cypress St., Glenda
4, Calif. '
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NEW PRODUCTS

Eimac Klystron final amplifier at Millstone Hill Radar site.

Missile Programmer
Has 13 channels

Designed to MIL-E-5272, th 
missile programmer has 13 isolate 
channels with an operation time i 
35 min and a time accuracy cha 
acteristic of ±20 msec. Conta 
rating is 0.5 amp, 115 v, inductiv 
and size is 2-3/8 x 3 x 6 in.

Ceramic Ladder Filters

2

P 
P 
k 
II 
vv 
ti

ti

EIMAC KLYSTRON POWERS VENUS CONTACT

1OO TIMES FARTHER THAN PREVIOUS RECORD!

On February 10 and 12. 1958. a high­
power radar of M.I.T.’s Lincoln 
Laboratory transmitted and received 
radar signals between Earth and 
Venus. A round-trip of 56.000,000 
miles! This historic event was man’s 
first radio contact with another planet. 
It was by far the longest man-made 
radio transmission on record.

The final amplifier tube of this giant 
radar is a super-power Eimac Klystron, 
the same used in missile and satellite 
detection and tracking. Eimac’s long 

experience and leadership in the devel­
opment and manufacture of ceramic­
metal power klystrons enabled the firm 
to design a super klystron capable of 
producing tremendous amounts of RF’ 
energy at the desired frequency.

In this application, as in tropo- 
scatter installations throughout the 
world, Eimac Klystrons have won a 
reputation for exceptional reliability 
and long life. Today Eimac manufac­
tures power amplifier klystrons for 
ultra high and super high frequencies.
CIRCLE 319 ON READER-SERVICE CARD

The transmitter for Lincoln Labo­
ratory’s giant radar was built by; 
Continental Electronics Manufactur­
ing Company.The radar was sponsored 
and is supported by the Air Research 
and Development Command of the 
United States Air Force.

EITEL-McCULLOUGH, INC

San Carlos • California

Occupy less than 1 cu in.
For use in if sections of sup 

heterodyne communication system 
these ceramic ladder filters occu] 
less than 1 cu in. and directly i 
place conventional filters with up 
30 elements. Units with a 455 i 

F 
7i 
¡IE

center frequency and 6 db ban ivel
width from 4 to .50 kc have ve 
low insertion loss.

Clevite Electronic Component 
Div. of Clevite Corp., Dept. El 
3311 Perkins Ave., Cleveland 1 
Ohio.

CIRCLE 318 ON READER-SERVICE CARD

7D 
le

ilec 
’0.

CIR

134 ELECTRONIC DESIGN • June 24, 195



i CARD

er

E CARD

Iters

E CARD

ts In 
De

in.

I sup 
syst
occu 

îctly 
th up 

455 
b ba
ive v

r2, 
isolat 
time
7 ch
Conta 
ductiv

eceiv
5. T 
iff pe 
18FX
n tagri 
icatio
triod 

dio a 
If-wa 
i be

IRCLE 323 ON READER-SERVICE CARD ►

Total Temperature Probe
Measures while deicing heater goes

lor use at flight speeds to Mach 
2 and higher, the model 102-D 
probe provides precise total tem- 
p< rature measurements while de­
icing heat is continuously applied. 
It will deice within one minute 
when subjected to the icing condi­
tions defined in Section 3.5, Para­
graph g of MIL-P-25632A. By con­
tinuously removing boundary layer 
air from the internal flow through 
the probe, the temperature of the 
central core of the flow, and hence 
the indicated total temperature, is 
almost completely independent of 
the temperature of the probe hous­
ing.

Rosemount Engineering Co., 
Dept. ED, 4900 W. 78th St., Min­
neapolis 24, Minn.
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Electroluminescent Lamps
Last over 12 years

Glo-Escent lamps arc electro­
luminiscent panels that consume 

.1 ma per sq in., operate on 110 
ac, 60 or 400 cps, and produce a

brightness of 0.1 to 1 ft-L. Pale 
reen, they range to 7 x 14 in. in size 
nd last 50,000 hr.
Miller Dial & Name Plate Co., 
ept. ED, 4400 N. Temple City
Ivd., El Monte, Calif.
CIRCLE 321 ON READER-SERVICE CARD

, De
fiend

ponen 
pt. E 
and 1

Cathode Ray Tubes
11-1/4 and 13-3/16. in long

For portable and shallow TV sets, 
• in. type 17DHP4 and 21 in. type 
1EMP4 cathode ray tubes are 
1-1/4 and 3-3/16 in. long, respec- 
tely. Operated at 6.3 v, the 
7DHP4 heater uses 0.45 amp and
e 2 EMP4 0.6 amp.
W< tinghouse_ Electric Corp., 
kctronic Tube Div., Dept. ED, 
0. Cox 284, Elmira, N.Y.
cl*‘ E 322 ON READER-SERVICE CARD

Four CLARE Typo 
HG6F relays mount

In a apace 50% 
V lose than cyiln- 
F drlcal multi-ole- 
r ment assemblies.

THE MOST EXCITING RELAY DESIGN OF THE TEAR
IN SPACE. POWER, AND COST

h h

2700 Jane Street, Toronto 15 Cable Address: CLARELAY

CLARE RELAYS

This striking new design provides the most re­
liable, durable, maintenance-free relays ever made 
anywhere, plus these savings.

•Mercury-wetted contact relays on test have completed 
over 8 billion operations with a contact-load of 250 volt­
amperes, and are still gomg strong.

SAVES POWER-
Six switches per coil saves 

operating power.

' SAVES COST­
Switch cost as much as 26% be­

low cost of same number of switches 
in cylindrical pacnages.

Compact CLARE
TYPE HG6F Relay ready 
for mounting. Overall 
dimensions : 3.640 x3 125 x 1 046

Latest in the Clare line of Mercury-wetted Contact 
Relays, world famous for their billions of opera­
tions*, is Type HG6F, a six-in-line flat-pack relay.

SEND FOR BROCHURE CPC-2
For complete information, contact C. P. Clare A Co., 3101 Pratt
Blvd., Chicago 45, Illinois. In Canada: C. P. Clare Canada Ltd.,

SAVES SPACE­
Unique packaging affords up to 50% 

savings in space over cylindrical 
'****%^^ , multi-element mercury-
^24 wetted contact relays.



NEW PRODUCTS

Harness and Cable 
Assemblies

For extreme environments

These molded harnesses and spe 
cial electric cable assemblies an 
produced from a variety of material; 
for maximum protection against spe 
cific environmental hazards. Har 
nesses can be made for —120 t< 
-4-500 F continuous use and -j-6001 
intermittent use. Any type am 
quantity of conductors, connectors 
and junctions can be provided.

Revere Corporation of America 
Dept. ED, Wallingford, Conn.
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Cutler Hammer s new sensitive, heavy duty transistorized relay. 
The Tung-Sol germanium transistor, power type 2N379, is at the 
center of the plug-in module, electronic heart of the relay.

New versatile 
relies on Tung-Sol semiconductor

20 Amp Switch 
Rain tight 

Rain tight and explosion proo
, - - i mthe 2CX3 switch is UL listed a | re

suitable for use in Class I vapor-ai
"I

mixtures, Groups C and D and ii pt 
Class II dust-air mixtures, Group
E, F, and G. UL rating is 20 amp 
125, 250, or 460 v ac.

Micro Switch, Div. of Minneapo 
lis-Honeywell Regulator Co., Dep 
ED, Freeport, Ill.
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Tung-Sol semiconductors furnish the 
combination of sensitivity and rugged­
ness needed for Cutler-Hammer’s new 
transistorized relays. The Tung-Sol units 
react quickly and display unfaltering 
electrical stability. They resist shock 
and vibration, and stand up under the 
most severe industrial service.

The cold weld seal found in all Tung- 
Sol power and high power transistors 
—an exclusive development of Tung-Sol 
research — contributes heavily to the 
long-life reliability Cutler-Hammer val­
ues. Cold welding gives a true hermetic, 
copper-to-copper seal and eliminates 
heat damage, “splash” and heat-caused 

lust

ivai]

formation channels on one mull 
track tape recorder for playback in 
automatic data reduction equi 
ment.

Calif.
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FM Systems
For multichannel telemetry data
These fm systems multiplex vai 

ious IRIG bands on a single tap
recording head. They permit tl 
recording of over 100 telemetry i

Wiancko Engineering Co., Dep 
ED, 255 N. Halstead, Pasaden

moisture. The special seal stays vacuum- 
tight, moisture-proof even through 
“breathing”.

If you need the power-saving, space­
saving features of semiconductors . . . 
if your circuit calls for tubes — you 
can be assured of premium performance 
when you specify Tung-Sol. Tung-Sol 
makes both to a single high quality 
standard. Our applications engineers, 
expert in both vacuum tube and semi­
conductor problems, can give you an 
impartial recommendation for the cir­
cuit complement that most efficiently 
answers your design needs. Tung-Sol 
Electric Inc., Newark 4, New Jersey.



ctors

ACTUAL SIZEnerica

CARD

proof

TRIMPOTMODEL 220ineai
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CARD

Preset Controllers

Sack inj

’asaden UNIT (illustrated at right) with same specifications. •Trademark

Exclusive manufacturers of Trimpot®, Trimit*. Pioneers in potentiometer transducers for position, pressure and acceleration
:e card 
CARD

Group 
.0 amp

Subminiature...
Proven Reliability

p data

lex van 
gle tap 
unit th 
rietry il

P.O. Box 2112G, Riverside, California
Plante: Riverside. California 

and Ames, Iowa

DC Power Supplies

Have 0.25% regulation
Built to MIL-T-945A require­

ments, these power supplies have 
±150 or 300 v dc output and cur­
rent ranges of 200, 400, and 1000 
ma. Input is 115 v ±10% at 60 cps; 
regulation, 0.25% for line or load; 
ripple, 5 mv; and output impedance, 
0.5 ohms. Output voltage is adjust­
able ±10%.

Lawn Electronics Co., Inc., Dept. 
ED, Woodward Rd., Englishtown,

Precision Wirewound 
Resistors

Have specified temperature 
coefficients

In values of 10 ohms to 3 meg, 
these precision wirewound resistors 
are made with any specified tem­
perature coefficient from —25 to 
4- 6000 ppm per deg C. They are 
available with solder lugs and axial, 
radial, or special leads.

Ultronix, Inc., Dept. ED, 111 E. 
20th Ave., San Mateo, Calif.
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Have range of 0 to 180,000 counts 
per min

Operating from all types of sens­
ing devices, these transistorized in­
dustrial preset controllers have in- 
Stant.ineous reset and glow counter 
tube or Nixie in-line readout. Pre­
M range is 0 to 180.000 counts per 
pin or 75.000 counts per see. Two 
p six digit single or dual units are 
bailable with three or more preset 
piml rs on any model.
I Dy ipar Corp., Dept. ED, 5150 
P‘Ui i St., Skokie, 111.
I C|K 329 ON READER-SERVICE CARD
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As many as 17 of these compact units can be mounted in a space of 
just one cubic inch. Designed for printed circuits and modular assem­
blies. Trimpot Model 220 measures less than 3/16* x 5/16* x 1*. Power 
rating is 1 watt and maximum operating temperature is 175°C. This 
Potentiometer meets or exceeds Mil-Specs for humidity, salt spray, 
fungus, sano and dust, as well as acceleration, vibration and shock. 
Self-locking 15-turn shaft insures sharp, stable settings...exclusive 
Silverweld* fused-bond termination and ceramic mandrel provide 
extreme temperature stability. The Model 220 is available in a wide 
variety of resistance ranges and a choice of two terminal types— 
gold-plated Copperweld wire or insulated stranded leads.
Stocked by leading electronic distributors across the nation, these 
units are ready for immediate delivery. Write for complete technical 
data and list of stocking distributors. AVAILABLE AS PANEL MOUNT

10ÏMP0T



NEW PRODUCTS
Vibration Exciter

DESIGNERS 5 to 250Û cps range

CONFIDENCE

Double Pulse Generator

MR SERIES

pole) to 70 (double pole).

P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR

Servo Mounting 
PotentiometerSPST-NO

SPST-NC 
SPST-NO-DB

3PST-NC 
3PDT

DPST-NC 
DPDT 
3PST-NO

SPST-NC-DB 
SPDT 
DPST-NO

DA. LTD.. GUELPH. ONTARIO

For more information about this medium duty, 
compact relay, call or write today—or get in touch 
with the P&B sales engineer nearest you. See our 
complete catalog in Sweet’s Product Design File.

PRINCETON, INDIANA • SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY

Vibration exciter model C125 can 
be used for sine wave testing or for 
random or complex motion testing. 
It has a five ton vector force output 
and a 5 to 2500 cps frequency range 
Weight of the moving element is 
100 lb.

MB Mfg. Co., Dept. ED, P.O. 
Box 1825, New Haven 8, Conn.
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RELIABILITY coupled with low cost are two 
factors which place the MR series relays high on 
P&B’s best seller list. They are being used in a 
multiplicity of designs . . . transmitters, street 
lighting equipment and small motor starters, to 
name but a few.

Both AC and DC models are available, with 
AC coils ranging up to 440 volts. All are adaptable 
for printed circuit mounting. The wide variety of 
contact arrangements include:

Load: 8 amps @115 volts, 60 cycle 
resistive.

Temperature Range:
DC —55 C. to + 85°C.
AC —55°C. to + 75°C.

Pull-in: Approx. 75% of nominal de 
voltage; 78% of nominal ac 
voltage.

Weight: 4 ozs.
Dimension*: 23,/V long x wide x 

2" high.
Mounting: Two dio holes. Can be 

adapted for printed circuits.
CONTACTS:

Arrangements: Up to 3pdt.
Material: 7/n7 dia. silver. (Others avail-

COIL:
Max. Resistance: 34,500 ohms.
Power: 1.5 watts de, 3.25 volt-amps ac. 

Will withstand up to 6 watts at 
25°C.

Voltages: Up to 110 volts de, up to 440 
volts 60 cycle ac.

GENERAL SPECIFICATIONS:
Breakdown: 1500 volts, 60 cycle rms 

between all elements.

LM SERIES: Plate circuit relays 
similar to the MR. All sp and dp 
contact arrangements shown 
above are available. Coils are 
wound to specified resistances up 
to 58,000 ohms max. Sensitivity 
ranges from 15 mw min. (single

High speed
Available in seven ranges from 1 

cps to 10 me, the model B-5-2 pulsei 
generator produces two identical 
pulse trains. Output pulse widths 
are adjustable from 20 mpsec t 
12.5 usee with rise and fall times otl 
8 mpsec. Both pulses may be del 
layed individually up to 500 psec I

Rutherford Electronics Co., Dcptl 
ED, 8944 Lindblade St., Culveil 

City, CaLf. I
CIRCLE 332 ON READER-SERVICE CARD I

Stands 500 cps, 24 g vibration
Available for standard bushing ( 

servo mounting, model 55 win 
wound precision potentiomet 
withstands vibration of 24 g at 5(1 
cps or 10 g at 1000 cps. Maximuj 
resistance is 100 K ±5% on staid 
ard units of ±1% on special typd 
Rated 2 w at 65 C, the unit operatl 

from —55 to -¿-105 C and survivi 
5 million revolutions.

New England Instrument ( I 
Dept. ED, 320 Main St., WogJ 
socket, R.I.

CIRCLE 333 ON READER-SERVICE CARD! 
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For further information, write to: 
Vice-President, M arketing-Defense Products, 
Crosley Division, Avco Corporation, 
1329 Arlington Street, Cincinnati 25, Ohio.

OPPORTUNITIES
FOR ENGINEERS
Crosley offers excellent oppor­
tunities to mechanical engi­
neers with experience in air­
borne gunnery, and electronic 
engineers with experience in 
fire control, radar and servos. 
Write to: Director, Scientific 
and Technical Personnel, 
Dept. L-69E, Avco/Crosley, 
1329 Arlington Street, Cin­
cinnati 25, Ohio.

Fire Control System 
for the B-52

Provide up to 175 in.-lb at 10 rpm
Heavy duty model HD1, HD2, 

and HD4 gear motors operate on 
115 v ac, 60 cps and may have any 
single speed from 0.5 to 1000 rpm. 
Respectively, they are rated at 1/65, 
1 30, and 1/20 hp and provide 
torques of 40, 80, and 175 in.-lb at 
10 rpm.

New England Gear Works, Dept. 
ED, Meriden Ave. and South End 
Rd., Southington, Conn.
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New and greater responsibilities have 
been given Avco’s Crosley Division by the; 
U. S. Air Force. Long a producer of fire 
control systems for bombers, including 
the B-47 and B-66, Crosley recently was 
named prime contractor for the ASG-15 
fire control system on B-52 bombers 
ordered for the Strategic Air Command.

Crosley now has complete responsibility 
for engineering, production and 
performance. Two of Crosley’s large 
plants manufacture, assemble and test 
complete turrets, computers and radar 
units for the ASG-15 system that both 
“searches” and “tracks” to aim the guns 
that defend the B-52.

In the months and years immediately 
ahead, many new and ingenious 
improvements will be made in bomber 
defense. Crosley already is at work on 
several, and has achieved remarkable 
results that will be reflected in the bomber 
defense systems of the future.

Crosley's extensive experience and 
technical capability have made it the 
first name in fire control systems.

Molded Magnetic 
Amplifiers

Operate with overloads of 1000%
Besides a life of at least 10 years, 

Ferrac 400 cps molded magnetic 
amplifiers feature strong resistance 
to shock and vibration and the 
ability to operate with overloads 
of 1000% and into dead shorts. Four 
types are available. The M-5501 is 
a general purpose unit with a vari­
ety of circuit applications. Type 
pl-5502 has a sensitive 100 K wind- 
ling and a 5 K feedback winding. 
pVith positive feedback to increase 
the B winding gain to infinity, it 

Kan provide circuits with high input 
or output impedance. Type M-5503 
P designed for use as a thermo- 
pnpie amplifier, and type \ 1-5504 
hs a general purpose unit with a 
Fnal bandwidth and high gain. 
I Ai pax Electronics Inc., Seminole 
P’v- Dept. ED, Fort Lauderdale,
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High Speed Relay

For telegraphic use
For telegraphic use, this solid 

state, spst relay has up to 200 baud 
keying speed and accepts polar or 
neutral inputs. It has an operating 
current of 20 to 60 ma with a 130 
ohm input resistance. The contacts 
handle 200 ma with a 160 v open 
circuit voltage.

Rixon Electronics. Inc., Dept. ED, 
2414 Reedie Dr., Silver Spring, Md.
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Silicon 
Rectifier

Pill size

1; 

w 
fo 

di,

Recording 
Oscillo­
graph

Handles up to 50 channels

Coaxial 
Switch

Has under 0.4 db 
insertion loss
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OUTPUT—0.5 to 36VDC K
U to 2 amps 1

REGULATION—Line—18MV (105-125VAC) '
NL-FL—18MV MODEL 62-124 

AU Transistor
OUTPUT—0.5 to 36VDC r;

O to 15 amps
REGULATION—Line —18MV (105-125VAC )

NL-FL—18 MV /

OUTPUT—5 to 7 VDC anil ranges includ­
ing 27 to 32VDC 
0 to 3 amps and ranges includ­
ing 0 to 1 amp

RIPPLE—less than 2MV RMS dJ
REGULATION—Line change 105 to 125V : 

25MV (max change in out­
put V): NL-FL—15MV

MODEL 62-121 
All Transistor

MODELS 22-111 
to 22 117

OUTPUT—28VDC Fixed 
0 to 5 amps

REGULATION—line— ± 0.25V
NL-FL—0.5V

MAX RIPPLE RMS 
without filter—3.5V 
with filter—15MV____________ __ ____

MODEL 22 101 
Magnetic Amplifier 

Regulated

OUTPUT—28VDC (nominal) with taps 
0 to 10 amps 1

MAX RIPPLE—without filter—2V 
with filter—35MV

lil
MODEL 21-103 
UNREGULATED

MAX RIPPLE—35MV RMS
APPLICATION—28V high current DC power 

supplies K
TIM

MODEL 21 
FILTER

•a

15 MA PLU< 
REGULATE

105

OUTPUT—105; 150; 105 or 212VDC (nom­
inal)

DC VOLTAGE REGULATION— 
Line—0.5% (1.0% for 212V) Q,
NL-FL—2%

MAX RIPPLE—5MV RMS___________________ 3-IN 
D

OUTPUT—150; 300; 300VDC (6 amps (a
6.3VAC) (adjustable ranges)

DC VOLTAGE REGULATION—
Line—0.2; 0.15; 0.05% \
NL-FI^-0.25; 0.1; 0.05%

MAX RIPPLE---- i; 4; 3MV RMS______________ 150 MA MODULAR 
REGULATED

OUTPUT—450VDC (6 amps 6.3VAC)
ADJUSTABLE RANGE—250 to 500VDC
DC VOLTAGE REGULATION— V,

Line—0.05% \
NL-FL—0.05% L

MAX RIPPLE—2MV RMS___________________
300 MA MODULAR 

REGULATED

OUTPUT—Twin 0-60VDC
DC VOLTAGE REGULATION—

Load—20MV (full output) \
Line—.035% (105-125VAC, 60cps)

MAX RIPPLE— 1-5MV RMS_________________

58
MODEL 62-102 

(300 MA SERIES)

OUTPUT—0 300; 0 300V DC (10 amps (a 
6.3V AC)

DC VOLTAGE REGULATION— \
Ixrad—60MV (full output)
Line—0.15% (105-125VAC, 60 400cps)

MAX RIPPLE—2MV RMS___________________

w?
MODEL 62-125 

DUAL UNIT 
300 MA/150 MA

OUTPUT—3-1000VDC (10 amps (tt 6.3VAC)
DC VOLTAGE REGULATION—

Ix»ad—45OMV (full output) k.
Line—0.045% (105-125VAC, 60cps)

MAX RIPPLE—8MV RMS

Q • I *
X MODEL 62-126

500 MA SERIES
1

dressen-barnes
250 NORTH VIN EDO AVENTE

PASADENA . CALIFORNIA | 

TWX PASA CAL 8499

NEW PRODUCTS

For use with RG 117/U and similar cables, the 
type YL coaxial switch can be supplied with a 
wide range of rf connectors, including LT, LN, 
7/8 in., and TRU. At 4 kmc, vswr is under 1.4, 
insertion loss is under 0.4 db, and crosstalk is over 
30 db. Characteristics improve at higher frequen­
cies. The unit is 9 in. wide, weighs 3 lb, and covers 
frequencies to 11 kmc.

Transco Products, Inc., Dept. ED, 12210 Ne­
braska Ave., Los Angeles 25, Calif.
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Designed to replace bulky selenium rectifiers n 
TV sets, radios, tape recorders and electronic in­
struments, the 40E5 silicon rectifier is slightly 
larger than an aspirin. It has a 400 piv rating and 
handles 750 ma with a resistive load, 500 ma with 
a capacitive load. It is rugged and withstands 
high temperatures.

Audio Devices, Inc., Silicon Rectifier Div., Dept. 
ED, 620 E. Dyer Rd., Santa Ana, Calif.
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Variable 
Attenuator

Microwave
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Metered 
Autotrans­

formers

Measure voltage, current, or power directly

The model 603 oscillograph records up to 50 
channels of test data on paper 12 in. wide. It pro­
vides variable record speeds between 0.05 and 170 
ips and presents data ready for study in seconds. 
The record drive is both forward and reverse, and 
response is flat to 6000 cps.

Midwestern Instruments, Dept. ED, P.O. Box 
7186, Tulsa, Okla.
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Equipped with meters in the output or load 
circuit, Variac autotransformer models W5MT3A 
and W5MT3W provide direct volt and ampere 
readings and direct volt and watt readings, re­
spectively. They have dual scales from 1 to 5 amp 
or 150 to 750 w and afford 3% full scale accuracy. 
The portable units are 9-15/16 x 6-3/4 x 6-3/8 in.

General Radio Co., Dept. ED, West Concord, 
Mass.
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Servo 
Analyzers

Have 0.0008 or 
0.25 to 100 cps range

Tlie VAMP variable attenuator covers its full 
0 to 3(i db attenuation range with less than 180 
deg of drive shaft revolution. It has a capacity of 
10 w average ¡lower and is available in ranges of 
2 to 4, 4 to 7, and 7 to 11 kmc. It weighs about 
2-1/2 lb.

Antenna & Radome Research Associates, Dept. 
ED, 1 Bond St., Westbury, N.Y.
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Model 100-A and 100-B servo analyzers have 1% 
stability and respective ranges of 0.25 to 100 cps 
and 0.0008 to 100 cps. They generate 20 v peak- 
to-peak sine and square waves, 30 v modulated 
sine waves and 5 v trigger pulses for external 
sweep. The units have a 100 to 1 attenuator, ac­
cept 50 to 5000 cps carrier frequencies, and meas­
ure phase from 0 to ± 180 deg.

Aetna Electronics Corp., Dept. ED, Readington 
Rd., North Branch, N.J.

CIRCLE 345 ON READER-SERVICE CARD
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Write for Catalog #1257. Contains complete details of LINK

lington

CIRCLE 349 ON READER-SERVICE CARD

08 or 
0 cps

LOCK and other Simmons Fasteners with unlimited money­
saving applications. Samples and engineering service available 
on request.

iave 1« 
00 cps

> amp 
jracy. 
i/8 in. 
ncord,
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This three-phase dc to ac static inverter has 
Putput ranges to 3 kva and load unbalance of 
^00i. Frequency stability is 0.5 to 0.002%; output 
ptage regulation, ±3%; harmonic content, under 
r- 1 he unit operates with 22 to 30 v input varia­
tion and withstands 300% overloads. It may be 
knrwtically sealed and can be used at tempera- 
Fres to 250 F. Of modular design, it incorporates 
Mo: trol oscillator, logic system, power section, 
M \ oltage regulator.
I Be g-Wamer Corp., Pesco Products Div., Dept. 
JD, 310 Vanowen St., Burbank, Calif.

CIRCLE 348 ON READER-SERVICE CARD

Type FC brake motors, for start-stop operations 
in drives and positioning systems, are hysteresis- 
synchronous or induction units wound for 115 or 
200 v ac, 60 or 400 cps. Intermittent torques to 
12 oz-in. are attainable, and the brake coil can be 
wound for any voltage to 100 v dc. Brake holding 
force is 10 oz-in.; engagement time, 40 to 50 msec; 
diameter, 1.675 in.; length, 3.75 in.; weight, 17 oz.

Globe Industries, Inc., Dept. ED, 1784 Stanley 
Ave., Dayton 4, Ohio.
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lulated 
external 
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Register Tube

Cold cathode

The Digitron GR 10 G cold cathode register 
tube may be used to display the count of either 
hard tube counting circuits or cold cathode load 
tube decades. It has a 160 deg viewing angle and 
1-1/2 in. numerals that are easily read from 50 ft. 
Maximum cathode current is 9 ma and operating 
voltage is 180 v.

Baird-Atomic, Inc., Dept. ED, 33 University 
Rd., Cambridge 38, Mass.
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Before they take to the skies, Falcon air-to-air guided missiles 
are shipped or stored in containers sealed pressure-tight by 
Simmons LINK-LOCK fasteners.

These precisely engineered fabricated aluminum cases are 
produced to Hughes Aircraft Company specifications by the 
following companies: Vendorlator Manufacturing Co., Fresno, 
California; Allison Steel Manufacturing Co., Phoenix, Ari­
zona; Avco Corporation, Crosley Division, Richmond, Indiana.

Features like these make the LINK-LOCK ideal for use on 
military cases made to rigid specifications as well as on inex­
pensive commercial containers:

• Impact and drop resistant.

• Positive-locking without springs.

• High preloading and high load carrying capacity.

• Compact design—lies flat open or secured.
• 3 sizes, for heavy, medium, light duty.

• Flexible engagement latch design... can be varied 
to suit different applications.

Brake Motors

High torque to size 
ratio

Static Inverter 

Three-phase

Falcon missiles travel first class
in containers secured by LINK-LOCK

SIMMONS

See our 8 page catalog in Sweet s Product Design File

Half-turn applies high closing pressure, counter­
turn disengages for opening. LINK-LOCK Les flat 
open or closed.

Fourteen No. 2 LINK-LOCK fasteners -» 
maintain a pressure-tight seal around cover 
of Falcon cases.

North Broadway. Albany 1 New York

QUICK-LOCK • SPRING-LOCK • ROTO-LOCK • LINK LOCK 
DUAL-LOCK • HINGE-LOCK



NEW PRODUCTS

without support
oxygen!

SINCÍ 1901
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deep drawn aluminum boxes and covers

RHEEM MANUFACTURING COMPAN
factories

CIRCLE 354 ON READER-SERVICE CARD
CIRCLE 351 ON READER-SERVICE CARD

Choose from more than 11,600 sizes, shapes and heights 
of square, round, rectangular boxes and covers — 

pay no tooling charge! All can be trimmed and modified 
to your specification . . . brackets and fasteners can be 

installed, holes and louvers punched, etc. Complete facilities 
for welding and painting too! Send print or contact your 

Zero Representative for quote on custom deep drawn 
parts using the exclusive Zero-Method tooling.

WRITE FOR 
NEW ZERO STOCK 

BOX CATALOG

THE MODEL REL-10 R-F POWER 
AMPLIFIER, with outputs from 10 to 
100 watts, dramatically increases the 
range of missile and aircraft tele­
metering systems . . . teams up with 
presently available FM transmitters... 
withstands adverse space environ­
ments as demonstrated during the 
full range of the 1760-mile Thor shot; 
as part of the 75,000-mile Lunar 
Probe; and on the Atlas Project Score 
satellite. For full specs, write for Data 
File ED-725-2

DEFENSE AND TECHNICAL PRODUCTS DIVISION 
11711 WOODRUFF AVENUE, DOWNEY, CALIFORNIA

CIRCLE 355 ON READER-SERVICE CARD
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ZERO
MANUFACTURING CO.
1121 Chestnut Street, Burbank, California
Telephone Victoria 9-5521 • TWX 9862 

representatives in 26 key cities covering the U.S. 
in Burbank, California and Palmer, Massachusetts

regulation "is 0.05% for 105 to 125 v ac changes; 
and load regulation is 0.1% from no to full load. 
The unit is 7 in. high and fits standard 19 in. racks.

Mid-Eastern Electronics, Inc., Dept. ED, 32 
Commerce St., Springfield, N.J.

Incorporating a magnetic line voltage regulator 
and a transistorized regulator circuit, the model 
ME36-5EM semiconductor power supply provides 
a continuously variable, 0 to 36 v de output with 
vernier control at 0 to 5 amp. Recovery time is 
under 50 psec and overshoot is less than 1% of the 
voltage setting. Ripple is under 1 mv rms; line

Semiconduc 
tor Power 

Supply

Continuously 
variable

Carrier 
Modulation 

Analyzer

Phase sensitive

About the size of a pack of cigarettes, this tester 
provides a safe means of testing bridge-wire fuses 
and explosive circuits without actuating or firing 
the explosives. It can be used to check ejector cir­
cuits, guided missile circuit continuity, bomb 
fuses, and remote control detonators. The unit, 
which needs no battery and derives its power from 
light, can be powered by a match.

McLean Development Labs, Inc., Dept. ED, 230 
Park Ave., New York, N.Y.

CIRCLE 352 ON READER-SERVICE CARD

This visual phase sensitive detector is designed 
to evaluate the performance of ac servo systems 
and similar devices using carrier modulation. Used 
with any oscilloscope, it provides a visual demodu­
lation of the carrier with no phase shift or time 
delay. Phase and amplitude distortion are zero 
regardless of carrier frequency. Quadrature and 
harmonic rejection are 100 to 1.

Boonshaft and Fuchs, Inc., Dept. ED, Hunting- 
ton Valley, Pa.
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LOUD, CLEAR 
SIGNAL FROM 
1760 MILES...
in the 215 me to 260 me telemetering band

Bimetallic wire 
that disintegrates 
with explosive 
violence at 600 C

Explosive Circuit 
Tester

Miniature

11,600 
Standard 

Sizes 
and 

Shapes
WITH NO TOOLING COST!

SIGMUND COHN CORP
121 SOUTH COLUMBUS AVE., MOUNT VERNON, N. Y



Miniature Relays

20 to 100 mw sensitivities

j band
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Type TQA miniature relays are 
designed for de operation at sensi­
tivities from 20 to 100 mw. Contact 
rating at 28 v de, resistive is 3 amp 
for silver and 0.5 amp for palladium 
or gold alloy. The units withstand 
100,000 operations; —55 to —}—100 
C; 50 g shock; and 10 g, 10 to 500 
cps vibration. Type TQAH is a 
hermetically sealed version.

Comar Electric Co., Dept. ED, 
3349 W. Addison St., Chicago 18, 
Ill.
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Precision Gaussmeter

CLEVITE
SILICON 

JUNCTION 
DIODES

Measures 300 to 20,000 gauss
Model G-501 is a precision nu­

clear magnetic resonance gaussmeter 
for determining magnetic field 
strength and homogeneity of stable 
or slowly changing magnetic fields. 
It permits measurements from 300 
to 20,000 gauss with standard 
probes.

Harvey-Wells Electronics, Inc., 
Research and Development Div., 
Dept. ED, 5168 Washington St., 
West Roxbury 32, Mass.
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250 MW Package ...
Fast Switching and General Purpose Types 
Featuring...

TECHNICAL DATA

i s» w
3.00 H

Preventive Maintenance 
Check Panels

R
For computers

Preventive maintenance check 
panels 20.174 and 20.175 quickly 
verify the accuracy of fully ex­
panded 16-31R and 16-131R PACE 
systems as well as smaller and non- 
standard systems. They do not re- 
Quir any computer setup modifi- 
catic I except the throwing of the 

3M PAN hinc m switches.

CLEVITE
TRANSISTOR PRODUCTS A DIVISION OF

CLEVITE

MECHANICAL RELIABILITY — Rugged, hermetically sealed, 
subminiature packages. Designed to meet both military and 
commercial requirements.

ELECTRICAL SUPERIORITY Excellent high temperature 
operation . . . thermally stable . . . high forward conductance 
. . . efficient rectification.

PRODUCT UNIFORMITY — Tight manufacturing controls.

For details, write for Bulletin B217A-1 B217A-2

Max. DC Forward Current 
Type Inver. Oper. @ Specified

Voltage Voltage

Max. Inverse Current

i@ 25°C @ 150°C Test 
Volts

IN457 60 V 20 ma @ 1.0 V 1025 pa 5.0 /xa
- '

60 V

1N458 125 V 7 ma @ 1.0 V ).O25 /xa 5.0 /xa 125 V

1N459 175 V 3 ma @ 1.0 V 1.025 /xa 5.0 /xa 175 V

1N662 90 V 10 ma @ 1.0 V 20 pi 100 /xa (@ 100° 0 50V

1N663 90 V 100 ma @ 1.0 V 5.0 /xa 50/xa (@ 100° 0 75 V

1N778 100 V 10 ma @ 1.0 V 0.5 /xa 30/xa(@ 125° 0 100 V

1N779 175 V 10 ma @ 1.0 V 0.5 /xa 30/xa(@ 125° C) p5V

OTHER CLEVITE DIVISIONS;

Cleveland Graphite Bronze * Brush Instrument* 
Clevite Electronic Component* * Clevito Harri* Product* 

Clevite Ltd. • Clevite Ordnance * Texas Division 
Clevite Research Center • Intermetall G.m.b.H.

E tronic Associates, Inc., Dept.
ED, ong Branch, N.J.
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NEW PRODUCTS

HV Power 
Supply 

For specialized 
tubes

A dc power source for photomultipliers, kly­
strons, ionization counters, traveling wave tubes, 
and backward wave oscillators, the model 222A 
power supply has a 500 to 5000 v range. Its 0 to 
10 ma rating permits operation of several photo­
multipliers at once. The unit features positive or 
negative polarity, continuously metered current, 
and 10 mv peak-to-peak maximum ripple. Two se­
lector switches and a linear vernier control permit 
accurate adjustments. Voltage may be reset to 
within 0.05%.

Alfred Electronics, Dept. ED, 897 Commercial 
St., Palo Alto, Calif.
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Miniature 
Wirewound 

Variable Resistors

5 w capacity

Series WW and WN Radiohms are 5 w, variable 
wirewound resistors in long or short shaft styles 
and resistance values from 1 ohm to 100 K. They 
are 1-3/32 in. in diameter and 9/16 in. deep and 
have a minimum life of 10,000 cycles.

Centralab, Dept. ED, 900 E. Keefe Ave., Mil­
waukee 1, Wis.
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Phelps Dodge Applied Research has developed 
many outstanding magnet wires that anticipate 
the requirements for advanced insulation 
system designs. This widely diversified group 
of Phelps Dodge “firsts” includes:

CLASS A (105

Gyro

Has inner gimbal

This split rotor, solid bar inner gyro is designed 
for small, short range missiles and drones. The 
spring wound, two-axis unit resists shock to 100 g, 
acceleration to 30 g, and vibration to 10 g while 
maintaining 0.1 deg per sec drift accuracy. Maxi­
mum time to speed and uncage is 0.1 sec and 
running time is 4 min with 8 min rundown time.

Clary Corp., Clary Dynamics Div., Dept. ED,
408 Junipero St., San Gabriel, Calif.

CIRCLE 362 ON READER-SERVICE CARD14 4 Any time your problem is magnet wire, consult Phelps Dodge for the quickest, surest anl
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Magnet Wires that 
pace the Industry 
come from 

Phelps Dodge!

IDEREZE (solderable); FORMVAR (square and rectangular)

5° INDEZE ' (self-bonding); S-Y BONDEZE" (solderable self-bonding)

I IP-EZE (solderable self-gripping)

CLASS B (130°C) NYLEZE® (solderable); THERMALEZE® B (round film)

_o/*. THERMALEZE F (round, square, rectangular film)
CLASS F

DAGLAS * (flexible glass)

CLASS H DAGLAS® H (flexible glass)

^■1
■ 15

^B’ Mh * ■ <
Thermal Analog H 1

Tube H
IwT F°r system evaluation

The Thermion thermal analog tube is a tool for 
reliability design before prototype stages. It is 
physically and thermally identical to any vacuum ।
tube of the same size class, an accurate thermal ^B
analog of an electron tube under study. The unit ^B
permits optimum thermal component layout in ^B
system breadboarding and evaluation stages and ^B
also the selection of thermally efficient hardware, 
mountings, and enclosures.

Research Council, Inc., Dept. ED, 1062 Main ^B
St., Waltham 54, Mass.
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i I
Slip Ring and Brush| *1 Assemblies W
For thermocouple and strain

These slip ring and brush assemblies are de- 
signed for transmitting signals from rotating strain 
gages and thermocouples to fixed recorders or 
control stations. In sealed housings, they have 
individually adjustable brushes. Contacts and 
rings are of compatible material to avoid spurious 
emf effects.

Rotary Devices Corp., Dept. ED, 30 Jay St., 
Englewood, N.J.
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H
MMI .. 1

Withstand 30 g ^B

kSBBM PHELPS DODGE COPPER PRODUCTS 
r M CORPORATION

Made to MS-24250 requirements, type B relay is H|
a crystal case unit rated 2 amp, 28 v dc or 115 v ac 
for a life of 100,000 cycles. It is also available as J
type BR with internally mounted silicon rectifiers HB
for use at 400 cps or higher. Both units withstand

Q INCA MANUFACTURING DIVISION
■BEBhRBHrI foot wayne, indiana

oU g, to zUUU cps vibration.
Hi-G, Inc., Dept. ED. Bradley Field, Windsor 

Locks, Conn.

CIRCLE 363 ON READER-SERVICE CARD

RONIC DESIGN • June 24, 1959____________________

LIKLLc Joo ON ReADek-SeRVIlc CARD



NEW PRODUCTSGR Automatic
VOLTAGE REGULATOR

for Constant A-C Line Voltage
Half-Wave 
Magnetic 
Triggers

For silicon controlled 
rectifiers

Self-Balancinj 
Potentiometers

For flight testing

Handles Any Load Up to 6 KVA
Accuracy Is ±0.25%, 

Independent of Load
Speed Of Correction 

10 Volts Per Second
Output Voltage Adjustable± 10%
Input Voltage Range ±10% 
High Efficiency

No Power-Factor Restrictions
Costs and Weighs Less Than Any 
Other Type Per KVA
Eight Different Models for Table, 
Relay Rack or Wall Use and for 
115- or 230-Volt Lines, 50 or 
60 Cycles
Prices from $490.00
Four Militarized Models Available

Write for AUTOMATIC VOLTAGE REGULATOR BULLETIN

Series 408 half-wave magnetic triggers are de­
signed for use with C35 or equivalent silicon con­
trolled rectifiers. Their operating range extends 
from 50 to 400 cps, and their output presents a 
steep wave front to the gate circuit of the rectifier, 
allowing precise determination of firing angle. The 
units are insensitive to line transients, commutator 
noise, and capacitance to ground. In combination 
with silicon controlled rectifiers, they provide high 
power amplification. They are 11.6 cu in. and 
weigh 15 oz.

ACF Industries, Inc., Avion Div., Dept. ED, 11 
Park Place. Paramus, N.J.
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Series EMP-NS2 Autopots are self-balancing po­
tentiometers that accept outputs from thermo­
couples or other transducers in flight test pro­
grams. The direct reading, plug-in units include 
pyrometers in 25 ranges and millivoltmeters in 14. 
Power requirement is 0.15 amp, 115 v, 400 cps; 
resolution 0.25% of full scale; minimum readable 
input charge, 30 pv.

Daystrom Pacific, Dept. ED, 9320 Lincoln Blvd., 
Los Angeles 45, Calif.
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ON MINIATURE LAMPHOLD­
ERS AND INDICATOR LIGHTS

GENERAL RADIO COMPANY
Broad Avenue «t linden. Ridgefield N J NEW YORK AREA 1000 N Seward St LOS ANGELES 3« 

»055 I3th Sl. Silver Sprint Md WASHINGTON. O. C. 1150 York Road. Abm|lon. Pa PHILADELPHIA 
11(2 lot Allot Ave . lot Altot Calrf SAN FRANCISCO 6605 W North Ave. Oak Park. III. CHICAGO 

In CANADA 9$ Floral Paikwa, TORONTO IS
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SEND FOR THESE DETAILED 
DATA SHEETS

WEST CON CORP, MASSACHUSETTS

Metallized Paper 
Capacitors

Operate from —55 to 4-125 C

Transistor 
Oscillators

400 cps to 500 kc range

• No. X3245 — Electronic 
Triggers witch

• No. R115 — "Mineon” 
Indicator Light Assembly

• No. 101N-022 — Neon 
Glow Indicator Light 
Assembly

• No. H2005-IL — "Mini- 
space** 2-Pin Lampholder

• Series 1900 — 2-Pin Lamp­
holders with Mounting 
Brackets

• "Tinylite" Midget Screw 
Lampholders

• No. 121 — "Tinylite" 
Midget Indicator Light 
Assemblies

and also the Quick- 
Reference Catalog of the 
big DRAKE line.

Series M-150 and W-150 metallized paper ca­
pacitors come in round, rectangular, and wafer 
types and may be hermetically sealed. They op­
erate from —55 to -j-125 C, and have voltages of 
100, 200, 300, 400, and 600 v. Values start at 
0.001 pf.

Electron Products Co., Dept. ED, 430 N. Hal­
stead Ave., Pasadena, Calif.
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Series LTO transistor oscillators have a 400 cps 
to 500 kc range, up to 1 ppm frequency stability. 
+0.002% calibration accuracy, and 15 min warmup 
time.

Monitor Products Co., Dept. ED. 815 Freeinont 
Ave. S., South Pasadena, Calif.
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Servo Motor

Size 8

Film Resistors

7 to 150 w sizes

DRAKE
MANUFACTURING COMPANY
4624 N. OLCOTT AVENUE CHICAGO 31, ILLINOIS

Buid to BuOrd Mark 23, Mod 1, the type 
5002-04 size 8 servo motor has a 0.35 oz-in. stall 
torque and a 24,700 rad/sec2 torque to inertia 
ratio. No load speed is 6200 rpm and rotor 
moment of inertia is 10 g cm2.

John Oster Mfg. Co., Avionic Div., Dept. ED, 
1 Main St., Racine, Wis.
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Type RD high power, high frequency resistors 
exceed MIL-R-11804C requirements and can b 
cycled from near absolute zero to almost red heal 
without electrical property loss. They can be sud 
plied in values from 10 ohms to 3 K and in stand 
ard sizes from 7 to 150 w. Standard tolerances ad 
±2 and ±5% and standard temperature coefficied 
is under 0.035% per deg C. Spiralled resistors in tl I 
same sizes can be furnished with resistances tl 
several megohms. All units derate to zero at 235 (

Filmohm Corp., Dept. ED, 48 W. 25th St. Xed 

York 10, N.Y.
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MINIATURE LIGHTING SPECIALISTS
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1N2175 SILICON ACTUAL SIZE

EVICE

Blvd.

ange

eeinont

1400ors
izes

Light wc»-tungsten rature of 2S70°K

HE WORLD'S LARGEST SEMICONDUCTOR PLANT

1, 195'

LOO cps 
ability 
rarmup

punch-card or tape 
data processing, and 
many other control systems

Specify the TI 1N2175 today and get immediate 
off-the-shelf delivery in 1-999 quantities from all 
authorized TI distributors and production quan­
tities through TI sales offices.

ig po- 
înno-

pro- 
clude 
in 14. 
) cps; 
dable

Now you can get quadrupled sensitivity and 
unprecedented design flexibility with the new 
subminiature TI 1N2175 Photo-Device.

resistor! 
I can bl 
red lical 
. be supl 
in standi 
mees ari 
ot IHeieii 
ors in th 
:anees t( 
at 235 C 
St.. Nev

Easily activated, the 1N2175 switches from a 
low dark current of only 0.5 pa to a high light 
current of 1200 pa at 1200 ft-candles — within 
2 psecs. Rated at 250 mw at 25°C, the 1N2175 
operates over a range of 1-50 volts, and derates 
linearly to 125 C. Minimum operating temper­
ature is-55 °C.

1000 1200
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ELECTRIC CO.
Your Authorized 

Tl Distributor
Tl semiconductor» ore USE-PROVED 
by thousand* of customers and 
GUARANTEED for one full yearl 
Now available at Factory Prices in 
1-999 quantities:
Silicon transistors, germanium tran­
sistors, silicon diodes and rectifiers 
and carbon film resistors.
sensistor silicon resistors: 1-499 
tan-TI<ap tantalum capacitors: 1-99

TEXAS INSTRUMENTS 
SEMICONDUCTORS 

From 
NEWARK

Texas Instruments
INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION 

POST OFFICE BOX 312 13SOO N. CENTRAL EXPRESSWAY 
DALLAS. TEXAS

CIRCLE 375 ON READER-SERVICE CARL

SWITCHES FROM
DARK TO LIGHT CURREN
IN 2 MICROSECONDS

I

FREE
Newark Electric's all-new, 
1959 INDUSTRIAL ELEC­
TRONICS CATALOG #69
Order now for your copy of this 
388-page reference to the newest 
electronic devices, including Texas 
Instruments complete line of semi­
conductors and components.



NEW PRODUCTS

TELEDYNE
Covers 200 cps to 11

READER-SERVICE CARDCIRCLE 379 ON

Write for Literature and Prices

CIRCLE 377 ON READER-SERVICE CARD

for SEMICONDUCTOR and other uses
ANTIMONY
BISMUTH

content of lessCADMIUM ZINC
INDIUM

•143
CIRCLE 378 ON READER-SERVICE CARD
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LEAD
SILVER

Sweeping 
Oscillator

INQUIRIES ARE INVITED regarding preforming 
these metals to your specification.___________

Ferrite Components

Need no external magnet

total impurity content of less 
than 1 ppm.
total impurity content of less 
than 1 ppm.
no single impurity in excess of
1 ppm. •
total impurity content of less 
than 2 ppm.

Write for our new bro­
chure on TADANAC 
Brand High Purity 
Metals.

Measures to the nearest 
0.1 msec

pounds — with 
urium each less
total impurity 
than 1 ppm.
total impurity
than 1 ppm.

INDIUM ANTIMONIDE mereiai purity

Digital Interval 
Timer

ELECTRONIC DESIGN • June 24, 19

no single impurity in excess of 0.1 
ppm also other grades with a wide 
range of preform shapes and sizes.

zinc and tell- 
than 0.01 ppm. 
content of less

The Ligna-Sweep model SKV sweeping oscil­
lator covers 200 cps to 11 me and provides sweep 
widths from 20 kc to 10 me on its variable bands 
and 2 to 20 kc on its fixed bands. Sweep rates 
are 0.3 to 30 cps in three ranges, 30 cps, and line 
lock.

Kay Electric Co., Dept. ED, Maple Ave., Pine 
Brook, N.J.

Portable model 2202TL digital interval timer 
meets MIL-T-945A and MIL-E-4970 and meas­
ures intervals to die nearest 0.1 msec for a total 
indicated time of 9.9 or 99.9 msec. Longer inter­
vals can be provided. The unit has indicator! 
lights that show the sequence of two events. |

Erie-Pacific, Div. of Erie Resistor Corp., Dept,I 
ED, 12932 S. Weber Way, Hawthorne, Calif. I
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suitable for intermetallic com-

TABER TELEDYNE 
can be used with 

the Taber Pres­
sure Indicator 

shown or other 
standard recorders 

and controllers of strip 
or round chart type, 
such as the Wheelco 
8000 shown at 
right.

TABER INSTRUMENT 
CORPORATION

Section 161 107 Goundry St.
North Tonawanda, N. Y.

Phom: LUdlow 8900 • TWX - TON 277

Using a compact magnetic field unit in plac 
of heavy external magnets to control transmissio 
characteristics, these ferrite components are 1/ 
the weight and volume of older components. Tb 
magnetic field unit is small enough to fit insid 
the coaxial envelope of ferrite isolators. For tb 
400 to 11,000 me frequency bands, the component 
can be used in radars, countermeasures, commi 
nicatíons, missiles, and special test equipment.

Sperry Microwave Electronics Co., Div. c 
Sperry Rand Corp., Dept. ED, Clearwater, Fla.
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THE CONSOLIDATED MINING AND SMELTING COMPANY OF CANADA LIMITED
Metal Sales Division: 215 St. James Street W., Montreal 1, Quebec, Canada —Phone AVenue 8-3103

BONDED STRAIN GAGE construction makes the TELEDYNE practically 
insensitive to vibration or shock . . . keeps it on the job long after other trans­
ducers have failed. The resolution of the Teledyne is INFINITE for the precise 
measurement of gaseous or liquid pressures. Handles extremely corrosive alka- 
lies and acids including fuming NITRIC ACID. Pressure Cavity can easily be 

cleaned-out. Repeatability 0.1%, Linearity U.25%, 
Hysteresis 0.5%, Ambient Temperature —65* F. 
to F250* F. (18* C. to 121* C ), 1 Millisecond

1 Response. Eleven Pressure Ranges 0- ¡00 up toQ 10 000 PSIG

HIGH PURITY METALS

MWF0

Wheelco 8000
Recorder Controller
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the name 
to remember

For high-performance 

slip rings, 

brushes, commutators 

and switches

Silicon NPNP Switch

Inratings to 400 piv

Pushbutton 
Switch

Rated 10 amp, 125 v ac POLY- 
SCIENTIFIC 
CORPORATION
BLACKSBURG, VIRGINIA

MEDALIST* meters
Combine increased readability with 
attractive color styling. ASA/MIL 1 
2^' and mounting. Up to 50% 
longer scale in same space as conven­
tional types. Standard and special 
colors. Bulletin on request. Marion 
Intfrvmont Divition, Minnoapolit-Honoy- 
wall kogvlator Company, Manthorior, 
N. H., U. S. A.

•T.M. Ref U.S. Pet. Off. U.S. A Foreign Patents 
Copyright © 1»M. Marion

Export Soles and Service: Bendix International Div., 205 E. 42nd St., New York 17, N. Y. 
Canadian Affiliates: Aviation Electric Ltd., 200 Laurentien Blvd., Montreal 9, Quebec.

Factory Branch Offices: Burbank, Calif.,- Orlando, Florida; Chicago, Illinois; Teaneck, New Jersey; Dallas, Texas; Seattle, Washington; Washington, D. C.
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SCINTILLA DIVISION
SIDNEY, NEW YORK

1 iis small, open blade pushbutton switch is 
a dndt unit with gold flashed contacts rated at 
10 ¡np, 125 v ac. It is also available with palla­
dium contacts.

B »bershaw-Fulton Controls Co., Dept. ED, 
PO Box 449, Columbus 16, Ohio.
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The Trinistor triode is a three-terminal, multi­
junction silicon npnp switch that can replace 
thyratrons and be used as a converter, inverter, 
frequency changer, variable frequency generator, 
motor controller, and voltage regulator. Its break­
over voltage can be controlled by the base cur­
rent. The device will block the rated voltage in 
the reverse direction and also in the forward di­
rection when there is no input signal to the base 
terminal. When a base signal of 2 to 5 v is ap­
plied, the unit will switch from a blocking to a 
conducting condition. The base signal draws 25 
to 150 ma. In ratings to 400 piv, the Trinistor is 
designed for circuits with voltage to 400 v and 
currents to 50 amp.

Westinghouse Electric Corp., Dept. ED, P.O. 
Box 2099, Pittsburgh 30, Pa.
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marion [Vfi
■•wHMf (tfcmONics muts rwr tre" 

meters
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Decoder type

Guided Missile 
Beacon

BENDIX SR RACK 
AND PANEL CONNECTOR

Resilient Insert • Solid Shell Construction • Low 
Engagement Forces • Closed Entry Sockets • Positive 
Contact Alignment Contacts—heavily gold plated 
Cadmium Plate—clear irridite finish • Easily Pres­
surized to latest MIL Specifications.

The Bendix type SR rack and panel electrical connector 
provides exceptional resistance to vibration. The low 
engagement force gives it a decided advantage over 
existing connectors of this type.

Adding to the efficiency of this rack and panel con­
nector is the performance-proven Bendix “clip-type” 
closed entry socket. Insert patterns are available to 
mate with existing equipment in the field.

Available in general duty, pressurized or potted 
types, each with temperature range of -67°F to +257°F.

Here, indeed, is another outstanding Bendix product 
that should be your first choice in rack and panel 
connectors.

FEA

Guided missile beacon model SRTS-2003CH is 
designed for radars using coders such as the 
KY-94-/GPA. It has a 2700 to 2900 me receiver 
and transmitter frequency, 50 db minimum image 
rejection, —65 dbm minimum triggering sensi­
tivity, and two- or three-pulse code selection.

Telerad Mfg. Corp., Dept. ED, Flemington, 
N.J.
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NEW PRODUCTS
you

8103 
4x12

8103 
2x10

8102-10 
TYPE 2

2 PER BOARD 
8102-8 
TYPE 1

8101-14

8103 
2x10

Trimmer Potentiometer

Has 1/2 in. diameter

when you specify • . • ELCO’S new Series 8100
MICRO-MINIATURE VARICON CONNECTORS

Elco's 8100 Series Micro Miniature Varicon Connectors are designed for applications where 
highest contact density and reliability are a necessity. Contacts are of the forklike mating 

Varicon principle, thereby assuring lowest contact resistance at all typical environmental 
conditions during the entire life of the equipment.

The connector can be supplied in three different variations:
8101 Series — Up to 14 contacts in one row at .100" spacing.

8102 Series — The same connector with brackets for p.c. mounting applications with 
up to 12 contacts in one row at .100" spacing. (Type 1 and 2.) Brackets for chassis 

mounting on request.
8103 Series — The same connector with 2, 3 or 4 tiers of up to 14 contacts at .100" 

spacing per row, bonded together at various patterns.
The width of one tier is .140", the height 3/8" without contact tail.

The height of a mated pair is 17/32".
The pictures shown above depict only a few of the possible variations of this connector. 

Limitless other combinations are possible. For further information and full specifications, 
please write for Bulletin 114 on your company letterhead.

GENERAL SPECIFICATIONS FOR 8100 SERIES

INSULATION .
RESISTANCE: . .1000 MEGOHMS, MINIMUM /

INSULATOR /
MATERIAL: DIALLYL PHTHALATE—Glaw-filled /

CONTACT MATERIAL: . Standard—Phoipor Bronze /
0.0002 Nickel Plate plus 10 to 15 millionths gold. /

CURRENT RATING: ................................... 3 AMPERES
WITHSTANDING VOLTAGE AT 

SEA LEVEL:.............. 1000 VOLTS, AC. RMS
WITHSTANDING VOLTAGE AT 

3.4" Hg.: ........................  500 VOLTS. AC. RMS
CONTACT RESISTANCE: ......... 0.005 MAXIMUM

IF IT’S NEW... IF IT’S NEWS... IT’S FROM

See the Complete 
Elco Line at

BOOTHS 520-522
Wescon, San Francisco, 

August 18-21

Elco-Pacific: 2200 Centinela Avenue, West Los Angeles 64, Cal., GR 8-0671
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Printed circuit trimmer potentiometer model 
50-M7 is 1/2 in. in diameter and available with 
resistances from 25 ohms to 10 K. It is light and 
sealed and built for rugged environments. No 
shaft locking device is necessary. The unit is de­
signed to M1L-R-19A, MIL-E-5272A, MIL-R- 
19518, MIL-R-12934B, and NAS 710. One termi­
nal is polarized for quick assembly.

Maurey Instrument Corp., Dept. ED, 7924 S. 
Exchange Ave., Chicago 17, Ill.
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Pilot Light

Mounts in seconds
Supplied with a nut that permits it to be 

mounted in seconds through any 1/2 in. hole and 
any panel thickness, the Jiffi-Lite pilot light has 
a built-in NE-51 neon lamp and wired resistor. 
Voltage range is 80 to 160 v.

Fedtro Inc., Federal Electronic Sales Div., Dept. 
ED, Federal Electronics Bldg., Rockville Centre, 
N.Y.
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DC Power Supply

400 cps

A high efficiency laboratory power supply, the 
model M-1201 has ±10% regulation no load to 
full load and recovers to 1% of the output voltage 
setting in under 0.1 sec. Input is 115 or 200 to 126 
or 220 v ac; output, 24.32 v dc at 25 amp; ripple, 
0.05 v rms.

Perkin Engineering Corp., Dept. ED, 345 
Kansas St., El Segundo, Calif.

CIRCLE 391 ON READER-SERVICE CARD
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are
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type 300 high power silicon rectifier

1200 SHAMES DRIVE, WESTBURY, NEW YORK

iodei 
with

Silicon 
Rectifier

High power

load to 
voltage 

0 to 126

available for 90 channels. Power requirements 
26 to 30 v dc, 2.5 w for the low level and 4 w 
the mixed system. Maximum sensitivity is 10 
for full scale output and common mode signalto be 

le and 
ht has 
esistor.

Dept. 
Centre,

Telemetry 
Multicoders

Low level and mixed

Registered trademark for DuPont fluorocarbon resins.
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Playing follow-the-leader at 50 millisecond intervals, three Super Falcon missiles 
rocket ahead of their diamond-shaped supersonic shock waves. Homing in on radar, 
these deadly air-to-air missiles locate, track, and destroy their prey, with the same 
killer instinct of the birds they’re named after.
Hughes Aircraft, the developer and manufacturer of these missiles and the Arma­
ment Control System that triggers them, specified Hitemp magnet and Teflon* wire 
for their missile, and Teflon wire for its control system.
Hitemp Wires, Inc., the leading specialist in high temperature insulated wires and 
cables, proudly answers roll call with those developers and manufacturers enlisted 
in defending our American birthright—Freedom.

[L-R- 
ermi-

Multicylinder 
Tuner

10 to 200 ppf range

IK TRONIC DESIGN • June 24, 1959

Designed for missile environments, these low 
level multicoders are available in any standard 
IRIG switching configuration for pam and pdm 
systems. A mixed high and low level system is

pil‘ble with 50 to 500 piv ratings. The hermeti- 
My sealed cells weigh under 3 oz, provide up to 
pan¡p forward direct current, and operate at up 
P 190 C junction. Maximum reverse current is 
r in. at rated piv.
I Westinghouse Electric Corp., Dept. ED, P.O. 
p - >88, Pittsburgh 30, Pa.
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jection is ±50 v dc to ±10 v at 1 kc for 1% of full 
scale error.

Applied Electronics Corp., Dept. ED, P.O. Box 
43, Metuchen, N.J.
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This tuner consists of five high dielectric glass 
edinders coaxially tuned by invar pistons at­
tached to a common adjustment plate. It has a 10 
to 200 ppf range, low loss, low inductance, good 
vibration resistance, and no derating to 125 C. A 
staggered piston tuning arrangement bends the 
tuning curve to an arbitrary function. Curves for 
linear or logarithmic frequency tuning may also 
be obtained.

JFD Electronics Corp., Dept. ED, 6101 16th 
Ave., Brooklyn 4, N.Y.

CIRCLE 392 ON READER-SERVICE CARD
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NEW PRODUCTS

Stabilization 
Cavity

For 8500 to 9600 me frequencies

Stabilization cavity model VA-1299 can be 
tuned at any fixed frequency from 8500 to 9600 
me with +15 me trim. Stabilization factor is 20; 
insertion loss, 10 db; unloaded Q, 20,000; and 
temperature coefficient, less than 5 kc per deg C. 
The unit is hermetically sealed and weights 1 lb.

Varian Associates, Dept. ED, 611 Hansen Way, 
Palo Alto, Calif.
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Logic Module Tester 

Automatic

This automatic tester evaluates logic circuitry 
printed on computer cards on a go no-go basis. 
Speed and degree of response as well as con­
tinuity of the circuitry are measured. The unit 
has its own power supplies, pulse generators, and 
voltage sources and can perform up to nine tests 
or test programs on each circuit.

Atronic Products, Inc., Dept. ED, 1 Bala Ave., 
Bala-Cynwyd, Pa.
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DC Servo 
Amplifier

Modular

Industrial de servo amplifier model SA-2002-P 
is designed for electrohydraulic control systems 
and features modular construction. It has adjust­
ments for gain, zero, balance, ditlier, and feed­
back potentiometer excitation. Inertial gain is 
over 60 ma per v; quiescent current for the differ­
ential output is 15 ma for loads to 3 K; and dither 
output is 350 cps.

Plug-In Instruments, Inc., Dept. ED, 1416
Lebanon Rd., Nashville, Tenn.
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Design better products will

SIIàSTIE RTV

...seals and cushions delicate circuits
SILICONE RUBBER

High impedance circuits in Northrop's Snark 
missile are coated with Silastic RTV for pro­
tection against moisture and vibration at 
temperature extremes. Silastic RTV is easy to 
apply . . . vulcanizes at room temperature.

TYPICAL PROPERTIES OF SILASTIC RTV

Temperature range, °C . . —70 to 260C

Dielectric strength, volts/mil . . 300 to 500

Surface resistivity at 50%
Relative humidity, ohms . . 2.8x1013

Sensitive electronic components are sealed against moisture 
and cushioned against vibration with a coating of Silastic* 
RTV, the Dow Corning silicone rubber. Silastic RTV forms 
a rubbery silicone solid in 24 hours at room temperature. 
Stays resilient from —70 to 260 C. This “do-it-yourself” 
material is used for a wide range of encapsulating, potting 
and caulking applications. Write for free sample and com­
plete information.
// you consider ALL the properties of a silicone rubber, 

you'11 specify SILASTIC.
♦f.M. REG. U.S-PAT. OFF.

Dielectric constant, 
10s cycles per second

Dissipation factor, 
10s cycles per second 0.003

CIRCLE 600 ON READER-SERVICE CARD

Dow Corning corporati«
MIDLAND, MICHIC > fL ,
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Corning Silicone Dielectrics Miniature Choppers

60 or 400 cps

These general purpose miniature choppers are 
spdt or dpdt, 60 or 400 cps units in both make- 
before-break and break-before-make designs. 
They are hermetically sealed and dry gas filled 
for operation in any climate. Maximum noise is 
450 pv acioss 1 meg at 400 cps.

Collins Electronics Mfg. Corp., Dept. ED. 
Stevensville, Md.
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^LICONEGLASS LAMINATES 
INCREASE LIFE AND DEPENDABILITY

Stromberg-Carlson telephone switch insulator

For use with automatic insertion machines, 
these miniature tubular terminals, Wrap-A-Wire 
terminals, receptacles, and connectors are sup­
plied in chain form. They are designed for printed 
circuits and many other electronic uses.

Malco Mfg. Co., Dept. ED. 4025 W. Lake St., 
Chicago 24, Ill.

CIRCLE 400 ON READER-SERVICE CARD

Laminates made by bonding glass cloth with 
Dow Corning silicone resins have high arc 
resistance, low loss factor, low moisture 
absorption, excellent retention of dielectric 
properties at high temperatures. Strong, 
lightweight—produced by leading laminators.

CIRCLE 601 ON READER-SERVICE CARD
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Terminals, 
Receptacles, 
Connectors

In chains

Portable Tube 
Tester

Checks transistors 
and diodes

Southwestern Industrial Electronics seismographs

Elicone 
FLUIDS 

PROTECT 
ASSEMBLIES 

FROM 
MOISTURE

A protective film of Dow Corn­
ing 200 Fluid spray coated 
on electronic assemblies pro­
tects terminals, clips, switches 
and other exposed connections 
from the harmful effects of 
condensation. Glass and cer­
amic insulators coated with 
silicone fluid have low current 
leakage and a high degree of 
surface resistivity, even under 
very humid conditions.

ire 
ic* 
tns
re. 
If” 
ng 
m-

Elicone compound prevents
ARCS, GROUNDS, SHORTS

Nonmelting, nongumming Dow Corning 3 
Compound stays in place . . . provides an 
effective, moisture-proof dielectric seal for 
all types of electronic equipment. As a pot­
ting or filling material for electronic com­
ponents and assemblies, silicone compounds 
flow into place with gentle pressure ... have 
a serviceable temperature range of —40 to 
205 C. Free sample available.

AN Connector Terminals, Navy Helicopter

Dept. 1618

Portable model 800 dynamic mutual conduct­
ance tube tester is a low cost unit that incorpo­
rates a transistor and diode check. It checks leak­
age between tube elements up to 10 meg and tests 
special tubes such as 117N7 types. The meter di­
rectly indicates 0 to 3000, 6000, and 15,000 
pmhos. The unit has sockets foi 4, 5, 6, and 7 pin; 
octal; loctal; noval; and 7 pin miniature types.

Hickok Electrical Instrument Co., Dept. ED, 
10525 Dupont Ave., Cleveland 8, Ohio.

CIRCLE 401 ON READER-SERVICE CARD
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semiconductors

Sylvania Electric Products Inc. 
Semiconductor Division

100 Sylvan Rd., Woburn, Mass.▼ SYLVANIA
Subsidiary of [general)

GENERAL TELEPHONE & ELECTRONICS !
\SVSTtM/
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TECHNOLOGICAL LEADERSHIP IN SEMICONDUCTORS
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How Sylvania rates
Now in operation at Sylvania’s Semiconductor 
Division is a new Digital Automatic Tester and 
Classifier. Designed and developed by engineers 
of the Division, it automatically subjects semi­
conductors to 16 separate tests and classifies them 
into as many as 256 different categories at a speed 
of 1500 per hour.

The new computer rates each semiconductor on 
each test. It compares the final test results with 
predetermined standards and then places each 
unit in its proper category. Replaceable plug-in 
test modules enable the device to test for an al­
most infinite variety of electrical and mechanical 
characteristics and parameters.
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For the circuit designer... the new classifier means 
new uniformity and higher quality in semicon­
ductors. It eliminates damage due to excessive 
handling and reduces human error to a minimum, 
assuring duplicate performance from unit to unit. 
Continuous operation has proved test accuracy 
within a tight 0.5 percent limit for all parameters. 
The end result is a new standard of excellence in 
semiconductor devices.

At Sylvania, technological achievements like 
the Digital Automatic Tester and Classifier are in 
progress every day. Always, the objective is to 
produce the best possible semiconductor at the 
lowest possible cost.

Adapters Increase

Meter s

Versatility

YOU CAN now convert Simpson multimeters, 
models 260 and 270, into many different test 

instruments by plugging any one of seven com­
pact adapters (described below) into either of the 
meters. Called Add-A-Testers, the recently devel­
oped adapters are self-contained and self-powered,
like the meters.

The seven adapters—made by Simpson Electric
Co., 5207 W. Kinzie St., Chicago 44, lll.-are 
about half the size of meters, as shown in the pho­
tograph. Designations, model numbers, and speci­
fications of the adapters are:
Transistor Tester, model 650. The full scale beta 
ranges of this adapter are from 0 to 10, 50 and 250; 
beta accuracy is a nominal ±5%. The ICo range is 
from 0 to 100 pa with an accuracy of ±1%, full 
scale.
DC VTVM, model 651. Voltage ranges that can 
be measured are from 0 to 0.5, 1, 2.5, 5, 10, 25, 50. 
100, 250, and 500 v. Accuracy is ±1%, full scale, 
and the input impedance is greater than 10 meg 
on all ranges.
Temperature Tester, model 652. Temperature 
ranges for this unit are from —50 to 4-100 F, and 
4-100 to 4-250 F. Three lead positions are pro­
vided and the sensing element used is a thermis­
tor.
Ac Ammeter, model 653. Ranges that can be cov­
ered with this adapter are from 0 to 0.25, 1, 2.5, 
12.5, and 25 amp; accuracy is ±1%. Frequency 
range handled is from 50 to 3000 cps.
Audio Wattmeter, model 654. Load ranges for 
this adapter are 4, 8. 16, and 600 ohms. The unit 
can be used to continuously indicate up to 25 w 
(8, 600 ohms), and 50 w (4, 16 ohms). Or, on an 
intermittent basis, it can register up to 50 w (8, 
600 ohms), and 100 w (4, 16 ohms). Accuracy is

ELECTRONIC DESIGN • June 24, 1959



1959 155ELECTRONIC DESIGN • June 24, 1959

Metallurgical Memo from General Electric

iters, 
test

com- 
f the 
evel- 
ered,

The G-E Thyrite varistor assemblies illustrated are rated 
from 6 to 10,000 volts. In addition to protecting highly induc­

Any one of seven adapters may be plugged into the 
meter to increase its usefulness. The adapters are self- 
contained and self-powered.

metric 
are 

pho- 
;peci-

j Prevent this inductive surge voltage 
1 with a Thyrite. Varistor Assembly
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±5%. The adapter has a direct reading scale that 
extends from 17 pw to 100 w.
Microvolt Attenuator, model 655. Range for this 
adapter is from 2.5 to 250,000 pv; it is continu­
ously variable in decade steps. Frequency is from 
dc to 20 kc and accuracy is ± 1 db.
Battery Tester, model 656. This unit checks all 
radio and hearing aid batteries up to 90 v at the 
manufacturers’ recommended load, or any external 
load.

Multimeter Modifications

In some cases, depending on the particular 
¿darter used, it is necessary to modify the multi* 
meter. The multimeter modification has to be made 
but once. Afterwards the meter can be used di­
rectly with any adapter.

For more information on these adapters, turn 
Io tl ie Reader-Service card and circle number 104.

When an inductive circuit is suddenly opened, this is 
what happens: a heavy overvoltage is induced, and if no 
protection is provided, the insulation of the equipment 
is in danger of breaking down.

This equipment can be protected in several ways. 
Linear resistors could be used, but they consume exces­
sive power. Or a discharge resistor might be used inter­
mittently when interruptions occur, but this requires 
additional expensive circuitry. A more effective method 
of protection is to use General Electric Thyrite varistors.
Protection with General Electric Thyrite Varistors. Thyrite 
is a unique non-linear resistance material that reduces 
surge voltages and arcing to safe limits by offer­
ing low resistance at peak current. As current decays, 
Thyrite immediately offers higher resistance, reducing 
current drain to a minimal amount.

General Electric Thyrite varistors are particularly 
suited to protect highly inductive coils such as chokes, 
reactors, D-C motor fields and transformers. 

tive coils, Thyrite is used with rectifiers, diodes, and equip­
ment operated in conjunction with high-speed switches.

New Medium Voltage Units. New 3-inch diameter medium 
voltage assemblies, two of which are shown above, are 
engineered for 1 kv to 10 kv systems. They are part of 
a complete line of Thyrite rods, discs and assemblies 
available for components rated from 6 to 10,000 volts.

For more technical information on Thyrite varistors 
and assemblies — or for the assistance of a G-E engineer 
— call or write: Magnetic Materials Section, General 
Electric Company, 7820 N. Neff Ave., Edmore, Mich.

res for 
ie unit 
) 25 w 
on an

) w (8, 
racy is

MAGNETIC MATERIALS SECTION
GENERAL^ ELECTRIC

CARBOLOY® CEMENTED CARBIDES • MAN MADE DIAMONDS • MAGNETIC MATERIALS • THERMISTORS • THYRITE« • VACUUM-MELTED ALLOYS 
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Orthonol in tape wound core form, you can still take ad­
vantage of this excellent material in laminations. An 
Orthonol laminated core has characteristics almost identical 
to those in toroidal form.
Like all Magnetics, Inc. products, Orthonol tape wound 
cores and laminations are Performance-Guaranteed. Full 
details await your inquiry. Magnetics, Inc., Dept. ED-60, 
Butler, Pennsylvania.

Internal bracing

is secret of...

High-Value 
Ceramic

Capacitors

PUTTING MAGNETICS TO WORK

ELECTRONIC DESIGN • June 24, 19591 EIE
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HIGH-VALUE ceramic capacitors are now pos­
sible because of a unique method of con­

struction. Using a triangular type of internal brac­
ing, these capacitors can be made with very thin 
walls, necessary to get low capacitance. In an­
nouncing their patent application on this form of 
construction, Packard Bell Electronics Corp., 
12333 W. Olympia Blvd., Los Angeles 64, Calif., 
points out that the units are expected to replace 
paper capacitors in the 0.01 to 0.25 pf range. They 
also are expected to replace mica units in no-drift 
capacities of 300 ppf to 0.01 pf.

Some of their advantages include long life, op­
eration at high temperatures, lack of pinholing 
and eliminating of lead inductance. Less mount-1 
ing area is required permitting greater ease of 
mounting at less cost.

Two forms of ceramic capacitors will be made- 
extruded and molded. The extruded type is rela­
tively easy to manufacture. But it has to be solder-1 
dipped at the two ends after metal clips havel 
been added.

Molded capacitors are to be produced and in-| 
stalled in equipment with no hand labor. Internail 
plate connections are made by the configuration! 
of the capacitor itself. Installation of the unit in al 
printed circuit board would require only that al 
machine drop it into a clip—the outer plate mak l 
ing contact with the circuit—and the electrode at-1 
tached to the inside plate dip-soldered. For high I 
temperature uses, no solder is needed. A clip orl

r 
t 
f 
it 
o 
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Want a billion-position switch?
Magnetic amplifier manufacturers turn to Orthonol® tape cores 

for precise proportioning control or switching action
Orthonol is a switching material that can be turned all the 
way on—or part way on—with vast precision.
The rectangular B-H loop of the 50% nickel, grain-oriented 
alloy provides an amplifier output which is linear and directly 
proportional to control (reset) current. This response is so 
linear that the amplifier acts as a valve with an infinite (at 
least a billion) number of steps from full off to full on.
Full off and full on can b.e achieved with snap action, because 
the horizontal saturation characteristic of the B-H curve 
means a very low saturated impedance. Thus, when the am­
plifier is on, it is on; when it is off, it is off. On-to-off imped­
ance ratios of at least 1000 to 1 provide complete assurance 
of this absolute characteristic.
Should your manufacturing facilities prevent the use of

MREnETTCS ine



Triangular bracing of 
thin walls of ceramic 
capacitors makes pos­
sible rugged high-value 
units.

/ pos- ■ screw-in arrangement for the inner electrode 
con- I should be adequate.

brae- I Molded units are made by firing and plating 
/ thin ■ the hardened ceramic with copper, then tin plat- 
n an- I ing over the copper for ease of soldering. Ceramics 
rm ol I used for the capacitors range from NPO (zero 
Corp., I drift) to N7000 dielectric. Paper capacitor dielec- 
Calif., I trie constants run on the order of 6 to 10.
splace I When the molded capacitor is installed in a 
, They I metal chassis with one plate of the capacitor going 
o-drift I to the chassis, the outer plate serves as a shield 

I for eliminating radiation which appears on the 
fe, op-1 inner plate. The arrangement reduces undesirable 
holing ■ coupling problems from one portion of the circuit 
nount-1 to another.
ase oil Uses anticipated by the designer, Harold F.

I Rieth, Packard Bell Senior Staff Engineer, include 
nade-B military applications where life, reliability and 
is rela-l high temperature capability are at a premium 
solder-I and commercial equipment where cost savings, 
s have I size and safety are important.

Ac-dc radios are often grounded to the chassis 
and in-B through a paper capacitor. If it ruptures, there is 
nternalB considerable danger from shock. Rieth conceives 
urationB the ceramic capacitor to be a good solution to this 
nit in al problem. He hopes, too, to see an automobile igni- 
that al tion system capacitor that will never have to be 

te mak-l repheed.
ode at-1 for further information on these ceramic re- 
>r high I pla( oments for paper capacitors, turn to the 
clip orl Re; ler-Service Card and circle 105.
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ARE J 
“OLD-HAT”

While we’re the first to admit that pallbearers have a definite place... we’re last to agree 
that their place is in industry.
Certainly, when time is of the essence, old-fashioned repair and servicing techniques are about as efficient 
as horse-drawn carriages. Progressive manufacturers are dispensing with equipment-carrying 
pallbearers .. . turning instead to efficient Grant Slides.
If you’ve been plagued by down time, or have been engaged in weight-lifting exercises... why not investigate 
Grant Slides? It’s true, we’re putting industrial pallbearers out of business... but we may help put 
your company back into business.

The nation's first and leading manufacturer of slides

GRANT INDUSTRIAL SLIDES
GRANT PULLEY AND HARDWARE CORPORATION /J ' * "**>*“* Nyack, New York

/ 944 Long Beach Avenue, Loe Angeles tl, Cal.

CIRCLE 405 ON READER-SERVICE CARD
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BROWN
MOTORS

Advertiser Page

ACF Industries Inc., Avion Division .. 
AEMCO, Inc........................................... 
AGA Div. of Elastic Stop Nut Corp. .. 
AMP, Inc.................................................. 
Ace Electronics Associates, Inc........... 
Acoustica Associates, Inc.....................

... for chart drives/ servos/ balancing circuits
Advance Stamping...............  
Air Marine Motors, Inc.......... 
Airborne Accessories Corp. .. 
Airborne Instrument Lab.. Inc. 
Airflyte Electronics................ 
Alden Products Co..................  
Allen-Bradley Co.....................  
Allied Radio Corp...................  
Amco Engineering................ 
American Time Products ...
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126
74
43
79

104
36
70
50
59
85
86

104-105 
...125 
... 73 
... 53

Amphenol Borg Electronics Corp. .. 92,93

STACK-TYPE MOTORS
These newly designed motors have 
such maintenance saving features as: 
sectional housing . . . wick-type lu­
brication .. . printed circuits .. . ball 
bearings . . . shock absorbers . . . 
alignment keying rings. Any major 
part replaceable in two minutes.

OIL-SEALED MOTORS
These field-proven motors feature 
self-lubrication, have shock absorb­
ers, are totally enclosed and oil 
sealed.

MILITARY MOTORS
These are oil-sealed-type motors, 
modified to comply with MIL-M- 
17059. Housing is treated as specified 
in MIL-C-5541, and leads are fungus 
resistant as per MIL-V-173.

...All motors are available in two phase and synchronous models

SPECIFICATIONS (applicable to all motors described above) 
Two Pha»« Induction Motor Synchronous

Ntmiul Gear Intermittent Miiimum Power Correm Temp. RPM* Gear Poll-Io Continuous Power Carrent Temp
Na Lead Ratio Rated Load Starting (Watts) (imp.) Rise Ratio Torque Torque (Watts) (amps.) Rise
R.P.M * (ez-in.) Torque Loaded tLoaded °F Minimum (oz.-in ) Loaded Loaded °F

(ez.-in.) (ez.'in.)

•1 '6 less at 50 cycles
tField winding 11.0 watts, balance in amplifier winding

330 44:1 4 10 11.5 0.11 70 180 10:1 12 12 24.0 0.21 100

144 10:1 11.5 0.11 70 180 10:1 2 2 115 0.11 65
5 20

90 20:1 14 12 11.5 0.11 65
48 30:1 15 60 11.5 0.11 70 60 30:1 21 18 11.5 0.11 65
23 60:1 30 no 11.5 0.11 70 30 * 60:1 42 36 11.5 0.11 65

Minneapolis-Honeywell, Wayne and Windrim Aves., Phila. 44, Pa.
Note: Some speeds available at 25 cycles

Honeywell
HOMUWfU
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BJ Electronics Borg-Warner Corp. . ..
Babcock Relays, Inc..............................
Belden Mfg. Company........................
Bendix Aviation Corp., Eclipse Pioneer 

Div.....................................................
Bendix Aviation Corp., Kansas City ..
Bendix Aviation Corp., Red Bank Div., 

Transistors ......................................

118
66
48

54
56

Bendix Aviation Corp., Scintilla Div. 149
Berkeley, Div. of Beckman Instru­

ments, Inc........................................
Bliley Electric Company ....................
Bodine
Bomac
Bourns

Electric Co. . .. 
Laboratories, Inc. 
Laboratories, Inc.

Burndy Corporation 
Burnell & Co., Inc.

California Technical Industries...........
Cannon Electric Co................................
Centralab, Div. of Glove-Union, Inc.
Chassis-Trak Corp.................................
Clare, C. P. & Company......................  
Clarostat Manufacturing Company .. 
Clevite Transistor Products...............  
Cohen, Sigmund Mfg. Co., Inc..........

92 
131 
127
71

135
46 

143 
142

Columbus Electronics Co.....................14, 15
Cornar Electric Company.................... 89
Computer Instruments Corp................. 75
Computer-Measurements Corp........... 85
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139

122
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King Cold's domainUnderstandably unwelcome

Heating Blankets

stallations it’s always “winter” somewhere.
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Be it the frigid altitudes at which manned aircraft 
fly, the cold, trackless space domain of missile and 
satellite, or the icy arctic wastes of DEW Line in-

HRB-Singer....................
Haydon, A. W. Co., Inc.

ESC Corporation...................................
Eagle Signal Corp..................................
Edgerton, Germeshausen & Grier, Inc.

heating elements which have been engineered by 
SAFEWAY to meet exacting specifications are:

Edison, Thomas A.
Div........................

heating elements for all types 
of ground support equipment

Daven Co., The ........................
Daystrom Pacific Corp................
Dialight Corp................................
Diehl Mfg., Co............................
DIT-MCO, Inc............................
Douglas Aircraft Co.................  
Dow Coming Corp..................... .
Drake Manufacturing Company 
Dressen-Barnes Corp.................

Connecticut Hard Rubber Co., The.. 84
Consolidated Mining & Smelting Co. 148

0 heating blankets for honeycomb 
and metal-to>motal bonding

Constantin L. L. & Co..............  
Coors Porcelain Co.....................  
Couch Ordnance, Inc.................  
Crosley Div. AVCO Mfg. Corp. 
Curtiss-Wright Corp..................

General Radio Co...........................
Gom Electric Co...........................
Grant Pulley & Hardware Corp.

Fairchild Semiconductor ....
Falstrom Co.............................
Fansteel Metallurgical Corp. 
Fenwal Electronics, Inc. ... 
Fluke, John Mfg. Co., Inc. . 
Formica Corp..........................  
Furane Plastics Inc.................

150
103

®&©roblems OU* Pro^ems*

153
156
140

If it has to be heated (and the "it" can 
be just about anything), you can rely 
on SAFEWAY engineers to study your 
problems carefully, and — without any 
obligation — submit an appropriate 
recommendation.

1ECTRONIC DESIGN • June 24, 1959

heating elements for launching equipment and 
for airborne gyros, cameras, computers, servos 
and batteries — for missiles or aircraft

defrosting units for industrial 
and commercial refrigeration

G-M Laboratories, Inc...........................
G-V Controls, Inc..................................
General Ceramics Corp.........................
General Electric Co., Communication 

Products Dept................................
General Electric Co., Specialty Con­

trols .................................................
General Electric Co., Lamp Glass 

Dept..................................................
General Electric Co., Metallurgical 

Products Dept................................
General Electric Co., Resistors...........
General Electric Co., Voltage Regu­

lators ..............................................
General Magnetics, Inc..........................
General Motors Corp., AC Spark Plug

.. 133 
80, 81

For your copy of a 
fact-filled folder, 

please write:

Environmental temperature problems common to this 
kind of “winter” beset fuels and lubricants and 
hamper the operation of many types of sensitive 
equipment.

But SAFEWAY dispels such problems by packaging 
controlled heat for application everywhere. Among 
the wide variety of heating blankets and woven-wire

Eitel-Mc Cullough, Inc. (Eimac) ...
Elco Corp................................................
Electric Regulator Corp........................
Electrical Industries .............................
Electro Impulse Laboratory................
Electro Instruments................ Cover
Electro-Measurements, Inc....................
Electro-Pulse, Inc...................................
Electronic Tube Division, Sperry

Gyroscope Company........................
Electrosnap Corp....................................
Ellis & Watts Products, Inc.................
Essex Electronics, Inc............................

canteo
HEATING ELEMENTS
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Jennings Radio Mfg. Co.
Johnson Co., E. F. ...
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Scuoto 
Sou the 

Sperry-

Hays Corp., The...................................
Helipot Div. of Beckman Instruments

jrd Í .eo 
' ¿nu EL 
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Pioneer space probe sh^wn being launched by a Jupiter C missile. Bnmac beacon 
magnetrons are an integral part of these programs.

Keuffel & Esser.............  
Keystone Products Co. . 
Knights, James Co., The 
Krohn-Hite Corp.............

National Vulcanized Fibre 
Nems-Clarke, Inc................  
Newark Electric Co. ...
Newton Co., The .............
Non-Linear Systems, Inc.
Oak Mfg. Co.....................
Ohmite Mfg. Co................

Spragu 
stackpt 
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Stiliti,11

Lambda Electronics Corp...................
Leach Corp.............................................
Leeds & Northrup Co...........................
Lermer Plastics Co., Inc.....................
Lockheed Aircraft Corp., Missile Sys­

tems, Div................................ 120

International Electronic Research 
Corp............................................

International Instruments, Inc. .. 
Iron Fireman Mfg. Co., Electronic 

Div..............................................

MINIATURIZED • WITHSTAND HIGH SHOCK * LIGHTWEIGHT

Leaders in the u«Mgn, development and manufacture of TR, ATR, Pre-TR tubes; shutters; 
reference cavities; crystal protectors; silicon diodes; magnetron«; klystron«; duplexers; 
pressurizing windows; noise source tubes; high frequency triode oscillators; surge protectors.

Hi-Temp Wires, Inc............................
Holtzer-Cabot Div., National Pneu­

matic Co.........................................
Holub Industries, Inc.............................
Hudson Tool & Die Co., Inc.................
Hughes Aircraft Co., Culver City Div.
Hughes Semiconductor.......................1

For the highest possible reliability under the most 
severe environmental conditions, Bomac’s complete 
line of beacon magnetrons have proved they can take 
it. They have successfully withstood accelerations of 
20,000 g’s, have survived centrifuge tests where the 
applied acceleration was in the order of 20,000 g’s, 
and have operated satisfactorily when subjected to 
vibrations at a 30-g level from 50 to 2000 cps.
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Magnecraft Electric Co.........................
Magnetico ..............................................
Magnetics Inc., Components Div. .. .
Malayan Tin Bureau.............................
Mallory, P. R. Co....................................
Marconi Instrument Co.........................
Marion Instrument Div., Minneapolis

Honeywell ..........................................
Massa Div. of Cohu Electronics, Inc.
Metronix, Inc. a Subsidiary of Assem­

bly Products, Inc............................
Michigan Magnetics, Inc.......................
Minneapolis-Honeywell Co., Industrial

Div.........................................................
Monsanto Chemical Co.........................
Motorola, Inc., Semiconductor Prod­

ucts Div...........................................
Motorola, Inc., Western Military Elec­

tronics Center...............................

Pace Electrical ..................................... 90
Packard-Bell Electronics Corp. ...... 29 
Pennsylvania Fluorcarbon Co.............. HO 
Phelps Dodge Copper Products,.............. .

Philco Corp., Landsdale Tube Div. . *
Polarad Electronic Corp..................... 48, 49
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Write today for full information
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Peak 
Anode 
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Amps

Peak 
Power 
Watts

Frequency 
Mes

Output 
Mates Te Weight

BL-212 5.0 0.5 1200 V 0.8 100 5400-5900 50« SM Jack 8 oz.
BL-223 5.0 0.7 1900 V 1.1 40Ü 5400-5900 509 TNC Plug 10 oz.
BL-226 5.0 0.5 1300 V 0.9 100 9100-9500 509 TNC Plug 8 oz.
BL-227 5.0 0.5 1300 V 0.9 100 8700-9100 509 TNC Plug 8 oz.
BL-228 5.0 0.5 1300 V 0.9 100 8300-8700 509 TNC Plug 8°z.
BL-230 5.0 0.7 2800 V 1.9 1000 5400-5900 509 TNC Plug 10 oz. 1

BL-231 5.0 0.5 1450 V 1.0 200 5400 5900 509 SM Jack 8 oz.
BL-233 5.0 0.7 2800 V 1.5 1000 9375 UG 40/U 11 oz.
BL-242 5.0 0.7 1900 V 1.1 400 5400-5900 TNC or 509 N Plug 10 oz.
BL-243 5.0 0.5 1450 V 1.0 200 5400-5900 509 SM Jack 8 oz.
BL-245 5.0 0.7 2800 V 1.9 900 5400-5900 509 TNC Plug 10 oz.
BL-247 5.0 0.5 1200 V 0.8 100 9100-9500 509 TNC Plug 8 oz.
BL-250 5.0 0.5 1350 V 10 150 5400-5900 509 TNC Plug 8 oz.
BL-M003 5.0 0.5 1300 V 0.9 100 9100-9500 509 TNC Plug 7 oz.
BL-M0O4 5.0 0.5 1200 V 0.9 150 8900-9100 509 TNC Plug 8 oz.
BL-M007 5.0 0.5 1300 V 0.9 100 9100 9500 509 TNC Plug 8 oz.
BL-M008 5.0 0.7 2200 V 1.1 40p 5400-5900 509 TNC Plug 10 oz.

Ill
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temperature, shock, humidity and electro intei rence
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P >|y technic Research & Development
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3540 AERO COURT 
SAN DIEGO 11, CALIF.

Raytheon Mfg. Co., Special Microwave
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Raytheon Mfg. Co., Commercial
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Raytheon Mfg. Co., Microwave & 
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Radio Corp, of America, Electron 
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eral Dy namics...............................
Sylvania Electric Products. Inc., Semi 

conductor Div................................

, 48, 49
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Totally transistorized—dissipates only 7 watts.
Long term drift less than 2 microvolts.
.01% linearity and stability.
100 megohms input impedance—40 milliohms output impedance. 
1 db DC to 10 KC.
Noise less than 10 microvolts wideband.
Single ended or differential input.
Operates to specifications from 0* to 50’ C.
Self-contained power supply-operates on any line frequency 

from 50-400 cps.
Mil-type chopper gives unmatched reliability for the life of the 

instrument.
7”x 19* panel accommodates 8 instruments.

Plug-In attenuators of the A12 provide convenience, flexi­
bility and economy. Special variations, gain settings, etc., can 
be tailored to your system at no extra cost.

Safeway Heat Elements, Inc.
Schweher Electronics........... 
Schuyler Mfg. Co..................  
Sealectro Cop.........................  
Shell Chemical Corp.............. 
Sigma Instruments ..............  
Simmons Fastener Corp. . . .

eband DC amplifier to meet rugg/d 
military environmental tests for altitude
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N-132 CATHODE
BASE MATERIAL
brings you greater

N-132 cathode base material, produced by a vacuum-melting process...an RCA 
development... is a new and extraordinary base composition for cathodes. N-132 makes 
possible substantial improvements in cathode uniformity, contributing significantly to the 
reliability and performance of Electron Tubes.

Vacuum-melting reduces the level of contaminants such as copper and sulphur.
It also permits rigid controls to be placed on the presence of essential elements such 
as carbon, magnesium, manganese, silicon, and titanium. As a result, this process 
yields exceptional uniformity from one melt to another, therefore holding cathode 
characteristics within strict limits. In addition, the “process” reduces the deoxidizing agents 
usually employed in processing nickel “batches”. This minimizes the possibility of 
gaseous contamination as the cathode material heats and uges, assuring long term, 
reliable performance in high impedance circuits.

RCA Tubes utilizing N-132 Cathode material can add a 
greater element of reliability to your circuits. Ask your RCA 
Representative—he’ll be glad to prove the point.

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J,

RCA FIELD OFFICES

. EAST: 744 Broad Street
Newark 2, New Jersey 
HUmboldt 5-3900

MIDWEST: Suite 1154
Merchandise Mart Plaza 
Chicago 54, Illinois 
Whitehall 4-2900

WEST: 6355 E. Washington Blvd. 
Los Angeles 22, California 
RAymond 3-8361


	Design Advances in DISPLAY

	Mean New Era In Air-T raffio Control

	AVAILABLE IMMEDIATELY

	FOR YOUR APPLICATION

	NEWS

	Ru Sei



	Ubiquitous to the Nth

	MIT Expanding Its Soviet Data

	10

	HEWLETT-PACKARD COMPANY

	• HUGHES PRODUCTS >

	J Reactance-Amplifier Receiver for Moon Research Has 1 db Signal-to-Noise

	Saturable Reactor as Ballast I Dims Fluorescent Lamps

	tLE TRONIC DESIGN • June 24, 1959

	Better Component Design Needs Pushing

	DOD to Give Weapons Proposals the Hard Eye

	RONIC DESIGN • June 24, 1959



	HYFEN®

	connector


	MODULAR

	ELECTRICAL

	CONNECTORS

	MODULOK*

	terminal block


	STAPIN

	। taper pin | contacts

	»EC

	20




	Timing circuit
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