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High-Q Inductors.... FROM STO

As largest producers in this field for over two decades, UTC inductors cover
virtually every need for both fixed and variable units of exceptional stability.
Hermetic units have been proved to MIL-T-27A, eliminating costs and delays of
initial MIL-T-27A testing.

For complete listing of our 700
stock items (300 hermetic)
write for catalog.

~
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HVC Hermetic

Variable Inductors

NOUCTANCE: oL S
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A step forward from our long es- ‘ =

tablished VIC series. Hermetically
sealed to MIL-T-27A ... extremely
compact...wider inductance
range ... higher Q... lower and i 4
higher frequencies ... superior '
voltage and temperature stability. 0 VA .
Case 25/32 x 18 x 17/32, 2 0z .
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L4 8 2 s s S — el 1 | The MQ permalloy dust toroids
o1t gt sTeTEme ST combine the highest Q in their
e 1o TR alues class with minimum size. Stability
PSTAYENS from_7 Mhy. is excellent under varying volt-
=y to 22 Hy. MaQb age, temperature, frequency and
MQ drawn case structure New extreme stability in- vibration conditions. High perme-
tength  Width  Weight Oz ductors for 12KC to 130KC ability case plus uniform winding
MQE 172 11/16 1.7/32 15 | 5 00 va'f‘u%': range. Typical Q is 170 ‘@ affords shielding of approximately
MQA, MaD  ))1/16 1.9/32 1-23/32 4 trom 10 Mhy. 50KC. 6 stock values from 80 db.
Mas 1.5/16 2-9/16 2-13/16 14 to 25 Hy 2 mhy. to 20 mhy.

MQVL Low Frequency High Q Colis

The MQL series of high Q coils employ special
laminated Hipermalloy cores to provide very high
Q at low frequencies with exceptional stability
for changes of voltage, frequency and tempera.
ture. Two identical windings permit series, par-
allel, or transformer type conections. 1-13/16
dia. x 212" H.

DI inductance Decades

These decades set new standards of Q,
stability, frequency range and convenience.
Inductance values laboratory adjusted to better
than 1%. Units housed in a compact die cast
case with sloping panel ideal for laboratory use
... 4Y2 x 4% x 2% high.
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SPECIAL UNITS
TO YOUR NEEDS
Send your specifications
for prices.

UNITED TRANSFORMER CORPORATION

150 Varick Street, New York 13, N. Y,

PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., 105 ANGELES 16, CALIF.
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Low cost, versatile DIGITAL SYSTEMS

for automatic testing of

transistors F% resistors / diodes—=
. ‘ =
and capacitors ",

7

Small E-I automatic digital systems pro-
vide many advantages, First, they cost less.
This is primarily the result of large-quan-
tity manufacture of modules which make
up the E-I system. Cost is almost a linear
function of performance capabilities
desired in the system.

Second, they are exceptionally versatile.
The E-I system can be expanded simply
by adding appropriate modules. Typical
systems presently in use measure resist-
ance, capacitance, DC and AC voltages,
DC/DC ratios, AC/DC ratios, AC/AC
ratios and combinations of these. Meas-
urements to four or five digits can be vis-

Electro Instruments, Inc.

\

2 CIRCLE NO. 2 READER SERVICE CARD

ually displayed and printed out at rates up
to five readings per second. Operation can
be semi- or totally automatic with go/no
go comparison of vahies and programmed
readout at periodic intervals, Scanners can
be provided for scanning thousands of
single and multi-wire input channels. In
brief, the E-I system has an extensive
scope of operating capability.

Third, E-I systems provide unmatched
reliability. Where practicable, circuits arc
totally transistorized. The use of etched,
plug-in circuit boards, and modular inter-
nal construction make maintenance checks
and in-plant repairs easy.

Typical E-1 system for evaluating components -
includes 100 channe! input signal scanner. Can digi-
tize DC voltage, resistance, AC voltage and DC/DC
voltage ratio analogs. Digita! equivalents are recorded
on strip printer for ‘‘quick look" data and on punch
paper tape for additional data reduction by digital
computer,

Lower cost, maximum versatility and
greater reliability—if you want these
advantages in your component test sys-
tem, contact your nearest E-I representa-
tive, He can give you complete informa-
tion or answer any specific questions you
may have,

E 3540 AERO COURT
SAN DIEGO 11, CALIF,
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THE KERNEL @

... A New Microminiaturized Toroidal Inductor

The new Burnell & Co, MT 31 and MT 35 microminiature FREQUENCY (KC)

l\n*rnf:l l’nrnidul ill(ll.l.('l(JI‘* are m:u?n; lf) orn!cr itur the cngil!rvr 2 3 5 10 20 30 50 100 200 300
who i=n't content with outer husk solutions but gets right 4 T 4 i bl bl il
to the core of recond generation missile communication

problems, 1 — : .
MT 3t microminiature Kernels can be supplied with in- Q— KERNEL TOROIDS ~ i |

ductances up to 500 mhys and the Kernel MT 35 is available
in inductances up to 200 mhys. MT 31 Kernels are recom-
mended for frequencies to 30 kes and the M7T 35 is applicable
to frequencies up to 200 kes depending on inductanee values.
) for the MT 31 is greater than 55 at 25 ke and for the M'T 35
more than 60 at 100 kes,

~ize ob the NXFT ST and MNT 35 0< 177 OD 21570 spacing
wtween lead< 37 8 17 1 with o weizht of 06 ounces,

The new microminiature Burnell MT 31 and MT 35 Kernels
provide maximum reliability a~ well as considerable econ-
omy in printed eircuit use. Completely encapsulated. the
Kernels will with=tand unu~ually high acceleration. shock
and vibration environment-,

Write for ~pecial filter hulletin MTF to help solve your
circuit problems. ,
*missiles

EASTERN DIVISION PACIFIC DIVISION
Dept. £24 . NW (t/\ Dept. E-25
< ?22C. 10 PELHAM PARKWAY 7\ 720 mISSION sT.
]

PELHAM, N. Y. SOUTH PASADENA, CAL,
PIONEERS IN microminiaturization OF PELHAM 8-5000 RYAN 1.2841

TOROIDS, FILTERS AND RELATED NETWORKS TELETYPE PELHAM 3433 TELETYPE. PASACAL 7578
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SHOPTALK . . . editorial

BYLINES. In the publishing world, a “byline” is a line of type dis-
played at the beginning of an article telling who wrote the article.
Most publications put bylines on articles written by full-time staff
members only when the article has singular merit. Among editors
and writers, bylines are important milestones in their professional
progress.

Our special report, “Instruments for Design and Production,”
which appears on p 89, carries the byline of Associate Editor Bushor.
The report has been in preparation for almost one year. It is one
of the most comprehensive rundowns yet to appear on new develop-
ments and future trends in test instruments.

Although they get no bylines, this report could not have been
written without the help of many of our friends in industry. Gather-
ing material for this report, Bushor visited dozens of instrument
manufacturers, contacted additional hundreds by mail. Manufac-
turers proudly gave details on the latest innovations in their products
and freely discussed future design and marketing plans.

This close cooperation between ELECTRONICS magazine and the elec-
tronics industry at large enables us each week to bring you, the reader,
the latest business and engineering news—accurately, in depth and
detail, and in true order of importance. Such a job can only be done
by a publication that is truly part of the industry it serves.

OFF THE BEATEN TRACK. Our editors frequently unearth impor-
tant business news stories by diverging from the hard-pan trail
followed by most industrial editors.

At a recent “Press Open House” held at Fort Monmouth by the
Army Signal Corps, Associate Editor Mason’s deeply prebing ques-
tions to his hosts earned him a fast ride by staff car to Deal, N. J.
There he got a peek at the Army’s satellite tracking center.

The tracking center is America’s eye on the sky. Unlike many
other tracking centers, the Deal center is not restricted to one fre-
quency band. It can, and does, monitor frequencies from 15 ke to
1,000 me, switching between a half dozen high-gain antennas.

The center locked onto Sputnik I only two hours after it was
launched, and has tracked every satellite launched since then, It is
our first line of defense against any potentially hostile orbiting
vehicles. For details on equipment now being installed at Deal,
plus Mason’s exclusive photographs, see p 40

Coming In Our September 18 Issue . . .

INDUCTIVE COMPUTER CIRCUITS. In designing any switching
circuit which requires a passive time-measuring or storage device,
most engineers instinctively turn to using a capacitance. According
to William Carey of Minneapolis-Honeywell’s Datamatic Division,
inductance is at least as versatile a reactive parameter as is capac-
itance in time-measuring circuits when transistors are used for
amplification. Carey proceeds to show a number of circuit configura-
tions which back up his claim that inductive elements are deserving
wider use in multivibrators, scalers and similar computer uses.

MORTAR POSITION PINPOINTER. In recent wars, one of the
leading producers of casualties has been the deadly mortar. The
modern army’s answer to this is a new tactical radar system for
pinpointing the location of enemy mortars and directing more accu-
rate counterfire to knock them out. M. S. Yaffee, W. F. Smith and
J. B. Skully of General Electric Co. describe the new mortar locator
which detects the mortar shell in flight and computes the location
of the enemy position. The system has a maximum range of 10,000
meters and presents the target data in a form which minimizes the
time between location and counterfire.

SEPTEMBER 11, 1959 « ELECTRONICS



SPRAGUE CUP TYPE

TANTALEX" CAPACITORS

now better than ever!

=f = oy Sprague’s NEW “Cup Type”
Liquid-Electrolyte Sintered-Anode
Tantalex Capacitors offer several major
improvements in cup capacitor design:
elimination of fluctuation in capaci-
tance during operation; elimination of
“early failures” from internal short-
circuiting as sometimes occurs with
other brands of cup capacitors; and
large values of capacitance in small
physical size. But there’s more. ..

# Rated for -55 C to +85 C operation
without voltage derating (to +100 C
with 15% derating), these capacitors
provide equipment designers with
long operating life, long shelf life,

outstanding capacitance stability, and
very low leakage currents.

# Sprague ‘‘cup” capacitors are avail-
able in two series: Type 131D for
industrial, communication, and general
military equipment; Type 132D for the
severe vibration requirements and close
performance parameters of military
aircraft and missiles. Type 131 D,
modecrately priced and furnished in the
comparatively wide capacitance toler-
ance of -15, +75%, is especially
suited for filter, coupling, and bypass
applications where this wide tolerance
is permissible. Type 132D is furnished
asstandard in the closer capacitancetol-
erances of ~15, +20 % and -15, +50 %.

Complete data on Types 131D and 132D Capacitors is given in Engineer-
ing Bulletin 3710A. Write Technical Literature Section, Sprague
Electric Company, 35 Muarshall Street, North Adams, Massachusetts,

‘4

SPRAGUE COMPONENTS:
CAPACITORS o RESISTORS o MAGNETIC COMPONENTS o TRANSISTORS o INTERFERENCE FILTERS » PULSE NETWORKS
PACKAGED COMPONENT ASSEMBLIES

HIGH TEMPERATURE MAGNET WIRE . CERAMIC-BASE PRINTED NETWORKS .

ELECTRONICS - SEPTEMBER 11, 1959 CIRCLE NO. 5 READER SERVICE CARD 5



Now you can deep draw and bend
molybdenum sheet at room temperature!

... With General Electric’s new High-Ductility (HD) Molybdenum Sheet

3mm § 4mm 7om @ 8mm B 9mm § 9%mm §102mm
—_— — VAN VAN v ~ -

s D O O O

- § - —_— L a—

k3

ERICKSON CUP TEST on 0.060” sheet demonstrates high ductility of new
G-E“HD"” Moly Sheet. Both test samples of molybdenum were at room
temperature, Depth of the draw was increased by 1 millimeter at each
progtession. The ordinary moly sheet (at bottom) “exploded” at 6mm |
depth—while the new G-E “HD" sheet showed no evidence of a fissure |
until 9%4mm. Note the reduced tendency of the ““HD" sheet to explode.
And thete’s less tendency, also, to delaminate on punching, stamping
and shearing than with ordinary commercial grades of molybdenum.

. ORDINARY ks
~ MOLYBDENUM "MD" SHEET |

DRAW IT! FORM IT! PUNCH IT!—all without preheating!
General Electric’s new “HD” Moly Sheet can take it—and
you can do all these operations in thicknesses previously im-
possible . . . or requiring up to 1000°F preheating. Even in
cases where small amounts of heat may be needed, it’s
always less than with ordinary molybdenum sheet.

TIME SAVER, MONEY SAVER! The improved ductility of
General Electric’'s new “HD'" Molybdenum Sheet is of
particular significance in sheet thicknesses of 0.020” to
0.125” —as used in electronic tubes and semiconductor

diodes, rectifiers and similar products. It has a high melting
point (2622°C, 4752°F), low vapor pressure, and excellent
strength at elevated temperatures. So it will be of great value
to any company using refractory metals.

PLAN ON G-E "HD™ SHEET Available in commercial quan-
tities, so there’s no better time than right now to get all the
facts about this new kind of molybdenum. Write: General
Electric Co., Lamp Metals and Components Dept. E-9,
21800 Tungsten Road, Cleveland 17, Ohio.

BENDS WITHOUT CRACKING...
EVEN WITH NO PREHEATING!

Ordinary 0.060” thick nolybdenum broke
at a 20° bend (see photo at left). The
G-E “HD"” sheet of same thickness shows
no sign of cracking at 90°, Actually this new
G-E Moly Sheet is so ductile you can bend
it up to 180° without damage!

Frogress ls Ovr Most Imporfant Product

GENERAL D) ELECTRIC

6 CIRCLE NO. 6 READER SERVICE CARD
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READ

RADAR
ECHO AUGMENTATION

"Small in size but large in
application, READ was
designed and developed
by Temco Electronics.
Used in small target
drones, READ makes the
craft appear as large
as a potential enemy
bomber. The greatly
augmented image
permits very accurate
long range tracking of
aircraft and missiles. As
an aid in traffic control,
READ reduces the
possibility of mid-air
collision. READ is
another example of
Temco Electronics
development of its own
proprietary products, in
addition to its

participation in weapons

systems development.

Many excellent enginweering
and scientific positions
are now open in this and
other Temco programs.

We invite your inquiry.

ELECTRONICS

A division of TEMCO AIRCRAFT CORPORATION ¢ DALLAS 22, TEXAS

ELECTRONICS + SEPTEMBER 11, 1959 CIRCLE NO. 7 READER SERVICE CARD 7
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SPECIFICATIONS

(When plugged into -hp- 150A/AR Oscilloscope)

CURRENT CHANNEL

Band Pass:
Sensitivity:

Max ac Current:

Max dc Current:

Input Impedance:

VOLTAGE CHANNEL

Band Pass:

Sensitivity:

Input, Impedance:

GENERAI,

Vertical Presentation:

Vertical Position:
Price:

50 cps to 8 MC.

10 calibrated ranges, 1 to 1,000 ma/cm,
, 2, 5, 10 sequence. Accuracy + 5%.
Vernier between steps (extends 1,000 ma/
cm range to at least 2,500 ma/cm).

10 amperes rms 20 KC and above. Below
20 KC core saturation reduces current
capability proportional to frequency.
Direct current to 2 amp has no appreci-
able effect.

Approx. 0.01 ohm shunted by 0.8 uh.

dc coupled: dc to 10 MC, 0.035 usec rise
time.

ac coupled: 2 cps to 10 MC, 0.035 usec
rise time.

9 calibrated ranges, 0.05 to 20 v/cm; 1, 2,
5, 10 sequence. Accuracy + 5%. Vernier
between steps.

1 megohm (nominal), 30 uuf shunt.

(1) Either voltage or current signal con-
tinuously or (2) voltage and current signals
sampled at 100 KC or on alternate traces.

Each channe! individually adjustable.
$430.00 (includes current probe).

-

[

PRESENTATON
croseeo
voura e

NEW AMPLIFIER!

Just clamp on probe and
read current instantly!

VERTICAL

& 154A Voltage/Current
Dual Channel Amplifier

ALTERATE
—y T

Thenew ® 154A’s exclusive “clamp-around” probe per-
mits fast, direct measurement of current from 50 cps to
8 MC, 1 ma to 15 amperes (peak-to-peak) without break-
ing into the circuit, loading, or voltage drop due to
resistor insertion. Here is a time-saving convenience
feature of real significance in the investigation of tran-
sistors, logic circuits and other measurements where
current information is of prime importance.

In addition, the 154A — actually two instruments in
one—makes possible swift, simple and direct comparison
between voltage and current waveforms. In this com-
parison service, one section of the 154A reads current
while the other reads voltage in a manner identical with
other ® voltage indicating instruments. Comparison is
achieved by electronic channel switching—through al-
ternate sweeps or 100 KC chopping. Either of the 154A’s
dual channels may also be used individually.

now offers better-than-ever service

CIRCLE NO. 8 READER SERVICE CARD
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the utility
= N pounise
: 150 A/AR oscilloscopes

amplifiers and accessories

% R e SN # 152B Dual Trace Differential Amplifier. New plug-in am-
':“i e 'f',_ & 0. e plifier providing differential input and dual traces electronically
< -, 6 switched between A and B channels at either 100 KC or on alter-
Sl é 6 ‘ : ¢ > nate sweeps. Sensitivity range 0.05 v/cm to 50 v/cm, input attenu-
© - 3 ator with 9 calibrated ranges in 1, 2, 5, 10 sequence and vernier.

$250.00.
4 153A Very High Gain Amplifier. New plug-in permitting &
e S — 150A to be used for many direct measurements from transducer
S : without preamplification. Pass band de to 500 KC, sensitivity 1
é ® @ mv/em to 125 v/cm, balanced input on all ranges. 15 calibrated
eﬁ = ranges in 1, 2, 5, 10 sequence, 1 mv/cm to 50 v/em; plus vernier.

$125.00.

¢ 151B High Gain Amplifier. For 150A high gain unit with 5.0
mv/cm sensitivity, frequency response de to 10 MC. 12 calibrated
ranges on 1, 2, 5, 10 sequence, 5 mv/cm to 20 v/em; accuracy *
5%. Vernier adjustment. 1 megohm input impedance with 31 uuf
shunt. Pass band rise time 0.035 gsec. Has 2 BNC terminals. $200.00.

4p 196 A Oscilloscope Camera. All new, most useful scope cam-
era ever, Full-size, distortion free pictures; full picture area may
be scaled. Simple multiple exposures; with one hand move lens
through 11 detented positions. Pictures sharp, clear, compare to
CRT resolution. Professional bellows prevents light leaks; easy
tab pulling ; set f-stop and shutter without removing camera from
scope; mount on scope with one hand. Employs Polaroid® Land
Camera back, new flat Wollensak 3” £/1.9 lens. Wt. 9 lbs, $425.00.

@& AC-115A Oscilloscope Testmobile, For 150 series oscillo-
scopes but fits others. 4" rubber tired wheels, heavy chrome tube
construction, tilts ’scope to 30° in 7% ° increments, folds for stor-
age, shipping. $80.00 ® AC-116A Storage Unit fastens to ® AC-
115A, holds 150A plug-ins or ® AC-117A Accessory Drawers. ®
AC-116A, $22.50. ® AC-117A, $10.00.

Data subject to-change without notice. Prices f.0.b. factory

NOW! 4 IN EUROPE!

In May, 1959, Hewlett-Packard S.A. was estab-
lished in Geneva (a branch has since opened in
Frankfurt am Main) offering technical sales and
engineering help and information. Previously
established relationships with representatives
in other parts of Europe of course continue. In
addition, there is a new - & - warehouse in Base!
stocking instruments and parts, and an -®

factory near Stuttgart will soon be producing-@ .
instruments for customers throughout Europe.

HEWLETT-PACKARD COMPANY

1002A Page Miil Road « Palo Alto, California, U.S.A.
Cable “MEWPACK' < DAvenport 5-4451
Hewlett-Packard S.A., Rue du Vieux Billard No. 1, Geneva, Switzerland

Cable “HEWPACKSA” o Tel. No. (022) 26.43.36

to our customers in Europe!

ELECTRONICS « SEPTEMBER 11, 1959 CIRCLE NO. 9 READER SERVICE CARD 9



T 3

Ry \“‘; .

NATO SELECTS EIMAC KLYSTRONS TO POWER EUROPE’S
LARGEST TROPO-SCATTER NETWORK

One and ten kilowatt amplifiers in
NATO’s continent-spanning tropo-
scatter system will be Eimac Amplifier
Klystrons. Since Eimac Klystrons first
made large-scale (ropospheric com-
munications possible in 1954, they’ve
become famous for reliability in all
major lropo-scatter networks: Pole
Vault, Dew Line, Texas Towers, White
Alice, Florida-Cuba TV. Individual
Eimac Klystrons have logged more
than 35,000 hours continuous air time
in tropo-scalter service.

Exclusive design features make Eimac
Klystrons outstanding for tropo-
scatter, Extra-wide frequency tuning
is achieved with one set of tuning
cavities. Inductive tuning achieves uni-
form bandwidth plus greater broad-
banding by external cavity loading.
Eimac’s external cavity design lowers
original cost, and replacement cost is
lower since tuning circuitry is pur-
chased just once.

One wide range load coupler covers
the entlire frequency:ranger Eimac’s

series connected body magnets permit
use of one power supply, one control
for body magnets,

Eimac Klystrons will be used in
NATO installations. Proved Eimac
reliability will aid in safeguarding the
security of all free European nations.

EITEL-McCULLOUGH,INC.

W San Carlos » California
#



BUSINESS THIS WEEK

ELECTRONICS NEWSLETTER

INSTRUMENT MAKERS in both military and

refrigerator-freezer will he combined into one

commercial markets are making more and more
of their own small component:. Reason: They
need better electrical charactevistics plus relia-
bility in quantities often too small for component
manufacturers to produce at a low unit cost.
Plant visits reveal that such specially made units
include capacitors. wire-wound resistors and
transformers. Meanwhile, GE disclosed that it
is undertaking a two-vear million-dollar effort,
mchiding an addition to its Columbia. S. C. plant,
to produce a new family of capacitors for missile
use that will have u failure rate of only one in
100.000. Current failure rate is about one in 1,000.

MIDAS SATELLITE will have infrared detectors to

detect rockets or missiles at takeoff, savs Herbert
York. Pentagon director of reseurch and engi-
neering. DOD feels that this would be an im-
provement over ground-based detection system.
York also said DOD is breaking down svstems
approach to military space programs, separating
booster work from payload development. Such
separation gives greater recognition to the work
of electronies companies. Idea is to package
what’s best from electronics point of view and
still get better integration with booster program.

Thermoelectric generators hold great promise as primary

sources of power for aircraft and rockets of the future.
This statement was not news when it was made recently
to ELECTRONICS. But ichat was noteworthy was the
fact that it came from a top engineer eith an aircraft
company who said his firm is pushing an R&D program.

TRANSISTORIZED SONAR TRAINING AID devel-

oped by ITT Laboratories teaches Navy =onar
trainees to distinguish submarines from false
targets. It reprodiices exactly the echoes from
different underwater objects. Gear records sonar
searches by pulse amplitude modulation (pam)
time division, f-m frequency division and a-m
frequency division multiplexing onto 1l4-track
magnetic tape. Stored data may be plaved back
on 10 trainee-operated sets. each monitored by
an instructor at master console. Equipment was
produced under a $1.5-million contract from
Naval Training Devices Center, Port Washington,
N. Y, and has been installed at Keyv West. Fla.,
and San Diego, Calif., Navy training stations.

Minuteman guidance system is said by one souree to

involve 8.000 semiconductor diodes in the bird itself,
25.000 in ground-based gear.

NAVY THERMOELECTRIC EXPERIMENTS will

be carried out with a new three-purpose device
to be built by Westinghouse for DBuShips. A
thermoelectric air conditioner, space heater and

~«—CIRCLE NO. 10 READER SERVICE CARD

syvstem.  Purpose: to test the suitability of
thermoelectricity for shipboard air conditioning
and refrigeration. Systeny’s three components
will be built up of identical thermoelectric ele-
ments. or modules; these can be individually
removed and replaced. and can serve as building
blocks for a larger system. Westinghouse re-
search v-p 8. W, lTerwald savs the Navy contract
Is “indicative of the rapid progress now being
made in the whole broad field of thermoelec-
tricity, both for refrigeration and for electric
power generation.”

Nearly 190 presentations have been scheduled for 60 ses-

sions of the I4th and biggest Aunnal Instrument-Anto-
mation Conference and Exhibit of the Instrnment So-
ciety of America in Chicago. Sept. 21-25,

ELECTRONIC CONTROLS for muchine tools are

already important in the planning of European
industry (ELECTRONICS, p 13. Oct. 31, '58). Now
comes word that Britain’s EMI Electronics. one
of many firms in the growing market, this fall
is taking a 25-ft trailer fitted out as a modern
workshop to France, Belgium, Holland, West
Germany, Switzerland and Italy, and hopes to
take it to Moscow next year. Exhibit includes a
Kearney and Trecker milling machine which can,
with punched tapes, produce items from a two-
dimensional template to a three-dimensional die.
Meanwhile, Britain’s Board of Trade released
figures that indicate British automation progress:
Deliveries by makers of instruments and indus-
trial control gear increased 9 percent between
1956 and 195%. In the first five months of 1959
deliveries of control equipment, including com-
puters, were up 5 percent over the previous year.

Third International Conference on Medical Electronics

is being planned for late next year in London by the
British Institution of Electrical Engineers, Exhibition
is planned simultancously.

SAGE-CONTROLLED AIR TRAFFIC is under

study by The Mitre Corp.. air defense engineering
systems adviser. ldea is that Sage centers might
be used simultaneously for military purposes and
in civilian air traffic control, saving the cost of an
entirely separate system. Technical feasibility
of using CHARM (CAA High Altitude Remote
Monitors) will soon be reported to government
agencies. Second phase. dubbed Project SATIN
(Sage Air Traffic Integration). used New England
experimental Sage facilities for evaluation of
air traffic control application. Meanwhile, Mitre’s
Boston area facilities are being augmented with
an IBM 7090 and a solid-state experimental Sage
computer.

n



SILICONE NEWS from Dow Corning

Environments Grow Tougher

As

SILASTIC RTV Supplies Both
Physical and

Electrical Protection

The ideal encapsulating inaterial should prevent mechanical damage to
sub-assemblies and at the same time improve electrical properties. It
should retain these protective qualities in all operating environments and
Just such a material is Silastic® RTV.
the Dow Corning silicone rubber that vuleanizes at room temperature.

put no stress on delicate parts.

Take the case of the Radio Sondes manufactured by the General Instrument
Corporation. Newark. N.J.

integral transmitters are designed to be launched from aireraft at altitudes

These meteorological instruments linked to
up to 60.000 feet and speeds up to 505 knots, This means reduced air
pressure and a definite hazard of arcing and corona due to the high

potentials involved, Tt also means slipstream shock and vibration at launch.

As shown in the photos. critical areas of these Radio Sondes are encapsu-
lated with Silastic RTV. applied with a calking gun into reusable retainer
rings, By encapsulating the most vulnerable areas with Silastic RTV.,
excellent protection is achieved with no degradation of power factor.

Your nearest Dow Corning office is the
number one source for information
and technical service on silicones.

first in

silicones

Silastic RTV is easy to apply. has good
dielectric  and
resists moisture, areing, corona, and ozone,

Rapidly changing ambients will not cause

phyzical  properties. and

Silastic RTV to pul excessive stress on
fragile parts . . . it remains resilient and
soaks up shock.  Silastic RTV is available
in different consistencies. set-up time can
be varied from minutes to hours. depending
upon the RTV system.

Typical Properties of Silastic RTV

* Temperoture ronge —70 1o 260 C) —100 to 500 F

* Dielectric strength, volts mil . __. 300 to 500
* Surfoce resistivity ot 50% relotive

humidity, ohms 2.8 x10"
* Dielectric constont, 10° cycles per second ... 2.96
* Dissipotion foctor, 10° cycles per second . 0.003
* Moisture obsorption ofter 7 doys ot

room temperoture, % . 3 to - 5

CIRCLE NO. 247 READER SERVICE CARD
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Solventless Resin For Top Heat Stability

When vou need a rigid potting or encapsulating material,
make sure the resin you choose is one that will keep its
properties under adverse conditions. Dow Corning solvent-
less silicone resins will withstand temperatures above 260 C
(500 F).

continuous bubble-free mass. The capacitor in the picture

With no solvent to evaporate, they set up to a

is a good example. After potting with one of these thermo-
sel materials. it was sawed in half . . . notice the excellent
void-free fill between plates. Solventless silicone resins
form clear. tough solids: they accept a variety of fillers.

Catalyzed pot life is over 6 months.

CIRCLE NO. 248 READER SERVICE CARD

Highly Stable Diffusion Pump Fluids

Dow Corning silicone diffusion pump fluids resist oxidation
even when exposed to air at operating temperatures. They
won't decompose into gums and tars . . . can be cycled
countless times. They recover far {aster than organics and

have very short pump-down times.

Silicone fluids produce vacua in the range of 107" to 107
mm. of mercury. are chemically inert, non-carrasive, non.
toxic. free from impurities.

Shown are vacuum pump jet assemblies that were tested
to breakdown on various pump fluids. The pump operating
on Dow Corning fluids still had not broken down after
1.100 cveles, with exposure to air between cycles!

required service

A Varnish With Greater Heat -Resistance

Dow Corning 997 Varnish permits operation at temper-
atures up to 250 C . . . gives electronic and electrical
equipment protection against overloads. moisture. many
chemicals. corrosive atmospheres and other hazards.

The unit pictured is a servo motor that actuates controls
in aircraft automatic pilots.  Insulated throughout with
high temperature materials. and dipped in 997 Varnish,
such motors have proven much more reliable operation in
United Airlines planes . . . running as long as 5 years
without need for replacement. as against scheduled replace-
ment after 1000 hours for Class A insulated motors.

CIRCLE NO. 249 READER SERVICE CARD
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GOMPLETE LINE
+FAST SERVICE

= HIPERSIL CORES

Westinghouse stocks all types
and sizes of Hipersil cores in three
locations to serve you better

COMPLETE LINE includes the
new EIA, RS-217 standard sizes.

® Type C: 12,4,2 and 1 mil sizes,
in single- and 3-phase, from
a fraction of an ounce to
300 pounds.

® Ring Cores: with new
polyclad treatment—assure
best magnetic performance of
any Epoxy resin-coated core
ready to receive windings.

® Special Cores: to any
specification and shape
requirement—rectangular,
triangular and others.

FAST SERVICE is assured by
complete stocks at Greenville,
Pa.; Boston, Mass.; and

Los Angeles, Calif.

Performance of Hipersil® cores
in “iron-core”” components is
guaranteed to meet or exceed
specifications.

For more facts, write for Price
List 44-520 and Descriptive
Bulletin 44-550 to Westinghouse
Electric Corporation, P.O. Box
868, Pittsburgh 30, Pa. J-70920

YOu CAN BE SURE...ie 15

VVestinghouse

WATCH "WESTINGHOUSE LUCILLE BALLDESI ARNAZ sSHOows*
€BS TV FRIDAYS

CIRCLE NO. 14 READER SERVICE CARD

‘WASHINGTON OUTLOOK

| WASHINGTON-—THE ELECTRONICS INDUSTRY has won the first round in its

| battle against the aircraft industry’s petition to the Labor Dept. that all

electronics companies with missile and plane contracts be required to pay
| the same Walsh-Healey Act minimum wage as the aircraft makers.

In an upcoming survey of wages paid in aircraft and missile plants,
the Labor Department has decided to exclude producers of airborne and
ground electronic equipment designed for planes and missiles. But the
survey will cover electronics companies which assemble missiles, build
missile airframes and produce missile nose cones. Among such firms are
Sperry, Ilughes, Raytheon, Philco, GE and Avco. Labor Dept. officials
stress that inclusion of such companies in the survey doesn’t mean elec-
tronics firms with prime contracts for missile end-items will be covered
by the same Walsh-Healey minimum wage as the aircraft industry.

The survey will be made under the aircraft unions’ plea to boost the
| industry’s nine-year-old $1.05 minimum pay rate. The unions and the
| Aerospace Industries Assn. had petitioned the department to include all
| electronics companies in missile and aircraft production in the survey.

Electronics Industries Assn., in opposing the AIA and aircraft unions,

petition, claimed a wage differential of at least 50 cents between elec-
tronics plants and the higher-wage aircraft industry. The estimate
included all types of electronics manufacturing. EIA conceded that the
same differential does not prevail when nondefense electronics workers
are excluded, argued that a ‘““substantial wage differential” nevertheless
exists between the two industries.

® A separate Walsh-Healey minimum wage determination—the first
one ever—for the electronics industry as a whole will be considered
in the near future, If electronics companies with prime contracts
for missile end-items eventually escape Walsh-Healey coverage
under the aircraft industry’s wage rate, they will be covered by this
survey.

It will be at least another year before the missile wage rate issue
is settled. The wage survey, which will begin shortly, must be
followed by a public hearing at which AIA, EIA and the industries’
unions will be heard prior to the final official decision.

Meanwhile, the Labor Dept. is planning to meet with industry
and union officials next month to discuss the makeup of the ques-
! tionnaire to be sent to plants in the aircraft-missile wage survey.

Washington is making a reassessment of the ambitious space explo-
ration plans set up by NASA during its first year of existence. The
purpose is to scale down the plans in view of what NASA adminis-
trator T. Keith Glennan calls “a full realization of the complexity
of the technological problems facing us.” The result is an indefinite
postponement of the some 30 percent of the space-launching attempts
scheduled for the year—notably interplanetary probes.

From here on, the space agency will stress lunar probes. Glennan
says NASA has “learned that we are not nearly as far advanced in
space technology as we had thought or hoped.” The ratio of successful
launches to unsuccessful ones has not improved much in the past
year.

Major problem of the space explorers is still reliability. NASA
is especially concerned about shortcomings in guidance, thrust
control, telemetry and sensors of all types, will push hard on research
in these fields.

SEPTEMBER 11, 1959 - ELECTRONICS



ORMITE

RHEOSTATS

WITH SPECIAL FEATURES

solve many difficult control problems

Ohmite offers not only industry’'s most complete line of
standard rheostats but also rheostats with a wide variety
of special fearures. Nlustrated arc only a few. All have
the distinctive Ohmite design features: smoothly gliding
metal-graphite brush; all-ceramic construction; insu-
lated shaft and mounting: windings permanently locked
in place by vitrcous enamel. You will find the special
rheostat feature you need in the dependable Ohmite line,

Two groups of four Ohmite taper-wound rheostats
mounted in tondem, controlled by o single knob
through a chain drive,

Write on Company Letterhead for Catalog 58

. @HM“TE® Manufacturing Company
3610 Howard Street, Skokie, Illinoi9

Quality Components

Call on Ohmite for
APPLICATION
ENGINEERING SERVICE

Save valuoble engineering
time. Team up with Ohmite to
solve your resistance problems,
Ohmite engineers are resist-
once specialists, They can
quickly onalyze your needs
ond recommend the correct
rheosto! to fit your application.

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

ELECTRONICS - SEPTEMBER 11, 1959 — CIRCLE NO. 15 READER SERVICE CARD 15



MICRO SWITCH Precision Switches

HONEYWELL e L

o

Enlarged cut-away
shows bifurcated contacts

781

R —
.250

) . Actual size

New subminiature switch
has bifurcated contacts

Now, for the first time, bifurcated contacts are available in a sub-
miniature snap-action precision switch. Two points of contact pro-
vide increased reliability of milli-volt, milli-amp circuit control.
Contacts are gold. Resistance is constant for the life of the switch.
Switches are individually packaged in sealed double thickness plastic
envelopes.

The 12SM4 is an addition to the MICRO swITCH ““SM” subminiature
series. “SM”’ switches are available in 260 variations, with hundreds
of different actuators and enclosures. For more information on this
and other small snap-action switches, send for Catalog 63.

Catalogs, data sheets and application assistance are available on
request from the MICRO SWITCH branch office near you. Consult the
Yellow Pages,

MICRO SWITCH... FREEPORT, ILLINOIS

A division of Honeywell
In Canada: Honeywell Controls Limited, Toronto 17, Ontario

H| Honeywell

" ] MICRO SWITCH Precision Switches
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ENGINEERING FACTS ABOUT

'EFLO

FLUOl\’OCAIRBON‘

LR

ESINS ]

NUMBER E-5

IN A SERIES:

ELECTRICAL
DESIGN
L Component

) - Insulation

In the toughest environments, TFE resins
offer the utmost in electrical insulation

To meet the stringent requirements imposed on electrical
components in a variety of industrial and defense uses.
TeFLON fluorocarbon resins offer an unmatched combina-
tion of electrical properties. In aircraft generators, for ex-
ample, where weight and space savings are vital, insula-
tion of TFE resins provides the high power and low weight
necessary for extreme miniaturization. In motors and
generators for use in locomotives, TFE resins provide
superior resistance to arcing, as well as high dielectric
strength and excellent heat resistance. In circuit breakers,
interrupting orifices made of TFE resins have the neces-
sary arcing resistance, plus chemical inertness and resist-
ance to thermal shock. In capacitors, films of TFE resins

offer excellent insulation resistance even at high ambient
temperatures, exceptional stability of capacitance, and
permit savings in space and weight. In computers, printed
circuitlaminates made of TEFLON fluorocarbon resinsassure
low dielectric losses over the broadest range of frequencies
and temperatures.

On the next three pages you will find more detailed in-
formation on some of the properties of TEFLON fluoro-
carbon resins and examples of how these unusual
properties have been used to meet the

most exacting design requirements.

TerLON is Du Pont’s registered trademark for its family of
Sluorocarbon resins, including TFE (tetrafiuoroethylene)
resins and FEP (fluorinated ethylene propylence) resins.




Superior electrical and

RES 1y PATOFF

make possible design improvements

IN TRANSFORMERS
100,000
TFE resins offer exceptionally long

50,000 - g .
0% 7 insulation life at high temperatures

2
- \ At their continuous service temperature of 260°C.
\ (500°F.) the insulation life of TEFLoN TFE resins is
E*\ measured in years. The excellent heat-aging character-
istics of TFE resins are the result of exceptionally low
weight losses at clevated temperatures. Thermal-life tests
onmagnet wire (scechartat left) show that wire enameled
with TFE resins had the highest thermal-stability rating
of all insulation types tested. TFE resins can withstand
clevated temperature conditions under which other plas-
\ or|::.?::¢§°sur::s:-n tic and elastomer insulations melt, char or disintegrate.
TRANSFORMER CORP) The high thermal stability of TFE resins permits the
\\ construction of miniaturized components, with the re-
sultant space and weight savings that are par-
ticularly important in air-borne applications,
The Class T transformer shown at left calls
for 170°C. maximum operating temperature
in an ambient of 100°C. To meet this require-
ment. laver insulation of TerLon TFE resins
and magnet wire enameled with TerLoN TFE
resins are used. In addition, lead wire coated
with TFE resins readily withstands the tem-
peratures of encapsulation, eliminating costly
’ rejects. Theresultisareliable transformerror air-
/"/bornc applications. small for its power rating.

10,000

THERMAL LIF

1,000

/ g
]

LIFE, hours
-

*Varnished magnet wire insulated
with enamel of TFE-fluorocarbon resin
AIEE NO. 57 TEST PROCEDURE

, o

200 250 300 350

TEMPERATURE, °C ' ;

Properties of capacitors using
dielectrics of TFE resins
IN CAPACITORS
TFE resins used as high-temperature dielectrics

L Al provide outstanding stability...space, weight savings

(~40° to 250°C.; 0 to 10,000 mc).0002 Films of TFF resins used in capacitors offer unsurpassed
insulation resistance at high temperatures, a low tem-

Dielectric Constant perature coeflicient of capacitance, a very low dissipa-
(~40° to 250°C.; 0 to 10,000 mc) 2.1 tion factor and outstanding capacitance stability on
thermal cycling. The dielectric constant and dissipation

Disisctric Absorption L'.:‘:.YYAY.':GG:.’::;"sco:::'?:._ tactor of a TFE resin remain virtually unchanged over
URBANA, OMIO} the broadest operating ranges of temperature and fre-

(% charge reappearing 30 sec.

after discharge) 0.02 guency (see table at left). Further, high-quality metalized

films and flexible films of TFE resins as thin as 14 mil
are now available, permitting a high degree of minia-
turization . . . space and weight savings.

The motor of a rotating anti-collision landing
light for the B-52 bomber required a phase-
shifting capacitor (0.65 mfd. hermetically sealed).
with a life of 500 hours at -65°F. followed by 500
hours at 300°F. ambient, Films of TerLon TFE
resins replaced another high-temperature diclec-
tric with a resulting reduction of capacity drift
from + 18, to -2 . At no increase in capacitor
size, a 25°F. reduction in the mechanism operat-
ing temperature was thus achieved

Temperature Coefficient of Capacitance
(Parts ‘million °C.; 0-200°C.) -300

Insulation Resistance at 100°C.
(Megohms x microfarads) 100,000

1'0““‘
Z:y&un
65 "’;gf
[CAPACITOR BY POTTER 300 v

COMPANY. CHICAGO. ILL.)




mechanical properties of TFE resins

in wide variety of components

IN MOTORS AND GENERATORS

2000 | TFE resins provide mechanical ruggedness. ..
\\ maintain high dielectric strength after heat aging
\4 4 mil silicone varnished glass fabric
. Extreme miniaturization of aircraft alternators and gen-
\, erators, plusexposuretovibrationand high temperatures,
\ makes high demands on the insulation materials used.
\ Slot liners of woven-glass fabric coated with TFE resins

‘\ and magnet wire insulated with TFE resins offer the

L) 5 required mechanical ruggedness, heat resistance and
\_~ \ 3 mil glass fobric coated with TFE resins dielectric properties after heat aging. The chart at left
‘\ <\ shows a comparison of dielectric strength vs. time aged
\ ~\ at 250°C. (482°F.) for glass fabrics coated with TFE
N \_ S resins, against other commercially available Class H in-
———aa_. 1 sulations. The low friction surface of slot liners made
with TFE resins reduces rejects due to mechanical abuse
of magnet wire in manufacturing and also reduces sur-
face abrasion. The same properties—plus resistance to
0 50 100 150 chlorinated cleaning solvents—are the reasons for the
choice of TerLoN TFE-fluorocarbon resins for insula-
tion in diesel electric generators.

The high-temperature aircraft alternator stator at left
uses slot liners of glass fabric coated with TerLoN TFE
resins. Superior dielectric and mechanical properties of
TFE resins give windings maximum protection against
vibration and the extreme heat generated at full load
and high altitudes.

~— -
-

VOLTS PER MIL
-

10 mil silicone rubber-coated glass fabric

IN PRINTED CIRCUITS

DIELECTRIC CONSTANT o
- e MESIBREQUENCH 3 TEFLON fluorocarbon resins provide exceptionally
Z DISSIPATION FACTOR 1ol : )
< b low attenuation at high frequencies
- ;
z 0 Printed circuit laminates of TeFL.oN fluorocarbon resins
8 _on <% offer superior performance in applications where low
0 2 - Y U U L " Gy W Sy S — - ; dielectric losses at high frequencies and high tempera-
I 0 tures are essential. Design problems are considerably
l6 8 simplified by the fact that the diclectric constant and
w - 001 3 dissipation factor do not vary with frequency (sce chart
d LR/ A S L) e e s . ey WSS at left), or with temperature. In fact, these electrical
o - .0001 characteristics of TFF resins are essentially invariant
from low audio frequencies to the highest microwave
| \ \ 1 ' \ \ \ ) 0 frequencies and from below -100°C. to above 260°C.
Jo! 102 103 104 105 106 107 108 10% 1010 Additional design improvements are made possible
by the use of TerLon FEP-flucrocarbon resin as a bond-
FREQUENCY, CPS ing medium. For example, in a “strip-line™ circuit a

double sandwich is used to provide a ground plane on
both sides of the circuit. The use of FEP resin as a bond-
ing medium between the copper and TFE glass-fabric
base laminate permits a two-fold reduction of attenua-
tion at 3000 me, plus much better surface-resistivity and
moisture-resistance properties. Since TFE
resins are unatiected by solder temperatures.
printed circuits can be casily dip-soldered.




Insulation of TFE resins offers maximum reliability
for reduced rejects...lower maintenance costs

BRUSH-HOLDER SLEEVES of TeErFLON TFE resins
provide superior arcing resistance on railroad-type
motor generators. Repeated flashovers, unavoid-
able in railroad service, have little effect on TFE
resins, while former insulators blistered. Protective
sleeves also tend to be self-cleaning. Easier han-
dling of generators in the shop, together with fonger
service life of each sleeve of TFE resin, has made
maintenance simpler and less costly.

INTERRUPTING ORIFICES in this new 230-kv,
15,000 mva SFécircuit breaker aremadeofa TErLON
TFE-fluorocarbon resin. Reasons for using this ma-
terial involved a unique combination of properties
offered by TFE-fluorocarbon resins; they are ex-
tremely resistant to arcing; produce negligible gas
contamination; have high resistance to thermal
shock; and are non-hygroscopic. (Photo courtesy of
Westinghouse Electric Corporation)

AIRCRAFT GENERATOR above is designed to oper-
ate continuously with winding temperature of
550°F. for 1,000 hours. Insulation of a TFE resin is
used because it is regarded as the only available
material with the required combination of prop-
erties: high dielectric strength in reasonably thin
and flexible sections, heat-aging resistunce to the
thermal exposures encountered and excellent chem-
ical stability. (Photo courtesy of Jack & He ntz, Inc.)

Whenever design specifications call for reduced size and
weight, high stability, broad operating ranges of frequency,
operation at extremes of temperature or other severe
environmental conditions, insulation of TeFLoN TFE-
fluorocarbon resins is rapidly becoming a design stand-
ard. TFE resins offer an unmatched combination of high
dielectric strength, exceptional resistance to heat aging,
low power losses, resistance to arcing, mechanical rug-
gedness, chemical inertness and low-friction surface. In
addition, a melt-processable TEFLON FEP-fluorocarbon
resin is now available for greater flexibility of design.
The combination of properties offered by TEFLON res-
ins makes possible savings during the manufacture of
components, reduced inspection costs, fewer rejects, fewer

FOR MORE INFORMATION

If you would like further design and end-use information about
DuPont TEFLON resins, contact your supplier of TEFLON fluorocarbon
resins (listed in the Yellow Pages under “‘Plastics—Du Pont’"). For
any unanswered technical questions about these resins, write to:
E. I. du Pont de Nemours & Co. (Inc.), Advertising Dept., Room
T-148, Nemours Bldg., Wilmington 98, Delaware.

In Canada: DuPont of Canada Ltd., P.O. Box 660, Montreal Quebec.

TEFLON is Du Pont’s registered trademark for its family of
Sfluorocarbon resins, including TFE (tetrafluoroethylene)
resins and FEP (fluorinared ethylene propvlene) resins.

service failures and lower maintenance costs. The advan-
tage of increased reliability applies to all applications of
TEFLON resins in electrical components. Even when am-
bient conditions are not extreme, the non-aging charac-
teristics of TEFLON resins make possible longer service
and storage life of equipment.

The preceding issues of "‘Engineering facts about TEFLON
fluorocarbon resins’’ cover other aspects of electrical applica-
tions. They are available by writing to the address below at |eft.
Please state the issues you wish to receive.

3. High Temperatures

4. Printing and Potting

1. RF Properties
2. Wiring Reliability

TEFLON

FLUOROCARBON RESINS

REG.U. 5 PAT OFF

BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY



The new concept of

electronic equipment
manufacture

*Philips manufacturing plant§_ have been completely

retooled so as to produce a new, wide range of relatively inexpensive
electronic measuring equipment.

Each “instrument is in fact an electronic tool for everyday use

in factory or laboratory: accurate, robust and rcliable,

easily serviced throughout the world.

It is not too much  to:say that Philips have applied a new philosophy to
the production of this type of equipment.

For users now benefit (rom the marriage of a highly specialised
knowledge of these instruments and their applications with an unequalled
experience in flow-line production. Here in fact is

another substantial contribution by “Philips to industry and to research.

Dependable PH IL] PS tools

Jor the electronic industry

Sold and serviced by Philips O;‘ganizations all over the world
Further information will gladly be supplied by:
N.V. Philips Gloeilampenfabrieken, Eindhoven, the Netherlands

~<~CIRCLE NO. 20 READER SERVICE CARD

Easy servicing

A %k A pleasant surprise:
Made for everyday use
Wide range available

Modern techniques
Flow production

Auntomatic inspection

Broadband mV-Meter GM 6012

Measuring range: from 1 mV (full scale
deflection) in 12 steps up to 300 V; dB scale
—80 dB up t0o +52 dB (0 dB = 1 mW
into 600 Q)

Frequency range: 2 cls — 1 Mcls

Input impedance: 4 — 10 M //20.10 pF
Ovrerall accuracy from 20 c/s to 100 kc/s: 2.5%;
elsewhere 5%

Mains supply: 110-245 V, 40-100 c/s

Built.in calibration voltages

Amplifier can be used separately; gain, 35. dB
5 linear scale with mirror reading

The price~ a pleasant surprise

CIRCLE NO. 21 READER SERVICE CARD 21



NN R RS MEE REN Ul Rl N R B o oo dad IR NN

How to get 99% over-all efficiency in
transistorized 6-watt servo amplifier

AAAY
HIGH-EFFICIENCY SERVO L erer IR 1 Tins3E's l . .
CIRCUIT REQUIRES ... T R el R
e no output transformer - N on ST | ema. ey
e no center-tap motor winding .z.é : - ; { 400cpa.
Higher over-all efficiency than in a con- e 10N pT! N2 t At & °
ventional Class-B push-pull amplifier is CORRECT EE- % T THNS38'S T
achieved in this servo by use of unfiltered Feluf - < [
rectified a-c for current supply voltage— o E— o 1 2N050 27K [
with resulting reduction in size, weight o I > aton S W |- !
and power supply requirements. This " | 1L
higher efficiency means greater transis- TIINGB2 iNag2| T2 o] ars : -
tor reliability, smaller heat sink and/or z on 4 v
higher allowable ambient temperatures. © l ﬂ:'fg‘-‘\’,' THiNag2 :]—'5\' I Ty
Output will remain sinusoidal when am- = | = . lf T
plifier is overdriven. . — % O
g 8.2K i CONTROL PHASE
_ . T g EASE 7.5K 4T = l 6 WATT,26 VOLT rms.
, it - i o4 bt é i
‘ = e by R l '
) Wi, § 2A- T '_fl.. arut :
= ;

-
) - ﬁ
CIMENS ONS £FE WEXINUM IN INCHES

ZNLESS OTHERWISE SPECISIED TRANSFORMERS

]
ACTUAL SIZE .

e..WWith TI 2N1050 N-P-

Exclusive TI 2N1047 intermediate-power series now
gives vou maximum design flexibility plus high effi-
ciency ... all in a miniature package!

Consider the design flexibility made possible by the
exclusive features of this series. .. 40 watts dissipation
at 25°C case temperature...unique stud mounting
for maximum thermal efficiency...80- and 120-volt

T-1 400 cps, 12-watt power transformer step-down 115 volt to 68 voit c.t.

T-2 400 cps, 65-mw driver transformer. Turns ratio N1: N2: N3=2:1:1
Primary Current = 10 ma d-c.  Primary Inductance = 1.5 hy.

N silicon transistors!

BVeex ... 15-ohm Res... —65°C to +200°C operating
and storage range. .. choice of beta spreads.

Apply TI's guaranteed specs to your design situations
today. This use-proved series is available off-the-shelf
— at factory prices —in 1-999 quantities from your
nearby authorized TI distributor, and in production
quantities from your TI sales office.

2N1047 2N1048 2N1049 | 2N1050
PARAMETER TEST CONDITIONS
X ."“"ﬂ._ min. max. |[min. max. | min. max.| min. max. | unit
rusnPuLL N BVcex Breakdown Voltage lc =250 ua V,e= —1.5v| 80 120 80 120 v
TRANSISTORIZED i . I R T
SeRvO AmMPLIFIER BViso Breakdown Voltage le =250 ua lc=0 _|04 10 - 10 _'7|0 I
leso Collector Cutoff Current Vo= 30V le=0 15 15 15 15| pa
hee Current Transfer Ratio t Vee= 10V lc=200ma | 12 36] 12 3630 90l 30 90| —
h,e Input Impedence { Vee= 10V ly— 8ma 500 §00 500 500 | ohm
Rcs Saturation Resistance } 1c=200 ma ly—40ma 15 15 15 i5 | ohm
Vie Base Voltage | Vee= I5v lc= 500ma 10 10 10 1o v
Write o8 _your company letters tSemiautomatic testing is facilitated by using pulse techniques to measure these parameters. A 300-microsecond pulse {approxi-
head for illustrated TI APPLI- mately 2% duty cycle) is utilized. Thus, the unit can be tested under maximum current conditions without a significant increase in
CATION NOTES on the tran- junction temperature, even though no heat sink is used. The parameter values obtained in this manner are particularly pertinent
sistorized serve amplitier. for switching circuit design and, in general, indicate the true capabilities of the device.

germanium and sllicon transistors

2eanTicap solid tantalum capacitors

precision carbon film resistors

INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION
13500 N. CENTRAL EXPRESSWAY

silicon dlodes and rectiflers TEXAS ! @;} l N ST R U M EN TS

sensistor sllicon resistors

POST OFFICE BOX 312 + DALLAS, TEXAS



FINANCIAL ROUNDUP

Mass., N. J. Companies Merge

MERGER between Robinson Tech-
nical Products, Teterboro, N. J.,
and High Vacuum Equipment
Corp,. Hingham, Mass., has been
announced. Robinson has ac-
quired all outstanding shares of
HVEC through an exchange of
stock. The Massachusetts com-
pany will be operated as a wholly-
owned subsidiary of the New Jer-
sev firm and all assets will be
retained. Robinson manufactures
metal mesh vibration mountings
for electronic equipment as a pro-
prietary product and holds several
contracts with major manufac-
turers for this aspect of reliabil-
ity. HVEC manufactures high-
vacuum furnaces and associated
equipment including electron beam
welders, metallizers and vacuum
pumps.

e Telectro Industries Corp.,
Long Island City. N. Y, and its
wholly-owned subsidiary, Telec-
trosonic Corp., report combined
sales rise of 70 percent for the
first six months of this vear as
compared with the same period of
1958. Volume for the two com-
panies totaled about $2.027.000 as
compared with $1.290.000.

o Ling-Alte¢ Electronics, Inc.,
Culver City, Calif.. announces ac-
quisition of all the outstanding
stock of Continental Electronics
Manufacturing Corp., Dallas, Tex.
Purchase price was $3.600,000. of
which $3.250,000 was in cash, with
the remainder consisting of 10,000
shares  of Ling-Altec  common
stock and $125.000 in 5-percent
notes. Ling-Altec officials say the
acquisition will add about 82 mil-
lion to their consolidated sales
volume for the remainder of the
current vear. Continental makes
high-power transmission gear.

e [lewlett - Packard Co., Palo
Alto. Calit., announces acquisition
of all of the outstanding stock of
Boonton Radio Corp., Boonton,
N. J. Terms of the arrangement
call for transfer of H-P stock for
Boonton stock. Boounton Radio em-
ploys about 150 persons and has

ELECTRONICS « SEPTEMBER 11, 1959

an annual sales volume of $2.5
million. The firm manufactures
signal generators and similar in-
struments. No personnel or man-
agement changes are contemplated
for the New Jersey firm.

e Popularity poll by New York
Stock Exchange shows that among
the fifty most-wanted stocks for
monthly investment plan members,
11 are stocks of electronics firms.
Highest of these (in the number
two spot) is General Electrie, with
Sperry Rand following in sixth
place. Eighth place is held by
AT&T. followed by RCA in ninth
place. General Telephone & Elec-
tric runs 16th, General Dynamics
17th. The 27th spot is held by
Westinghouse, 41st by ITT, 45th
by Texas Instruments. and 46th
by Raytheon.

25 MOST ACTIVE STOCKS

WEEK ENDING AUGUST 28

SHARES
(1N 100's) HIGH

LOW CLO3E
Univ Contro! 974 193 17% 1814
Intl Tel & Tel 885 34% 32 33%
Gen Dynamics 751 5038 46 5013
Avco Corp 598 13% 131% 1334
Sperry Rand 573 235 23 23
El-Tronics 462 158 13g 158
Raytheon 437 4833 4513 4845
Gen Tel & Elec 406 1% 722 722
Gen Electric 384 82 797 82
Elec & Mus Ind 316 Vs 634 7
Texas Inst 286 1425 1334 14212
RCA 269 62331 61% 623
Zenith 259 109 100%s 10834
Admiral 255 21'g 198 2012
Gen Transistor 222 3612 3358 36
Barnes Eng 187 28 23ta 2738
Philco Corp 184 2578 221g 2514
Ampex 180 8314 80Y2 8214
Cons Elec ind 166 50 44% S0
Victoreen 164 1577 1414 153g
Emerson 162 157g 1434 151a
Intl Bus Mach 151 428 422 424
Lear 147 1518 1414 1478
Beckman Instr 141 57 53 563+
Cons Electrodnmcs 113 391 373 391y

The above figures represent sales of electronics
stocks on the New York and American Stock
Exchanges. Listings are prepared exclusively for
ELecTrRONICS by Ira Haupt & Co.

Issue
Pric
6
3
5 10
Lo k]
M . 2

NEW PUBLIC ISSUES

STOCK PRICE AVERAGES
(Standard & Poor's) Aug. 26 July 29 Change From

1959 1959 One Year Ago
Electronic mfrs, 89.05 98.56 +54.6%
Radio & tv mfrs. 108.67 116.42 +104.1°%
Broadcasters 97.41 103.36 +44.5%

DELIVERS

OFF - THE - SHELF
AT
FACTORY PRICES

-

FOR FAST, SAME-DAY
SHIPMENT of TI semi-
conductors, call DEECO,
your authorized TI Dis-
tributor. The following are
available in 1-999 quanti-
ties:

Silicon Transistors

Germanium Transistors

Silicon Diodes and
Rectifiers

Carbon Film Resistors

sensistor Silicon
Resistors: 1-499

tan-TI-cap Tantalum
Capacitors: 1-99

FOR MAXIMUM RELI-
ABILITY, specify Texas
Instruments semiconduc-
tors — USE PROVED by
thousands — GUARAN-
TEED for one full year
by TI.

DEECO

TI SEMICONDUCTORS

CARD

CIRCLE NO. 23 READER SERVICE
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"FLEXIBILITY IN TH

_— "

T

E FIELD...

just one of the many useful features of

I - -

Measures 150 kilocveles to 1000 megacycles ac-
curately and quickly with only one meter.
Approval status: MIL-1-6181B. Class 1,
M1L-1.6181C. Category A;

MIL-1-26600 (USAF).

Direct substitution measurements by means of broad-
band impulse calibrator, without charts, assure
repeatability.

Self-calibrating, for religbility and speed of opar
ation.

True peak indication by direct meter reading or
aural slideback.

Model NF-105 remotely
located from its antenna,
for personnel safety.

Four interchangeable plug-in tuning units for ex-
treme flexibility.

avoids duplication.

Economical . . .

. ALL antennas can be

Safeguards personnel . .
instrument  without

remotely located {rom the
affecting performance.

Compact. built-in regulated A and B power supply,
for stability.

Minimum of maintenance required, proven by years
of field experience.

Only the Model NF-105 is so simple to operate that one technician can take readings
over the entire frequency range in less time than required by three engineers manning
any other three separate instruments,

Send for our Catalog No. N-358

EMPIRE DEVICES PRODUCTS CORP.

AMSTERDAM, NEW YORK

VICTOR 2-8400

MANUFACTURERS OF:
FIELD INTENSITY METERS ¢ DISTORTION ANALYZERS ° IMPULSE GENERATORS © COAXIAL ATTENUATORS © CRYSTAL MIXERS

24 CIRCLE NO. 24 READER SERVICE CARD
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SPACE
APPLICATIONS
OF

in space things are either black or light.
This almost total absence of degrees of intensity
between light and black presents unique problems
in illumination. Electroluminescence techniques ap-
plied in the initial systems considerations—of both
space and airborne vehicles—are being studied. The
resulting hardware represents significant develop-
ments in a new field.

A larger staff is being organized to augment existing
personnel and facilities. Senior and junior staff posi-
tions are open for scientists and engineers who have
experience In the areas listed on the right.

©|959. HUGHES AIRCRAFT COMPANY

ELECTRONICS - SEPTEMBER 11, 1959

Optics
Light Transmission

Basic Phosphor Chemistry
Electroluminescent Panels
Insulating Materials

Human Factors Engineering
Thin Dielectric Formulation
Electrical Measurements and Evaluation

Graduate scientists and engincers with
applicable backgrounds are invited
to submit a resume to:

Mr. R. A Martin, Supercisor

Professional Placement Staff

HUGHES RESEARCH AND DEVELOPMENT LABORATORIES
Culcer City 60, California

25
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Plaskon'
ALKYD

MAKES POSSIBLE
SMALLER TV
AUTOMATIC

TUNER

TS

ARCHMONT @ NEW YORK
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Reliability of Alkyds permits
miniaturization and improved performance

-

Automatic tuning for television that eliminates
troublesome manual fine tuning has been achieved
by Standard Coil Products in its new GG-1200
Automatic Tuner and Station Selector.
PLASKON Alkyd figured prominently in this de-
velopment due to these wnwsual clectrical qualities:
s Dielectric stability of tuner segments molded from
PLASKON Alkyvd gives a new high in VHF per-
formance by reducing oscillator frequency drift.
s Changes in dielectric constant due to time and
elevated temperatures are minimized.

= Dimensional stability of Alkyd maintains circuit
constants. This prevents change in relationship be-
tween coils, contacts and other circuit elements—
thus stabilizing circuit capacitance.

PLASTICS AND COAL CHEMICALS DIiVISION
40 Rector Street, New York 6. N. Y.

Basic to America’s Progress

ELECTRONICS - SEPTEMBER 11, 1959

ST S Ul

PLASKON Alkyd aided the molder Wilcox Plastics,
with these outstanding molding propertics:

s Rapid molding cycles at low molding pressure
permits mass production of intricate pieces.

» Uniformity of this Alkyd molding material pro-
vides unvaryving precision of each molded part.

@ The high mechanical strength of PLASKON
Alkyd molded parts helps to accelerate separate
staking operation for insertion of small contacts.
PLASKON Alkyd is outstanding for the qualities
most necessary in molded parts for electronic and
electrical applications. Competent Plaskon repre-
sentatives will be glad to discuss material recom-
mendations and fabricating techniques to fit your
performance requirements.

llied

hemical

CIRCLE NO. 27 READER SERVICE CARD
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MARKET RESEARCH

ELECTRONIC TEsT-EQUIPMENT SALES

Estimated Sales — Millions of $

And here’s how you
can release the brakes
on your career.

DOUGLAS AIRCRAFT COMPANY
MISSILES AND SPACE SYSTEMS

has immediate openings
in the following fields—

1956 1957

Sources — 1956: Dept. of Commerce ,
A . 1957-1959: ELECTRONI timat

Electrical and Electronics: : CTRONICS Estimates
Contrel System Analysis & Design
A & F e D 1
Radar System Analysis and Cesign
instrumentation
Equi sta n

Test-Instrument Sales Growing

Tes
Logic Design
Pouw.er System Design

Mechanical Engineering —
Analysis and Design of the following:

Servo Units

Hydraulic Po..er Systems

Air Conditioning Systems

Nis

Propulsicn Units and Systems
Auxiliary Poser Supplies

Aeronautical Engineering:

Aerodynamic Design

Advanced Aerodynamic Study

Aerodynamic Heating

Structural Analysis

Strength Testing

Dynamic Analysis of Flutter
and Vibration

Aeroelasticity

Design of Complex Structure

Trajectory Analysis

Space Mechanics

Welding

Vietallurgy

Physics and Mathematics:
Experimental Thermodynamics
General Advanced Analysis in

all fields

Computer Application Analysis

Computer Programming and
Analysis
Mathematical Analysis

For full information

write to:

Mr. C. C. LaVene

Box F-620

Douglas Aircraft Company, Inc.
Santa Monica, Calif.
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SaALL LEGION of new product de-
velopers and investigators are cure-
rently busy studying the market
for electronic test instruments.
teason: the rapid rate ut which the
test-instrument business is growing
and resulting profit opportunities.

Test-instrument sales have been
rising at an average rate of better
than 20 percent since 1956, By end
of 1959, sales are expected to total
some $300 million. compared with
about $2.40 million in 1958 and $210
million in 1957.

Figures for 1957-1959 are rough
estimates, based on opinions of
leading manufacturers and esti-
mates of trade groups.

Department of Commerce survey
of clectronic instruments in 1956
dizclosed that sales of general-pur-
pose electronic test instruments
were running at rate of $160 mil-
Hon annually.,

ltems included in the estimates
are  genceral-purpose instruments
for testing and measuring elec-
tronic properties, sold to both mili-
tary and nonmilitary users. For
example, radio-frequency  signal
generators, audio oscillators and
cathode-ray oscilloscopes are in-
cluded. Electrical quantity- and
characteristic - measuring  instru-
ments like panel voltmeters, am-
meters and  megohmeters  are
excluded. Special-purpose test
equipment, designed solely for use

in one system, are excluded.

Main factors behind the growth
of test equipment sales, according
to the Scientific Apparatus Man-
ufacturers  Axsociation. are the
steadily rvising levels of research
and development spending and the
increasing importance of electron-
iex in the military fields.

e (General Transistor adds its
voice to those manufacturers who
are saving that 1959 semiconduc-
tor sales will be much higher than
many expect. Herman Fialkov, GT
president, looks for a minimum
semiconductor sales total this yvear
of 3350 million. But. he thinks
chances are good that sales will
hit $400 million.

Transistor share of 1959 semi-
conductor business will be about
8200 million, estimates Jerome
Fishel. GT's vice president of mar-
keting. He looks for an increase
of 35-10 percent in 1960,

FIGURES OF THE WEEK
LATEST WEEKLY PRODUCTION FIGURES

( Aug. 21,  July 24, Change From
1959 QCne Year Ago
T 138,758 98,447 +6.28%
Radio sets, total 2 6449 ~4.23%
Auto sets €3,041 77,827 +2.56%
LATEST MONTHLY SALES TOTALS
e A Change From
{Add 000 1959 1959 One Year Ago
Rec. tubes, value $33,099 $25,904 +5.26%
Rec. tubes, S 37,421 30,612 +3.17%
i¢. tubes, value $15,137 $12,746 +6.57%
Pic. tubes, units 757 667  +5.61%
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Air brake for a spaceliner

The earth's atmosphere, one of the biggest obstacles to getting into outer
space, can be one of our biggest assets coming back. At Douglas we are
investigating how we can use its braking effects on rockets returning from
deep space trips at far faster than ICBM speeds. Success will allow us to
increase payloads by reducing the weight of soft landing systems. This
technique also will aid us in pinpointing landing areas. Current reports show
real progress. Douglas is engaged in intensive research on every aspect of
space planning, from environmental conditions on other planets to the
destroyer-sized space ships necessary to get there. We invite qualified
engineers and scientists to join us. Some of our immediate needs are
listed in the column on the facing page. Please read it

Arthur Shef, Chief, Advanced Design Section, Missiles and Space Sys-

tems, irons out a problem with Arthur E. Raymond, D O U G LAS
Senior Engineering Vice President of

MISSILE SYSTEMS W SPACE SYSTEMS Ml MILITARY AIRCRAFT B JETLINERS Bl CARGO TRANSPORTS Il AIRCOMB Ml GROUND-HANDLING EQUIPMENT

ELECTRONICS - SEPTEMBER 11, 1959
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New Simpson “Add-A-Testers”

Think of it! A small investment turns your 260 VOM
into a whole array of testers—equipment with a quality
that is found only in individual pieces of test equipment
at much higher prices. The secret lies in combining an
adapter with the top-notch meter and circuitry of your 260.

Each combination of Add-A-Tester unit and 260 is
self-contained, self-powered. Each adapter goes on and
off in a jiffy. No gadgets, no complicated connections.
Furthermore, Add-A-Tester units require only 1/2to 1/3
the storage space of individual testers. By reducing bench
clutter, this compactness makes jobs go faster, raises shop
efficiency. Make your 260 do double duty. Stop in at your
Electronics Parts Distributor or write the factory for
further information. *Trademark
o

ELECTRIC
COMPANY

5203 West Kinzie Street o Chicago 44, lllinois
Phone: EStebrook 9-1121
In Canada: Bach-Simpson Ltd., London, Ontario

WORLD'S LARGEST MANUFACTURER OF
ELECTRONIC TEST EQUIPMENT

30 CIRCLE NO. 30 READER SERVICE CARD

Another Great “First”
from Simpson

TRANSISTOR TESTER, Model 650.. .. .. $26.95
Beta Ranges: 0-10, 0-50, 0-250, (F.S.)
Beta Accuracy: =3%, with 260 =5% nominal
Ico Range: 0-100 va
lco Accuracy: =1%, with 260 =3%, (F.S.)
DC VTIVM, Model 651................ $32.95
Voltage Ranges: 0-.5/1.0/2.5/5.0/10/25/50/100/
250/500
Accuracy: =1%, with 260 =3% (F.S.)
Input Impedance: greater than 10 megs all ranges
TEMPERATURE TESTER, Model 652. ...$38.95
Temperature Ranges: — 50°F to +100°F, +100°F to
+250°F
Accuracy: with 260 =2° (nominal)
Three lead positions provided
Sensing Element: thermistor
AC AMMETER, Model 653............ $18.95
Ranges: 0-0.25/1/2.5/12.5/25 amps
Accuracy: %1%, with 260 =3% nominal
Frequency Range: 50 cycles to 3000 cycles
AUDIO WATTMETER, Model 654... ... $18.95
Load Ranges: 4,8,16,600 ohms
Wattage: Continuous 25 watts (8,600 ohms)
50 watts (4,16 ohms)
Iintermittent 50 watts (8,600 ohms)
100 watts (4,16 ohms)
Accuracy: =5%, with 260 =%=10% nominal
Direct reading scale from 17 microwatts to 100 watts
MICROVOLT ATTENUATOR, Model 655. $18.95
Ranges: 2.5 microvolts to 250,000 microvolts
continvously variable in decade steps
Frequency: DC to 20 KC
Accuracy: = 1db
BATTERY TESTER, Model 656......... $19.95
Checks all radio and hearing aid batteries up to 90
volts at the manufacturer's recommended load, or
any external load.
Note: All Simpson 260 Adapters provide for normal 260
usage without disconnecting the adapter.

WMWW@MW
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OF A GUIDED MISSILE

This is a missile-borne transmitter. It is the ‘‘voice”
of a missile in flight . . . part of a new radio-inertial
guidance system developed by Bell Telephone Labo-
ratories for the Ballistic Missile Division of the
Air Force.

This versatile system helped deliver the nose cone
of a Thor-Able test missile precisely to its South
Atlantic target area—5000 miles from Cape Canav-
eral, Florida. So accurately was the nose cone placed
that a waiting group of ships and planes retrieved it
in a matter of hours. It was the first nose cone ever
to be recovered after so long a flight.

The command guidance system which made such
accuracy possible combines precision tracking radar
with a special Remington Rand Univac computer.
Fed a steady stream of signals from the missile-
borne transmitter, the ground-based equipment com-
pares the missile’s flight path with the preselected
path. Corrective steering orders are computed and
transmitted automatically to the missile. The ground

m"’
s

Edwin Felch, project director in charge of developing the
Titan guidance system, holds the “voice” of the ICBM.

station monitors the progress of the flight continu-
ously and obtains immediate evaluation of mission
success. And since the principal control equipment is
kept on the ground, expendable hardware in the
missile itself is minimized.

This radio-inertial guidance system is a product
of the Bell Laboratories-Western Electric develop-
ment-production team. It is in production at Western
Electric for the first operational squadrons of the
Titan intercontinental ballistic missile.

Bell Labs scientists and engineers developed the
world’s most versatile telephone network and much
of our nation’s radar. They have constantly pio-
neered in missile systems. From their storehouse of
knowledge and experience comes this new achieve-
ment in missile guidance.

BELL TELEPHONE LABORATORIES

World center of communications research
and development




BASIC REQUIREMENT!
for outer space 3

The space/missile era has made it essential for to-
day’s componcnis and systems to funciion preciscly
in environments that are literally out-of-this-world.
Such stringent requirements can only be met by
conmpanies long experienced in component design
and with proved records ol imaginative engincering.
Kearfout, long the leader in scrvo component design
and production, has consistenily looked into the
future to anticipate the increased performance char-
acteristics missile components must supply. As a
result, it has not only developed an entirely new
generation of precision components but established
the ability to create radically new concepts in sensors
and control clements.

THE PROBLEM: HIGH ACCURACY

THE SOLUTION. Synchros with maximum error from elec-
trical zero of 20 seconds. Tachometers with lincarity .05%
over the speed and temperature range.

THE PROBLEM: HIGH AND LOW TEMPERATURE
THE SOLUT/ON: Servomotors, synchros and tachometers
are now available for the temperature range of —34°C

to 200°C with new developments soon to increase the
range to 400°C.

THE PROBLEM: RADIATION RESISTANCE

THE SOLUTION: Kcarfott scrvomotors, synchros and
tachometers operate at 200°C and can withstand radia-
tion of 10* through 10% roenigens.

SIZE 25

THE PROBLEM: SHOCK AND VIBRATION

THE SOLUT/ION: All Kearfott components can be supplied
to function as required during or after 20 g's shock or
2000 cps vibration.

THE PROBLEM: MINIATURIZATION

THE SOLUTION: Size 5 synchros and servomotors. Size 8
components are outstanding examples of Kearfott's ability
to combine miniaturization with precise performance.

SIZE 11

THE PROBLEM: LONG LIFE " ;
THE SOLUTION: Components are being developed which
will operate continuously for 12 months in a total vacuum, , I
the environment of outer space. 1

SIZE 5 et 7
Representative of Kearfott’s ability to look ahead are SIZE 11
such current arcas of devclopmcm as Solid State B
Transducers and Control System Componenis. You A
can take advantage of Kearfott’s long- GENERAL ;
established know how in developing precision Ma"fbtt PRECISION
components for today — and temeorrow — by COMPANY
writing for details concerning your specific ———

—_—

requirements. KEARFOTT COMPANY, INC., LITTLE FALLS, N.J.
g A subsidiory of Generol Precision Equipment Corporation
0 . 9.9 oles ond Engineering Offices 1500 Main Avenue, Clifton, N. J
Engineers: Kearfott offers challenging opportunities Midwast Office. 23 W. Colendar Avenve, La Gronge, 1ilinois
Q A y South Central Office 6211 Denton Drive, Dollas, Texas
in advanced component and system development. West Coost Office; 253 N. Vinedo Avenue, Pasadeno, Colilornia
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From Detroit, Camden, or L.A.
[ES INSTRUMENTS SENMICMDUCTUR'
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DELIVERED OFF-THE-SHELF OVERNIGHT

RADIO PRODUCTS SALES | FERGUSON ELECTRONIC GENERAL RADIO
- SUPPLY CO. SUPPLY CO.

LOS ANGELES DETROIT CAMDEN

Ready to give you fast, time saving local Order today in the following quantities:
service, these three authorized TI distributors

are backed by the pioneering leader with the 1-999:

greatest semiconductor experience — Texas silicon transistors, germanium transistors, sili-
Instruments — to deliver to you the most con diodes and rectifiers, carbon film resistors
advanced, dependable semiconductor and com- 1-199 -

ponent products available anywhere. el - .

If you have an electronic component require- sensistor silicon resistors

ment, contact one of these three listed distribu- G

tors for overnight delivery at factory prices 1-99:
from his complete line of TI stock. tan-Tl-cap tantalum capacitors

o

Your Authorized TI Distributor

. fpﬁ" RADIO rroDUCTs sates ine. IF@FGUSOMN CZ ! GENERAL RADIO

. 1501 South Hill Street Electronic Supply SUPPLY COMPANY, Inc.

Los Angeles 13, California 2306 Puritan . Detroit 38, Michigan 600 Penn Street - Camden 2, New Jersey
Richmond 9-7471 UNiversity 1-6700 W0odlawn 4-8560

o



new!..
/

INSULATING
COMPOUND

ACTUAL

SIZE
INSULATING VINYL SLEEVE =

CONTACT

CENTER SCREWLOCK CONNECTOR

WITH PROVEN RELIABILITY
CLOSED ENTRY CONTACTS

REINFORCING
STAINLESS STEEL CHANNELS

\
I
[ B
vy wv

MINIATURE POWER CONNECTORS
FOR HEAVY DUTY APPLICATIONS

Again Continental Connector meets the challenge for
reliability and high precision in critical electronic equip-
ment with these new center screwlock plug and socket
connectors. They are designed for heavy duty applica-
tions requiring high dielectric and mechanical strength,
partially achieved by the use of a body material molded also available with
from glass filled Diallyl Phthalate (MIL-M-19833, Type 104, 78 or 34 contacts
GDI-30, green). The double lead thread action center

screwlock and stainless steel channels are extra features

ILLUSTRATION SHOWS WIRE WRAP TERMINALS
WITH ONE, TWO AND THREE WIRE CONNECTIONS

that contribute to the rugged construction and perform- ) ey
ance-proven reliability. i ‘._‘;"‘) :

p— ‘
CLOSED ENTRY CONTACTS provide increased reli- = ENLARGED VIEW
ability and maintain a low millivolt drop under constant CLOSED ENTRY CONTACT

and uniform insertion pressure. Positive polarization is

assured with reversed male and female guide pins and For complete specifications on Continental

Connector’s new Series 1900, write to

guide sockets. In addition to the wire wrap termination Electronic Sales Division, DeJUR-AMSCO
illustrated, solderless taper pin or solder cup terminals CORPORATION, 45-01 NORTHERN BOULEVARD,
can also be supplied. L. I.C. 1,N.Y. (Exclusive Sales Agents)

MANUFACTURED BY CONTINENTAL CONNECTOR CORPORATION, AMERICA'S FASTEST GROWING LINE OF PRECISION CONNECTORS
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POWER

handling capacity

of the new

Westinghouse

Silicon

transistor!

Greater than 99% efficiency when used to handle 1.5 kw of
power in a low-frequency DC switch! Power loss is only
10-15 watts when handling 1.5 kw. That’s just one of the
impressive specifications established by a remarkable new

semiconductor device—the Westinghouse Silicon Power

Transistor.
This Power Transistor is remarkable in other ways, too ...

e It is the first power transistor available in voltage
ranges above 100 volts.

o It has power dissipation capability of 150 watts made
possible by the low thermal resistance of .7°C/watt.

@ It can operate at higher temperatures than germanium
(150°C., compared to 85°C).

e It has astonishingly low saturation resistance—less than
.5ohms at 5 amperesand .75 ohms at 2 amperes, an achieve-
ment made possible through extensive research and de-
velopment of hyper-pure Siemens-Westinghouse Silicon.

e It is 1009, power-tested under actual maximum rated
specifications before leaving the plant.

e It is encapsulated in a rugged, all-welded case.

HERE ARE A FEW OF THE APPLICATIONS . ..

e Inverters and converters ® Data processing circuits @
Servo output circuits ® Series regulated power supplies ®
As a low frequency switch e In class A amplifiers.

Available in 2 and 5 ampere collector ratings in production
quantities now. For complete specifications and details,
contact your local Westinghouse representative.

you cAN BE SURE...IF w’sWCSti nghOllSC

Westinghouse Electric Corporation, Semiconductor Department

ELECTRONICS - SEPTEMBER 11, 1959

Youngwood, Pa.
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puts design

to work
...fast!

OZALID DIRECT-COPYING saves time—for the en-
gineer, architect, draftsman—through fast, de-
pendable reproduction of prints. Slashes retracing
time when design changes are made. Safeguards val-
uable originals. Cost? Less per copy than any other
copying process! The new Printmaster 1000 (shown

WHITEPRINT MACHINES « MICROFILM EQUIPMENT « AUDIO-VISUAL PRODUCTS
SENSITIZED MATERIALS « PRODUCTS FOR DESIGN ¢ LITHOGRAPHIC PRODUCTS

Speeds office paper work, too
| Table-model Ozamatic

has 16" width, turns out up
to 1000 copies an hour.
Used widely for “‘one-
writing’’ business systems,
general copying. Send for
folder No. Li-9-11 to Ozalid
Division, General Aniline
& Film Corp., Johnson
City, N. Y.

above) offers more wuseful speed than any other
whiteprinter—up to 100 f.p.m.—gives clear, dry
copies in seconds. There’s an Ozalid product for
every copying need, every budget! Call your local
Ozalid representative, or write: Ozalid Division,
General Aniline & Film Corp., Johnson City, N. Y.

OZALID

*Division of Generol Aniline & Film Corp.; In Conodo: Hughes-Owens Co., Ltd., Montreol
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introducing the new Fansteel

GOLD-CAP

TRADE MARK

TANTALUM CAPACITOR

the world’s

most reliable

capacitor

INDIVIDUALLY TESTED

INDIVIDUALLY NUMBERED and REGISTERED

INDIVIDUALLY CERTIFIED

each conforming to the most complete
and rigid specifications ever prescribed for

any production component.

FANSTEEL )--==="===<_
RELIABILITY )

N\ ’




only Fansteel dares offer

PROOF

OF RELIABILITY!

The Gold-Cap Tantalum Capacitoris Fansteel's solu-
tion to one of today's really critical problems—the

urgent need for a tantalum capacitor of absolute, un- — — —

questioned reliability. It is the first capacitor ever to be coxaMEQLEEEJEHA—BL“TFLTESLE&ESEEETAW

offered with proof in writing of pre-tested reliability. O

SAL NumbEe

This proof is based upon a series of the most irom

9 s e

ey

uncompromising tests ever devised for checking Gold Cap Tamiatum Capactir — CERTIFIED RELIABILITY TEST D

Memw Al o4 e Gavg Cap Tomratyim Copen ton 1o Bocenm heve Boon cubrarred 76 4nd Aare ot

GROUP B INSPECTION Tt
“SranTy st oA

reliability in a tantalum capacitor. Each Gold-Cap

is-assigned a registered serial number and all test
results are recorded by this individual number.
Thus, every Gold-Cap shipped to you has gone

through exhaustive testing . . . meets the Gold-Cap
FANSTEEL GOLO-CAP TANTALUM CAPACITOR
E D REGISTRATION NU“BER

O538500/Z

Specification No. 6CA-101 . .. and is accompanied

by its own certified record of test results—written
SPECIFICATION No. 8CA-101

proof of its pretested reliability.
Only Fansteel dares take the responsibility of pre-
testing for you . . . and certifying the results!

THE FANSTEEL CERTIFICATION OF RELIABILITY
makes any further inspecting or testing for reliability unnecessary.

THE GOLD-CAP TESTS FOR CERTIFIED RELIABILITY

GROUP A TESTS GROUP B TESTS GROUP C TESTS
100% | 0 Sample Lot Inspection:
Sample Lot Ins tion: nspection:
Ll Lot uEpgeddon Reduced Barometric Pressure (tested to
Material Dimensions Marking Performance check equivalent of 100,000 feet). Lead Tensile
Workmanship Stability Tests at reduced and high tem- Test Vibration Shock Sait Spray
O [~ O ]
) peratures (25°C. 10 -55°C. 10 25°C. 10 125°C. Temperature and Immersion Cycling
Design and Construction d back to 25°C.) for
and gack to ) for: Surge Voltage  Moisture Resistance
1. Capacitance >
Note: All Group A Tests shall be in accord- RacHan Lead Bend Test
ance with MIL-STD-105. 2. DC Leakage , , Sample units selected from those meeting
3. Equivalent Series Resistance (ESR) Group A and B Test requirements
4. Impedance Continuing 2000-Hour Life Test
/ want ‘v ales the F ] a
—-_—————-\\ ' " t rellgble - ‘a . g W VL 0 i "
~ RELIABILITY) -eni Fans'eel Me: : Nor g
- - and ! pac i N, 6CA

N —=-—

C-599

FANSTEEL METALLURGICAL CORPORATION |/ North Chicago, Illinois, U.S. A.




MINIATURE

MULTI-TURN

PRECISION

FILM
/

POTS '

FEATURING:

¢ VIRTUALLY INFINITE RESOLUTION

Eliminates servo hunting

e LONG LIFE AT HIGH SPEEDS
10,000,000 revolutions—500 rpm

EXCLUSIVE FEATURES:

® NON-LINEAR OUTPUTS
No Tapping and Shunting

¢ DUAL GANG —SINGLE GANG
SAME CASE SIZE!
SAME STARTING TORQUE!
SAME INERTIA!

e ONE PIECE THROUGH SHAFT

Pot fits anywhere in your gear troin

e ONE PIECE, ALL METAL CASE
Machined-in, Stay-Put Accuracy

CIC is the largest manufacturer of Precision Film Poten-
tiometers, having pioneered in their development, with a

This miniature multi-turn precision film
pot is not just better than wire-wound
types—it brings a new dimension of per-
formance and flexibility to your system,
With SuperCon Film pots you can for-
get about the obsolete concepts of wire
resolution, clumsy tapping and shunt-
ing to produce non-linear outputs,
bulkiness in ganging, and loose-wire,
glued-assembly construction. The ball-
bearing supported, one-piece through
shaft permits you to locate your pot
anywhere in the gear train, freeing you
to select the optimum ratios with the
minimum components, to transmit
torque through the pot, to miniaturize
even more. SuperCon Film pots have
the inherent accuracy and reliability
to easily meet your requirements.

92 Madison Avenue, Hempsteod, L. 1., N. Y,

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
needs.

Write for our catalog. FIRST lN F"_M POTS

SINGLE TURN  SINE-COSINE  LINEAR MOTION
POTS POTS POTS

~«—CIRCLE NO. 38 READER SERVICE CARD

COMPUTER INSTRUMENTS CORPORATION

PRESSURE
TRANSDUCERS COMMUTATORS
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At Army Satelite Tracking Center near Ft. Monmouth, N.
tracking and telemetry antenna (left) and Dymec’s digitcd

A—

]

J., director Lloyd H. Manamon shows new Radiquad 4-helix
data system, part of new gear enabling . . .

Army to Beef Up Sky Watch

New equipment going into Signal Corps’ east coast satellite tracking

center will make the station unique in range and flexibility

DEAL, N. J.—Our eastern sea-
board sentry, Army’s satellite track-
ing center here, listens 24 hours a
day for radio signals from poten-
tially hostile satellites or other or-
biting vehicles—and is now com-
pleting an impressive buildup in its
capabilities, ELECTRONICS learns.

With the old equipment, housed
in one small room, the satellite
tracking center was able to lock on
to Sputnik I two hours after launch.
New equipment now being installed
will vastly increase the center’s op-
erational hearing range in distance
as well as bandwidth.

Range is increased by switching
from one to another of the six large
conical-helix antennas in the fa-
cility. Wide band range—Doppler
measurements can be made on any
emission from 15 ke to 1,000 me—
will make the station unique in its
flexibility, says center director
Lloyd H. Manamon. Maximum fre-
quency may be 3,000 mc next year.

Capabilities, Projects

Basic capabilities include routine
recording of signal levels on 20, 40
and 108 mc, and monitoring of any
frequency between 15 k¢ and 50

40

me, 107 to 109 me, 225 to 400 me
and 800 to 1,000 mc.

As part of U. S. Army Signal Re-
search and Development Laboratory
(USASRDL) at Fort Monmouth,
N. J., the satellite tracking center
here is engaged in several impor-
tant projects:

About 80 percent of the effort in-
volves satellite tracking and radio
propagation studies. Remaining 20
percent goes into R&D of the cen-
ter’s long-range point-to-point com-
munications receiving system, oper-
ating from 2 mec to 20 mc.

Satellite tracking work is broken
down into two functions: opera-
tional tracking and use of the data
obtained for R&D work on new
tracking systems and space com-
munication equipment.

Received signals are recorded and
analyzed for frequency and signal
characteristics. Doppler determines
satellite’s position and velocity.

Information is passed on by com-
mercial wire to Army Ballistic Mis-
sile Agency (ABMA) in Huntsville,
Ala., Jet Propulsion Laboratory,
Pasadena, Calif.,, and the National
Aeronautics and Space Administra-
tion’s SpaceComm in Washington,

D. C. A direct wire also sends data
to Cape Canaveral, Fla.

Northeast launchings from Can-
averal are picked up almost at once
here and by the center’s two porta-
ble tracking units in Maine and at
Cape Hatteras, N. C. Called Opera-
tion Quick Look, this pre-orbital
monitoring records signals 30 sec-
onds before the third stage firing
until 30 seconds afterwards. The
Doppler equipment turns out infor-
mation at the rate of 750 words a
minute. This raw data is sent by
wire to ABMA Evaluation Center
where it is processed by computers.

Constantly Improving

Air Force launchings from Van-
denberg, Calif.—usually toward the
south—are not picked up here
until about their 10th hour. Once de-
tected, they, as well as Russian sat-
ellites, get the same thorough treat-
ment as Army shots.

Deal has never missed a satellite
—to date totaling 14. Three are
currently transmitting; Vanguard
I, Sputnik III, and Discoverer VI.

Constantly improving the system
are new techniques, including new
types of antennas, improved receiv-
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ing equipment and faster and bet-
ter ways of transmitting raw data
to Army, Navy and Air Force com-
puting centers.

In this connection, an entirely
new digital data system has been
developed as a result of the experi-
ence gained in monitoring tech-
niques. This unit is known as the
Dymec Digital Data System.

This automatic Doppler shift
count-out mechanism provides high
speed tape punch readout. It per-
mits readout of real time versus
Doppler shift frequency in steps
of one second readout rates. The
equipment is built by Dymec div.
of Hewlett-Packard.

Equipment, Studies

The Radiquad antennas (see
photo) built by Radiation, Inc.,
which are capable of rotating hori-
zontally 360 degrees and vertically
from 0 to 90 degrees, are used for
tracking and taking telemetry data.
American Electronics Laboratories’
60-ft tower antenna operates with
VSWR (voltage standing wave ra-
tio) no worse than three to one.
Average gain is 5 db over the sys-
tem’s 50 mc to 1,000 mc range.

Other equipment includes Halla-
more’s 10-channel telemetry system,
Sanborn’s chart recorders, a 7-chan-
nel Ampex tape recorder, Nems-
Clark receivers for general cover-
age (55 mc to 900 mc), and
Nems-Clark telemetry receivers
(225 me to 260 mc). Interstate
Electronies’ tracking filters are
used for taking Doppler informa-
tion. The Yagi high-gain antenna
is built hy Telrex.

Studies being carried out in-
clude: effects of polarization and
phase-front relationships of various
tvpes of tracking antenna arrays,
including high-gain Yagis, stacked
conical arrays and rotatable helices,

One as yet unexplainable phe-
nomenon that occurred last Decem-
ber may be cleared up this Decem-
ber if it happens again. Vanguard
I, Navy’s grapefruit, still transmit-
ting due to its solar converters
which were designed and built at
Ft. Monmouth, underwent a sudden
decrease in the decay rate of its
spin. One possible explanation: the
particular angle of the earth’s axis
at this time may affect the earth’s
gravitational field.

ELECTRONICS - SEPTEMBER 11, 1959

BEFORE. . .

Excellent career opportunities.

7
benefits

for you

Send resume to The Chief Engineer

with trio labs’
B UILD-IN

CORCGpt

3 external. instru-
ments were used to measure AC
and DC voltages . .
tedious, wasteful, subject to error.

. cluttered,

By designing-in trio miniature panel-
mounting instruments into operating
and testing equipment, you . . .
customize both your test set-up

and instruments

save space (average trio model

is 4 x 4" x 4")

save time: at-a-glance sequential
or continuous monitoring

save money: exclude unnecessary
instrument functions, ranges

make monitoring foolproof: read

go/no -go”’ by switching

prove teshng effmency and

AFTER . . . 3 trio VTVMs inte-
grally built-in now are always on
hand to measure just the para-
meters you designate.

3 ways you can use Trio Labs’ pioneer know-how . ..

1. choose from trio’s complete line of “standard” models.

2. select a “special” already produced —and you save
the engineering time and money that went into it.

3. consult us for design specific to your own needs.

Write for free ""how to’’

Engineering Guide to Depf m

Trio Laboratories, Inc.,,
New York. When ordinary
instruments are too big
or inadequate . . .

PLAINVIEW, LONG ISLAND,

NEW YORK
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GOOD-ALL CAPACITORS ASSURE

QDircuit Stability

"ELECTRONIC ORGANS

GOOD-ALL 600URE, one of the types specified
by leading manufacturers, excels in capacitance
stability with life and has extremely high hu-
midity resistance.

For these same reasons the 600UE has rapidly
rained an excellent reputation for use in a wide
range of fine instruments including oscillo-
scopes, professional quality recorders and closed
circuit TV chains.

This premium capacitor costs surprisingly little
more than conventional paper dielectric types.

SPECIFICATIONS

Construction ... Mylar™ diciecirnic molded in Epon’ ™ epoxy.
Extended foil winding.

Stability with life thar 10 change after 10,000
hours under f rated conditions,

Insulation Resistance ... Creater than 60.000 meg. x mfd.
at 25 C, but need not exceed 180,000 megohms,

Temperature Range ... Fuil rating 55°C ¢t -85 C; to
125 C with 50%, derating.

Voltage Ranges ... 100, 200, <00 and 600 V.D.C

Capacitance Tolerances ... Standard 1olerances =209,
avalable ) and

* DuPont's trade name for thoir space-saving polyester film,

% Sheil's trade name for their «poxy resin plastic molding compound.

Write for detailed specifications.

The 600UE and other popu-
lar Good-All Capacitors
are now available at
AUTHORIZED
DISTRIBUTORS

v

CAPACITORS

GOOD-ALL ELECTRIC MFG. CO.

CIRCLE NO. 42 READER SERVICE CARD

Some of the well known
Electronie and Electric
Organ manufacturers who
specify Good-All
Capacitors.

ALLEN
,Lt\llm ongans)

CONN

CONN
ORGAN

LOWREY
<D

WURLITZER

WURLIIZER

Good-All is a leading Manu-
facturer of Tubular, Sub-
miniature Electrolytic

and Ceramic Disc
Capacitors.

OGALLALA, NEBRASKA
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graphs are soldered quickly with the fine-point G-E Midget
iron—with no damage to adjacent parts. Weight of iron—less

Sanhorn speeds assembly 13% with G-t Midget
iron, a small soldering iron with hig-iron efficiency

FASTER HEAT RECOVERY and lower
maintenance of G-E soldering irons
have been proved by many manufac-
turers under their own production con-
ditions—along with competitive solder-
ing irons, If you would like to compare
General Electric irons with the irons you
are now using, call your G-E distributor.

-

than 3 ounces—helped increase output by reducing operator
fatigue. The Midget’s ironclad-copper tip saves Sanborn
15 hour cleaning and tinning time daily, per operator station.

DELIVERY TODAY is now possible on pop-
ular soldering irons and other General
Electric heaters and devices from a local
distributor near your plant. Your replace-
ment inventory may be reduced. For the
name of your nearest stocking distributor
for G-E heaters and devices, call your
General Electric Apparatus Sales Office.

~

SAVINGS ACHIEVED by several users
and information about the construction
features of General Electric soldering
irons are included in a new bulletin,
“Save While You Solder,” GED-3553.
For a copy, call your G-E distributor
or write Section 724-9, General Electric
Company, Schenectady 5, New York.

GENERAL @B ELECTRIC
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New from Superior Tube...

ALL-PURPOSE CATHODE ALLOY

«..Or continuous signalMA/l/W/l/‘M/U‘w

THIS 1S X-3012* . .. first cathode alloy to do every job well. Use it where you want a
passive alloy. It has greater emission capacity. Use it where you want an active alloy. It gives
lIonger life. And look at these other characteristics:

1. Both sublimation and interface impedance reduced practically to the vanishing point
2. Has twice the hot strength of ordinary nickel alloys

3. Longer sustained life even under high current conditions and with overvoltage abuse

° 4. Good cathode coating adherence
8. Cathodes available from both air-melted and vacuum-melted material

Alloy X-3012 was developed in the electronic laboratories of Superior Tube. It is a combination
of nickel, tungsten and zirconium . . . selected from a wide range of different heats as having
the most effective proportions of these three metals. Available now in lockseam, lapseam, and
Seamless/Weldrawn® cathodes. Write for a detailed technical report. Superior Tube Company,
2500 Germantown Ave., Norristown, Pa, *U.S. Patent No. 2, 833, 647 (Superior Tube Co.)

GS};ae/'/é/'Z;/e’

The big name in small tubing
NORRISTOWN, PA.

Johnson & Hoffman Mfg. Corp., Mineola, N.Y.~an affiliated company making precision metal stampings and deep-drawn parts
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John A. Hickey, Industrial Products Manager, explains giant display of
Raytheon Knobs, Hardware and Mechanical Components to one of Raytheon’s
key industrial distributors. Actual knobs range from %” to 2%4” in diameter.

How These 35 Raytheon
Knobs Solve 35 x 10° Control Problems

Raytheon offers the most complete line of knobs by Raytheon Industrial Distributors. In addition,

available to meet all requirements. Raytheon’s knobs
are handsomely styled to complement the finest elec-
tronic equipment. They are molded of Tenite I with
inserts of anodized aluminum and two Allen head
set screws. Raytheon knobs are designed to meet
commercial and military applications. Colors are
available and most knobs come in both mirror and
matte finish.

One Source —These knobs plus a complete line of
hardware and mechanical components are offered

Raytheon distributors offer complete availability on
industrial tubes, voltage regulators, transistors and
diodes, receiving tubes and cathode ray tubes. What-
ever electronic components you need, your local
Raytheon Industrial Products Distributor can sup-
ply them. You pay no penalty in price, and get faster
service from complete local stocks on all Raytheon
products they sell. If you don’t know your nearest
Raytheon Distributor, write to John Hickey, In-
dustrial Products Manager, at the address below.

RAYTHEON COMPANY . DISTRIBUTOR PRODUCTS DIVISION

Raytheon Distributors Serving Key Markets Include:

Baltimore, Md. Dayton, Ohio Los Angeles, Cal. Philadelphia, Pa.

Wholesale Radio Parts Company Srepco, Inc. Kierulff Electronics Corporation Almo Radio Company
Birmingham, Ala. Denver, Colo. Milwaukee, Wis. Phoenix, Ariz.

Forbes Distributing Company Ward Terry & Company Electronic Expeditors, Inc. Radio Specialties & Appliance Corporation
Boston, Mass. Detroit, Mich. Mobile, Ala. Portland, Ore.

DeMambro Radio Supply Company Ferguson Electronic Supply Company Forbes Electronic Distributors, Inc. Lou Johnson Company
Burbank, Cal Inglewood, Cal. New York City Tampa, Fla.

Valley Electronic Supply Company Newark Electric Company Arrow Electronics, Inc. Thurow Distributors
Chicago, Il1. Kansas City, Mo. H. L. Dalis, Inc. Tulsa, Okla.

Newark Electric Company Burstein-Applebee Company Milo Electronics Corporation S & S Radio Supply
Cleveland, Ohio Knoxville, Tenn. Oakland, Cal. Washington, D. C.

Main Line Cleveland, Inc. Bondurant Bros. Company Elmar Electronics Electronic Wholesalers, Inc.

Pioneer Electronic Supply Corporation

This is a partial listing only. Names of other Raytheon Industrial Distributors on request from John Hickey, Raytheon Distributor Products Division, 55 Chapel St., Newton 58, Mass.
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FIRST DIGITAL

VOLTMETER

WITH THE FACTUAL

FIFTH

FIGURE

RESOLUTION
ERROR,

MILLIVOLTS

123456738910
MEASURED VOLTAGE
This chart shows the significant resolution error that
results in other five-digit meters as compared to the
NLS V-35 with the factual fifth figure.

Compact, plug-in design of the NLS V-35

46 CIRCLE NO. 46 READER SERVICE CARD

The All-Transistorized NLS V-35

Here for the first time is a true five-digit voltmeter with a factual
fifth figure. Increased accuracy of full five-digit resolution —
0.001% — results from the new mathematically perfect logic of
the NLS V-35.

Other five-digit digital voltmeters require “desensitizing” to
prevent oscillation of the least significant digit. This results in
a resolution error of three to nine digits in the upper portions
of each range as graphically displayed in the chart to the left.
This comparison clearly shows the increased accuracy of the
NLS V-35, made possible by full five-digit resolution.

In new Jogic . . . in all-transistorized circuitry, including logic
... innew simplified design with plug-in circuit boards, plug-in
oil-bathed stepping switches, and snap-in readout . . . the NLS
V'-35 leads its field. Write today for complete information.

NLS V-35 Specifications

Measures Voltage from =20.0001 to %999.99, Ratio from
=.00001 to ==.99999 . .. 10 Megohm Input Impedance . . , 0.01%
Accuracy . . . Automatic Selection of Range and Polarity ,
And Measures Three Times Faster Than Any Other Stepping
Switch Instrument.

: Originators of the Digital Voltmeter
[ ] L
non-linear systems, inc.
DEL MAR (San Diego), California
T ——

NLS — The Digital Voltmeter That Works . .. And Works . . . And Works!
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Training Men for Overseas

Language and custom studies are stressed for engineers going abroad.
Companies say technical interests help to provide a common ground

AMERICAN ELECTRONICS FIRMS are
doing a good job of training em-
ployees they send overseas—even
though flurries in Washington this
month concerning the image of
U. S. people aboard tend to cloud
the picture.

Spokesmen for a number of elec-
tronics manufacturers say the ad-
vance training given to men going
to other countries is becoming in-
creasingly important.

Anticipated growth of markets
in Latin America, increasing com-
petition from Europe’s Common
Market nations and the general
“shrinking” of today’s world pro-
vide ready incentives to educate
overseas personnel, they say.

Approaches Vary

ELECTRONICS interviews show
that many firms, both large and
small, have organized training pro-
grams for emplovees going abroad.

A series of short-duration trips
with nationals of host nations is
part of the Westinghouse approach
to an overseas career.

In this way, the new man ab-
sorbs the ways of the country in
small doses. Once the man and the
country have proved they are com-
patible, a series of intensive lan-
guage courses is started.

In addition, the man is encour-
aged to spend as much time as pos-
sible with people from the land he
is going to. The firm prefers tech-
nically trained men who have been
in its employ for some time. In
seeking such men, the company

feels the internationally-minded
engineer will make his interest
known.

Working overseas is considered a
privilege—and care is taken to
weed out the man who won’t get
along in the new environment.

The short, preliminary trip is
also used by General Electric as a
means of acquainting company per-
sonnel with overseas assignments.

The men also go to Berlitz lan-
guage schools, receive intensive

ELECTRONICS - SEPTEMBER 11, 1959

Foreign commerce means more than goods—it also means good will

lectures, see films and read exten-
sively about the place they’re
headed for. The company feels that
the man going abroad must be the
type who will add something to the
country, rather than just live there
in isolation.

Men chosen for overseas posts
must demonstrate technical com-
petence and an ability to get along
with people. Lack of either quality
usually disqualifies him, say com-
pany officials.

Wives Play a Part

Married men going abroad for
RCA find that their wives can be a
major factor in success or failure
at the new assignment.

For this reason, the wife receives
the same language courses and
training her husband gets, with the
company paying the bill. Prefer-
ence is given to technically-profi-
cient men capable of absorbing the
language and customs of their fu-
ture neighbors. Men sent abroad
usually go in teams which include
personnel already familiar with the

country.
The Business Council for Inter-
national Understanding, which

urges greater participation by
American businessmen in overseas
training, has a dozen electronics
firms as members. BCIU sets up
courses and provides special aids
to men going abroad.

In supporting the work of the
council, Meade Brunet, RCA execu-
tive, points out companies can sus-
tain losses due to inadequate prep-
aration for overseas assignments.
He also stresses that enrollment in
training programs will not only
benefit foreign operation, but will
enable the U.S. business commun-
ity to help its nation.

Universal Language

Managers of overseas divisions
of electronics firms interviewed by
ELECTRONICS were quick to point
out that the electronics engineer
has an edge over many other men
going abroad to work.

“The language of our industry
is a common one all over the world,”
said one major manufacturer. “Two
competent men going over a sche-
matic drawing are joined in read-
ing an international language and
sharing a common interest, no mat-
ter what nation they come from.”
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. Protective packages for aircraft and missile instru-
ments, computers, chemical glassware, and various
guidance missile devices, are among custom-molded
urethane foam containers developed by Standard
Plastics, Ingc,, for new needs of industry.

“Lower cost is only
one benefit
of Urethane Foam
packaging”

«..8ays C.D. Snelling, president, Standard Plastics, Inc.

“Qur custom-molded urethane foam packaging saves
our clients as much as 309, in costs, reduces bulk by
one-third and weight by 759, states Mr. Snelling.

“We proved to our customers that urethane foam
has a definite place in the packaging field,” he adds,
“and 1959 is proving to be the big year in this
developing industry.

“The excellent energy absorption of urethane
foam at low density and low compression set is sup-
plemented by the economy of this material in terms
of cost, space and weight savings. For example, our
foam package for magnetron tubes replaced a wooden
packing case with rubberized hair at a cost saving
of 309, a cube space reduction of 859, and a weight
saving of 65%,. This means a reduction of 55 cubic
feet per tube package and 157 pounds per unit—
pretty important figures to a shipper!

“The no-dust feature of urethane foam is also
very important in packaging sensitive instruments
and components,” says Mr. Snelling. ‘““And the low

48 CIRCLE NO. 48 READER SERVICE CARD

moisture content (.3%) makes urethane foam vir-
tually chemically inert as well as affording corrosion
resistance to silvered surfaces and the like.”
Standard Plastics, Inc., was formed in 1954 to mold
urethane foam products exclusively. Recently a new
16,000 square foot plant was opened in Fogelsville,
Pa., which, incidentally, has urethane foam-lined office
interiors for temperature and sound insulation.
Write Mobay for other examples of how
urethane foam specialists are working with industry
to improve the profits and potential of new products.

MOBAY

Dept. L-1

Pittsburgh 34, Pa.

Mobay is the leading supplier of
quality chemicals for the manu-
facture of both polyether and
polyester urethane foams.

First in Urethane Chemistry
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only CMC makes a

solid state

DIGITAL PRINTER

Printout
capacity

Accuracy
Display time

Weight

. Power
requirements

Dimensions

Warranty

Price

SPECIFICATIONS

6 digits standard.

determined by basic count-
ing instrument.

0.2 seconds minimum, max-
imum controlled by the
counter.

60 Ibs.

115 voits +10%, 50-60 cps
25 watts

17" W x 8%" H x 16~ D.
(Rack mounting available as
option D.)

One year on electronics; 1.5
million lines @ 4 lines per
second on matrix; 10 million
lines @ 4 lines per second
on printer assembly, or 1
year, whichever occurs first.

$1350.00. Add $10.00 for
rack mount.

ELECTRONICS - SEPTEMBER 11, 1959
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The most versatile

digital printer

ever made

% 4 iines per second printout % Takes 1-2-2-4 or 1-2-
4-8 four line code % No stepping switches % Operates
from only 6 volt input % Parallel entry % Special
options available including 10 line and analog output
% 6 digit printout, up to 12 digits on special order %
Rugged unitized construction % Completely compatible
with CMC'’s new solid state frequency-period counters,
and other types of transistorized counting equipment.
For a demonstration of this remarkable new printer and complete

technical information, call your nearby CMC engineering repre-
sentative or write to us direct. Please address Dept. 189.

Computer-Measurements
CoMmMPanYy 4 pivision of Pacific Industries, Inc.
12970 Bradley Avenue + Sylmar, California
Phone: EMpire 7-2161
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Navigation and -
Armament Systems Counting Device,
furnished and tested as a

Minlaturized, high'speed
internal pinion Counter for
altimeter. Unusually iarge
figure display in 7" diameter.

Novigational Counte
designed with concentric
drums for maximum figure

. display in minimum space,

VR 9:43

PRECISION
INSTRUMENT

COUNTERS

Assure Top Reliability and
Accuracy for Instrumentation

Veeder-Root’s long experience in the design, development and produc-
tion of intricate, miniaturized counting devices gives you that extra
margin of dependability whenever instrumentation requires digital read-
out. In fact, Veeder-Root makes the most extensive and varied line of
instrument-type counters in the world!

There’s another Veeder-Root specialty of importance, too — applica-
tion ingenuity. Whatever your instrument problem or requirement,

Make Instruments Do More With These Veeder-Root Counter T'ypes: PREDETERMINED ¢ ELECTRONIC e MAGNETIC
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Electromagnetic Counter, specially designed degrees and minutes.
with pre-set feature for subtractive functions. Features miniaturized
Requires only 1 square inch of panel space. assembly techniques.

Open frame 6400 Mil
Counter for angular
measurements

in fire control systems,

Navigational =

Coueler displcying 4-Bank Counter for frequency

selection on communications
equipment. Features
intricate gear trains.

Veeder-Root can provide the answer by supplying
a single device or a complete counting “package”
to fit your system.

The Veeder-Root Counters shown here are
only a small selection of the specialized line of
precision counters developed for instrument and mili-
tary applications. Each demonstrates Veeder-Root’s
ability to design and produce to high precision, fine
tolerances, and military specifications, and to satisfy
severe environmental testing requirements.

i
t

~N OSSR

A

-'ic\

e A

Send Us Your Requirements Now . .. Take full
advantage of Veeder-Root’s extensive Counter know-
how to help improve the accuracy and reliability of
your instrumentation or system. Contact your local
Veeder-Root Counting Engineer or write direct.

veed e r- Root iINC. Dual Counter device for communications equip-

ment. Features intricate assembly and gearing.

WV O

19
0
L
4
o
9

AINT—C N\

Hortford 2, Connecticut

e Nome Hiat County”

Hartford, Conn. ¢ Greenville, $. C. ¢ Altoona, Pa. » Chlcago » New York » Los Angeles
San Francisco » Montreal o Offices and Agents in Principal Cities

GEAR DRIVEN ¢ AUTOMATIC RESET » REMOTE DATA READOUT e COUNT-PAKS e REVOLUTION e DEGREE
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COLUMBUS
ELECTRONICS
CORP.

DOUBLE
DIFFUSED
SILICON
RECTIFIERS/

¢

/ AXIAL LEAD
TOP HAT

STUD
INSULATED

STUD y
7/16—11/16 4

Now . . . an exiensive line of high ,
performance, hermetically sealed, sili-
con power reclifiers UP T0 35 AMPS.
JEDEC types exceeding MIL specifica-

tions. NEW I

SINGLE unit VERY HIGH VOLTAGE silicon
rectifiers exhibiting these desirable
characteristics . . .

HIGH Low

VOLTAGE FORWARD DROP
up to 2000 PIV ! 1.5 Volits, DC
EXTREMELY FORWARD
LOW LEAKAGE CURRENT
1AM up to 20Amps.

INSULATED STUD silicon rectifiers
offering these quality features...

Simplify mounting

Saves assembly parts & costs
Obtain efficient heat transfer
Give greater design flexibility

AVAILABLE UP T0 10 AMPS PER UNIT AND

UP TO 2000 VOLTS PIV.

WRITE FOR FULL DETAILS

COLUMBUS ELECTRONICS CORP.
1010 SAW MILL RIVER RD., YONKERS, N. Y.
YOnkers 8:1221 '« TWX-Yonkers, NY-1369
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Industry Grows In

Here's a report from Portland, Ore.—'City of

Roses’—where electronics is blooming, too

PORTLAND, ORE.—THIS METROPOLI-
TAN AREA of about 800,000 people
will probably never become a giant
Los Angeles-style center of our in-
dustry. But a post-Wescon visit
to the “City of Roses” points up a
few interesting things.

First of all, the flowers have been
getting a run for their money from
the growing electronics business, in
the form of oscilloscopes, micro-
miniature relays, gyros, potentiom-
eters and precision transformers.

Growth Rate

In the last two years, the growth
rate of Portland’s handful of small
and medium-sized electronics com-
panies has been prodigious. The
Iron Fireman Mfg. Co.’s Electronics

division has more than doubled its
number of employees in the last
year from 250 to 550, and is still
hiring workers. The division’s an-
nual sales are around the $5-million
mark, with prospects even brighter.

For example, its current sales of
microminiature relays are running
double last year’s sales, which were
themselves 50 percent higher than
the previous year’s levels.

Osborne Electronics Corp., with
some 300 employees, about 100 more
than last year, is currently doing
business at an annual rate of $3
million, The firm reports its main
problem now is “getting production
out the door.”

A large oscilloscope manufac-
turer, Tektronix, typifies Portland’s

New Communications Satellite

Full-scale mockup of Signal Corps’ Courier communications satellite was shown for the
first time at Fort Monmouth’s open house recently, Scheduled for a spring launching, the
satellite will serve os a teletypewriter relay station in Army’s worldwide communications
network. Philco is building the payload—a mechanism for receiving, storing, and when
instructed from the ground, transmitting messages. 17T is building the ground equipment

which uses Radiation, Inc.’s antenna
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Northwest

growth. The firm added 1,200 new
people to its payroll last year,
bringing the total to 3,000. Tek-
tronix also built a new plant to
house its employees, is now con-
structing a ceramic-parts process-
ing plant, plans still more expan-
sion.

Company employees’ retirement
fund owns 300 acres of land and an
expandable warehouse, and fund
trustees want to get in on the Rose
City's growth hy developing the
land into an industrial park.

Keyed to Aircraft, Missiles

A second point apparent to an
observer in Portland is that many
small electronies plants here depend
very heavily on the big aireraft and
missile contractors along the West
Coast for their component and in-
strument sales. This business is al-
most all military now, but commer-
cial jet airliners are a new and
promising market,

Emphasis by some firms on mi-
crominiature components seems to
jibe with the thinking of top elec-
tronics men. For instance, Herbert
York, Defense Department’s di-
rector of research and engineering,
told the eclosing Wescon luncheon
that microminiaturization of equip-
ment will be useful even if experts
don’t immediately know what for.
“Intuition tells you some develop-
ments are a good thing,” he said.

The right intuition and contin-
ued fat orders from big defense
contractors should keep the for-
tunes of small firms in this part of
the country moving up.

One company making sensitive
advanced components for opera-
tional missiles is selling more ad-
vanced ones for developmental
missiles, thinks its newest units
will anticipate the sophistication of
weapons systems now only being
planned.

If such products also successfully
anticipate demand for microminia-
turization of commercial and indus-
trial products, the lily will have
been painted—Portland’s roses not-
withstanding.
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Fairchild’s Sub-Miniature Rate Gyro Has
FULLY CONTROLLED DAMPING

Only Fairchild’s Rate Gyro—has uniform, constant damping
for any required percentage of critical within £ 15% and over
the entire operating temperature range of —40° to +200°F.
This is accomplished by varying the damping area, using the
damping medium as a sensing device which varies with tem-
perature changes.

TAKES 100 g’s OF SHOCK

Only Fairchild’s Miniature Rate Gyro takes 100 g's of shock
and 15 g’s at 2000 cps vibration even at rates as low as 20°
per second. This high shock resistance is due in part to
Fairchild’s exclusive design feature which does not require
the torsion bar to act as a supporting medium.

OTHER FAIRCHILD OUTSTANDING CHARACTERISTICS

INPUT RATES +20 to +800 OUTPUY 6 volts, 400 cps,
{Full Scale) degree/second phase sensitive
SIZE & WEIGHT 15/16” dia. x 2” long | LINEARITY 0.1% to half scale
— 2 ounces 3.5% to full scale
MOTOR 2 or 3 phase; NULL 15 to 40 mv total
6.3V or 26V AC depending upon
maximum rate
and damping.

Far mare information

write Dept. 22E

IRGHILD

SONTROLS CORPORATION

COMPONENTS DIVISION

6111 £ Washington Bivd.
Los Angeles, Cat

225 Park Avenue
Hicksville, L 1N Y,

Potentlometers  Gyros ¢ Pressure Transducers  Accelerometers
A Subsidiory of Fairchild Camera and Instrument Corp.

BLACK BOX
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3 new
> transparent

(No Amber Tint)

Resmlte EP

e Smoother, harder surface
facilitates installation
7444, Resinite EP-93C is transparent and colorless (no o Flexible at —90°F

Developed specially for the new “B” revision of MIL-I-

amber tint). Here is a brand new material embodying o Withstands 185°F

1 th . ! teristi f Resinit ificati continuously

all the superior characteristics of Resinite specification o Flame Resistant

grade insulation sleevings — and more. Now there is a o Fungus Resistant
Resinite material for all Types (transparent, tinted or o All 3 types and size ranges

e Transparent, amber, black,
white, and red

fication. Ask your Resinite Distributor for complete e Exclusive “Soft-Wound"

spooling assures

full-round sleecing

colored) and all Size Ranges of this important speci-

information or write for samples and performance data.

®

Resinite

THE 7B0rdern cHEMICAL COMPANY Resinite Department
Plants: Santa Barbara, Calif. * No. Andover, Mass.

Whatever your insulation
sleeving problem, there's an
appropriate Resinite material.
Call your Resinite distributor
or write for samples and
performance data.

SPECIALISTS IN VINYL SLEEVING AND TUBING FOR THE AIRCRAFT, ELECTRONICS, ELECTRICAL AND PHARMACEUTICAL FIELDS
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the new IOOk in 50 and 100 ampere electrical connectors!

Supercon

ELECTRICAL

CONNECTORS

All current-carrying metal parts are ma-
chined of high-grade brass and gold-plated
for stable electrical contact and resistance
to corrosion,

All plastic parts are molded of durable nylon
for excellent resistance to corrosive chem-
icals, heat, oil and grease, abrasion and
impact, chipping and cracking.

incorporating
the first
really all-new design
in single conductor
plugs and

receptacles

Pin plugs quickly assembled with a single
nut after cable connection.

SOCKET
RECEPTACLE

Receptacle caps and bodies are color-
matched for quick circuit identification in
front and back of panel.

PIN
RECEPTACLE

Wide variety of colors permits greater lati-
tude in patchcord distribution layouts.

THE
SUPERIOR ELECTRIC
COMPANY

Bristol, Connecticut, U.S_A.

Positive-grip, functionally designed plugs
provide best handling ease and convenience.

PIN
PLUG

Plugs can be connected to a range of cable
sizes by fastening screws or by soldering.

Socket plug grips are of a simple, two-piece
threaded construction for quick assembly.

Six distinctive colors!

= &
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Superco

« laboratories -

factories -

classrooms -

ELECTRICAL
CONNECTORS*®

testing facilities

« research and development centers

i
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|
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50 AMPERE TYPES

0 &

100 AMPERE TYPES

MAXIMUM FLEXIBILITY of power
supply boards and distribution
panels . , . mobile and portable
equipment can be transported to
any location stationary
patchboards provide centralized
control location.

EQUIPMENT SAVINGS are made
possible by utilizing one piece
of apparatus to do the work of
many . . . installation of costly
permanent switching gear and
wiring is minimized.

RAPID INTERCHANGE and inter-
connection of electrical appa-

ratus permits many tests or oper-
ations to be made and changed
in the quickest possibie time
set-up time Is decreased

SAFETY AND EFFICIENCY are as-
sured by low-resistance, fully in
sufated connections circuits
can be energized with safety to
user and equipment . . . all metal
parts recessed for maximum pro-
tection.

FAST... EASY... 2 STEP ASSEMVMIBLY

PIN PLUGS

’1

Attach the cable to the pin plug with the
two fastening screws or by soldering.

-

5,

L

Slip the grip over the pin plug and
tighten in place with the assembly nut.

THE SUPERIOR ELECTRIC COMPANY, Bristol, Connecticut

Please send
SUPERCON Bulletin.

name

company

address

’ city

s

lease have your
representative cali,

zone state

SOCKET PLUGS

=

Slip the socket plug grip over the cable
and attach the cable to the socket plug
with the screws or by soldering

o

Screw the socket plug shield and grip
together securely.

Supercon
...FOR YOUR FILES |
Request SUPERCON ,-V‘ h -4
Bulletin giving full technical
information, ratings
and specitications. ey
. S

RECEPTACLES

Y

A

After opening the panel hole. screw the
cap and the base together securely.

A~

Attach the wiring by lug. chip-lead. wrap-
around or by soldering.

THE SUPERIOR ELECTRIC COMPANY

Bristol, Connecticut, U.S_A.



Electronic test and maintenance costs

REDUCED 907%
with the Tape-Programmed SUPERTESTER’

The new Model 180 Tape-Programmed Supertester has the
same outstanding features that have made CTI automatic test
equipment the leader in the field—high accuracy, go/no-go
bridge measurements, widest scope of tests and auxiliary opera.
tions, and complete customer confidence in test results through
fail-safe circuitry and self-testing ability.

Engineers: Career opportunities are currently available at CT}

<«—CIRCLE NO. 56 READER SERVICE CARD

Drastically reduced test costs, increased equipment reliability
and quality, incipient failures located during routine main-
tenance, decreased down time for vital equipment, production
bottlenecks eliminated, no time wasted overhauling good units
and needlessly replacing good components, exceedingly valu-
able in ground support—these are a few of the many reasons
that CTI Supertesters are so widely used for all types of elec-
tronic and electrical testing from production to field main-
tenance. In making complete static and dynamic measurements
on constituent circuits or in analyzing performance of entire
systems, Supertesters have demonstrated time and again their
advantages over other test methods.

Proved in over one year of use, the Model 180 Tape-
Programmed Supertester is bringing a new versatility into
automatic testing. With the accessory Tape Punch and Tape
Duplicator, identical or revised copies of tapes can be made in
seconds, an important feature where numerous design changes
are of concern. Copies of tapes used by the original equipment
manufacturer can be supplied for field use, always assuring
that equipment is meeting the latest design specifications. In
addition, lengthy test specifications are eliminated and the test
instruments for a large variety of units are kept to 2 minimum
—one CTT Supertester.

Werite for- complete specifications on the Model 180. A
brief outline of your test requirements will enable us to advise
you in more detail on the application of our testers to your
needs. Related CTI products are the Model 165 Cable-Harness
Analyzer, Model 176 card-programmed Component Tester, and
Model 100 Supertester,

CALIFORNIA TECHNICAL INDUSTRIES

DIVISION OF TEXTRON, INC.
BELMONT 8, CALIFORNIA

Foremost in Automatic Testing
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THE WIDEST RANGE OF
CAM TIMERS

TIME CYCLES

2/3 Seconds to 72 Hours in 600 steps

f
' [

!

ow you'll find the cam timer
you need in Industrial Timer’s unequalled selection

of standard single-cycle and recycling timers in single and multi-
switch types (up to 50 switches). Every model gives you 50 different
overall time cycles, ranging from its lowest cycle up to 9 times that
cycle. And standard cam construction lets you adjust ON and OFF
periods from 2% to 98% of the total time cycle. Here is unsurpassed
flexibility in cam timer selection and function.

f you don’t find the timer you
want in this unmatched range (a highly unlikely possi-
bility), Industrial Timer’s unique Timer Kit will help pro-
vide the exact timer you need at low cost. With this
kit you can design your own prototype, and since the
kit components are standard in our line we can reproduce
) your prototype—in quantity—ar no extra cost.
For fast delivery on a standard or special Cam Timer check first
with Industrial Timer. For more information ask for Bulletin 200 Syn-
chronous Motor Driven Cam Timers, Bulletin 201 Multi-Cam Timer Kit, Bulletin
202 Multi-Cam Switching Devices.
Industrial Timer’s complete line of timers also includes:
Time Delay Timers, Interval Timers, Running Time

Meters, and Programmers. Bulletins describing these are
available on request.

Timers that Contro %) INDUSTRIAL TIMER CORPORATION

the Pulse Beat of Industry 1409 McCARTER HIGHWAY, NEWARK 4, N. J.
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Explorer VI Transmitting Well

Satellite reveals a larger concentration of low-

energy particles in space than expected

ExPLORER VI data is proving to be
“better than satisfactory,” in the
words of George E. Mueller, vice-
president of Space Technology Lab-
oratories, which is responsible for
scientific direction of the satellite
project.

Mueller says the “telebit” tele-
metry system of Explorer VI has
reported a larger concentration of
low-energy particles in space than
previously postulated. Data in
higher energy density corroborates
the Van Allen observation.

Energy level of the particles is
200,000 electron volts. He disclosed
that the satellite’s solar power level
is slightly lower than anticipated
but it’s hoped that it will last a
year. One dust particle has been
counted for every 100 million cu ft
of space during the satellite’s orbit

which carries from 134 mi perigee
to 22,000 mi apogee.

The “telebit” digital unit aboard
Explorer VI both stores and calcu-
lates before transmitting totalled
data to earth on completion of a
predetermined cycle. This data in-
cludes cosmic radiation, magnetic
fields, radiowave propagation, solar
corona density, ionization, micro-
meteorite flux and momentum.

Coded data picked up by a ground
station is sent through a sensitive
receiver before being demodulated,
is then punched on teletypewriter
tape to give an exact representation
of the data recorded by the satel-
lite’s instruments. Taped informa-
tion goes to a central computer
which prints it out in chart or
graphical form for evaluation by
STL scientists.

Infrared Tracks Distant "Moons"

INFRARED

SATELLITE
above, developed by ITT, can detect

TRACKER,

artificial satellites thousands of
miles above the earth.

The tracker uses a 19-in. concave
mirror to collect the ir energy given
off by satellites. This energy,
caused partly by friction between
a satellite and the thin atmosphere,
or by rocket motor exhaust, is then
focused on a sensitive detector,
chilled to a temperature lower than
—300 F.

ELECTRONICS + SEPTEMBER 11, 1959

The collector mirror oscillates
and scans an area of the sky where
the satellite is expected to pass.
Shortly before the satellite is
sighted, the tracker is set in motion
and the satellite eventually catches
up with the arc of the sky being
scanned. A semiautomatic tracking
device then keeps the tracker locked
on the satellite,

“Distinct Improvements’’

“If tests bear out our calcula-
tions,” says F. H. Hall, Jr., ITT
physicist, “the ir tracker will rep-
resent distinct improvements in re-
liability and production economy.”

The tracker was developed for
the Air Force to answer questions
on the nature of ir radiation emitted
by orbiting satellites. These ques-
tions are vital to space vehicle
aerodynamics, atmospheric physics,
space vehicle navigation and com-
munication and space medicine.

The tracker also may have appli-

cations in missile-detection sys-
tems, if field tests show that
missiles generate detectable ir
radiation,

Fastest, most sensitive
Milli-Microsecond Oscilloscope.
. Risetime: 0.4 milli-microseconds.
‘ Sensitivity: 5 mv/em.

_dg
! MODEL 22
Advanced transisiorized
li=microsecond sampling
attachment converts conyentional
oscillpscope to. fractional
milli-microsecond operation,

| By

MODEL PG3
Transistorized
milli-microsecond pulse
generator.

Risetime: better than
3 milli-microseconds,

FIRST IN MILLIMICROSECOND INSTRUMENTS
write for specifications to dept E-9

LUMATRON

ELECTRONICS

68 URBAN AVE.,WESTBURY, L. I, N. Y.

l
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Transitron offers...

INDUSTRY'S MOST COMPLETE LINE

SILICON TRANSISTORS

- Maximum
JAN TRANS|STOR Minimum Maximum Typical leo @ 25°C
Current Gain Collector Voltage Cut-off Frequency and V¢ Max. FEATURES
(B) (Volts) (MC) (ua)
JAN-2N118 10 30 10 1 = Only Jan Silicon
Transistor
R . e Maxiﬁusm(;
inimum Maximum Typical fea (@ 25°
SMALL SIGNAL Current Gain Collector Voltage Cut-off Frequency a?l('i Ve Max. FEATURES
(B) (Volts) (MC) (ua)
— 2N333 18 45 7 50
_— @ 2N335 3 25 10 50 . Low lgo
P 2N480 40 45 11 5 « Operation to 175°C
—— ._n 2N543 80 45 15 5 « 200 mw Power Dissipation
ST905 36 30 10 10
e—— - T i 1 Max. i’OWE! T
ypical Maximum Maximum Dissipation FEATURES
HIGH SPEED SWITCHING Cut-off Freq. Collector Voltage Collection Saturation @ 160°C ambient
(MC) (Volts) Resistance (chms) (MW)
2N1139 150 15 60 | 500 » High Frequency Operation
o @ 2N337 20 45 150 1 50 » Low Saturation Resistance
2N338 30 45 150 | 50 « Low lco
= Fiax B [ e - . Typic‘é'l“f_T)?ll'cIEI_ o P e
ax. Power Maximum inimum DC Rise a
MEDIUM POWER Dissipation @ 25°C Collector Voltage Current Gain Time l Time FEATURES
Case (Watts) (Volts) (8) (usec) (usec)
. 2N545 5 60 15 3 5
@m 2N547 5 60 20 « Fast Switching
— - — 2N498 4 100 12 - High V¢
= = 2N551 5 50 20 « Rugged Construction
. 2N1140 3 40 20 2 ol
e Maximum Power Minimum DC Typical Maximum |
HIGH POWER Dissipation .. 25°C Current Gain Coilector Saturation Collector Voltage FEATURES
Case (Watts) (B) Resistance (Ohms) (Volts)
- o ST400 85 15@ 2 Amps 15 60 - High Current Handling
» )\/\ —— = — — Ability
/ "’ 2N389 85 12@ 1 Amp 35 60 « Low Saturation Resistance
@k_j 2N424 85 12@ 1 Amp 6.0 80 | - Rugged Construction

Write for Bulletins. TE-1353 and TE-1355

ST — Fast Switching and High Frequency Types Military and High Conductance Types
Ratings (v 25°C Ratings (¢ 150°C
Max. Inverse Max. Average Inverse Recovery Max. Inverse Max. Average Max. Inverse
FEATURES Voltage (Volts) Fwd. Current, Time (usec) Voitage (Volts) Fwd. Current Current
(ma) (ma) (ua)@ Vv
) 1N808 100 100 3 JAN IN457 60 25 5@ 60
* Recovery Times Under 15 usec 1N809 200 100 3 JAN 1N458 125 25 5@ 125
§ Hich Eg;‘tdgfjftggfng“mb'“d INE58 120 200 3 JAN IN453 175 25 5@ 175
« Subminiature Size IN659 55 100 3 IN4858 180 50 5@ 175
« High Inverse Resistance 1N643 110 100 3 1N488A 380 50 25 (v 380
JAN 1N251 30 75 .15 1N464 175 40 30 @ 125

Write for Bulletin TE-1350

. Peak Recurrent | Maximum Average | Maximum inverse
Ratings @ 150°C Case Temperature Inverse Voltage | Forward Current Current FEATURES
(Volts) (ma) (ma)
Subminiature Glass IN689 600 | 150 0.2
1N649 600 | 150 0.2 (@ 25°C)
Miniature TJ60A 600 200 0.5
B TJ30A 300 200 0.5 « Reliability at High
Axial Leads SLI15 1500 100 02 | Temperatures
INS47 600 250 0.3 [ » High Efficiency
Military JAN IN256 | 570 200 0.25 (@ 135°C) | = Rugeged Construction
Stud Mounted TMI55 1500 400 05 T | » Hermetic Sealing
TM67 600 3000 0.5 + Low Thermal
Resistance
Amps
Medium Power TRA402 400 20 5
TR601 600 10 5
High Power TH4028 400 50 15

Write fnr Rallatin TE. 1281




LICON REGU RS AND REFERENCES

Maximum Dynamic Maximum Current
Voltage Range Resistance @ 25°C @ 125°C FEATURES
(Volts) (ohms) (ma) (ma)
Subminiature — SV-§ 4.3.5.4 55 50 10
Miniature — SV-815 13.5-18 120 40 8
55°C « Long-term stability
amps)* ma)* i °
Power — SV-924 20-27 8 ¢ .Ap ) (100) : Operatl?n o J5TEG ;
o » Small size, easy mounting
Stabistor — SG-22 .64 40 150 25 « Hermetically sealed
_ ey, Temp. Coefficient
Reference — SV-3176 8.8.8 15 +.001%/°C
Ref-Amp — 3N44 8.3-98 +.002%/°C

*Case temperature ratings

SILICON CAPACITORS Write for Bulletin TE-1352

Ultra High Frequency Types — Ratings (« 25°C
FEATURES
e Cut-off Capacity (uuf) Q @ —4v Maximum
_ _,i_ﬂk“” Freq. (mc) @ V Max. @ —0.1Vv | @ 50Mc @ 100Mc | Working Voltage
= SCH-51 5000 35 2 100 50 10
SCH-52 5000 8 4 100 50 7 + Subminiature Size
- « High Q
High Frequency Types « High Temperature Operation
Q@ 4V
d@ At Smce At 50mc
= Sc-1 { 4.4 24 350 35 22
.-
_S(,-b { 25 120 350 35 11
SC-15 1 120 360 350 35 6
. GERMAN'UM DIODES Write for Bulletin PB-45
o Forward Cutrent Inverse Current at Max. Oper.
Specifications and Ratings at 25°C @ +Iv Specified Voltage Voltage Description
(ma) (ua @ V) (volts)
JAN-IN270 200 100 @ —50 80
i 100 250 @ —50 @ 75°C 100
/m— JAN-IN277 | 75@ —10
JAN-1N281 40 | Sggg: :gg 60 JAN TYPES
i
5 [ 500 @, —50 60
B JAN-IN126 3001 —10
S 0
‘%::v/ JAN-IN198 2 28 e 50
T : 1N283 200 20@@ —10 20 COMPUTER
T16G 40 100@ —50 60 TYPES
IN278 20 125 @ —50 @ 75°C 50 HI-TEMPERATURE
FEATURES 1226 40 20 @ —10@ 75°C 15 TYPES
« Milli Microsecond Switching 196G 100 zg(g‘ :?g 60
« Superior Forward Conductance HI-RESISTANCE
« High Inverse Resistance INGTA 5 5% :go 8 TYPES
« Uniformity and Stabllxtly T8G 100 20 @ —100 100
« Gold Bonded Construction S@ —10
Recovery Time
.002 MILLI-MICROSECOND
S570G 10 0@ 6 (usec) SWITCHING
GERMANIUM COMPUTER TRANSISTOR el B TEERO £TERE
Minimum Maximum Typical o
Current Gain Collector Voltage Cutoff Freq. FEATURES
g (B) volts (MC)
« High FrequencySwitching
- - 20827 40 15 8 « Low Saturation
b — Resistance
2N428 60 12 13 « Uniform Input
Characteristics

Transitron’s TD series of rectifier stacks offer a

wide range of ratings in seven standard circuit con-

figurations. High voltage cartridges, quads, plug-in

assemblies, and many other special encapsulations

are also available. Your inquiries are invited.
Write for Bulletin TE-1342.

“Tra ngitron

electronic corporation ® wakefield, massachusetts

Your local authorized TRANSITRON
DISTRIBUTOR now carries in-stock
inventories for immediate delivery.
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S PECI

Each model 43 Directional Watt-
meter is made up of a line sec-

tion, an indicating meter and
plug-in measuring elements all
contained in an aluminum case.

ELEMENTS: Available in the combi-
nations of power and frequency ranges
listed below:

FREQUENCY RANGE: 25 to 1000 mc
in five ranges: (25-60mc) (50-125mc)
(100-250mc) (200-500mc) (400-1000mc)

POWER RANGE: 10 to 500 Watts in
six ranges: (10W) (25W) (50W) (100W)
(250W) (500wW)

FICATI

DIRECT
READING
Directigonal
WATTMETER

MODEL 43

An insertion type instrument used
to measure forward or reflected
power in coaxial transmission
lines in the frequency range 25
te 1000 mc. Directional selectiv-
ity is accomplished by fingertip
rotation of element to point ar-
row in direction of power to be
measured. Calibration charts or
full scale meter adjustments are
not needed for this direct read-
ing instrument,

The lightweight and portable
Model 43 may be used on mobile
or fixed equipment. It is recom-
mended for accurate measure-
ment of forward or reflected
power...transmission line loss...
insertion loss of components, such
as filters, connectors, switches,
relays, etc. ...antenna matching
work . .. continuous monitoring of
transmitter output and...VSWR
in complete systems in operation.

O NS

ACCURACY: 5%, of full scale
VSWR: Below 1.05 for complete unit
and two connectors.

QUICK - CHANGE CONNECTORS:
Two TYPE “N” FEMALE connectors which
mate with UG/21/8 are supplied UN-
LESS OTHERWISE SPECIFIED. Optional;
(Male or Female “HN"") (Male or Female
“C") (Male “N"”) and (Female UHF:
S0-239)

WEIGHT: 4 pounds

DIMENSIONS: 7" x 4” x 3”

Complete Specifications BULLETIN #436
Sent on Request.

OTHER BIRD PRODUCTS

P

Ill/‘ -
e
o
. %
“Termoline’ Cooxiol Coonxiol “Termaline’
RF Lood RF Filters RF Switches RF Absorption
Resistors Wottmeters

>
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CHurchill 8-1200

Western Representative:

ELECTRONIC CORP.
30303 Aurora Road, Solon, Ohio

VAN GROOS COMPANY, Woodland Hills, Calif,

MEETINGS AHEAD

Sept. 7-12: Machine Searching and
Translation, International Conf.,
Western Reserve Univ. and Rand
Devel. Corp., Western Reserve
Univ., Cleveland.

Sept, 14-16: Quantum Electronies
Phenomena, Office of Naval Re-
search, Shawanga Lodge, Blooming-
burg, N. Y.

Sept. 15-17: Electronic Exposition,
Twin Cities Electronic Wholesalers
Assoc., Municipal Auditorium, Min-
neapolis.

Sept. 17-18: Engineering Writing &
Speech, Dual National Symposia,
PGEWS of IRE, Sheraton-Plaza Ho-
tel, Boston; Ambassador Hotel, Los
Angeles.

Sept. 17-18: Nuclear Radiation Ef-
fects in Semiconductors, USASRDL,
Western Union Auditorium, New
York City.

Sept. 21-25: Instrument-Automation
Conf. & Exhibit, ISA, International
Amphitheater, Chicago.

Sept. 22-24: Industrial Nuclear Conf.,
Armour Research Foundation &
NucLeEoNIcS (McGraw-Hill), Mor-
rison Hotel, Chicago.

Sept. 23-25: Non-Linear Magnetics
and Magnetic Amplifiers, AIEE,
ISA, PGIE of IRE, Shoreham Ho-
tel, Washington, D. C.

Sept. 23-25: Residual Gases in Elec-
tron Tubes and Related High-Vaec-
uum Systems, International Sym-
posium, Italian Society of Physics,
Como, Italy.

Sept. 28-30: Telemetering, National
Symposium, PGTRC of IRE, Civic
Auditorium & Whitcomb Hotel, San
Francisco.

Sept. 30-Oct. 1: Industrial Electronies
Symposium, PGIE of IRE, AIEE,
Mellon Inst., Pittsburgh, Pa.

Oct. 5-7: Communications Symposium,
National Conf., PGCS of IRE, Hotel
Utica, Utica, N. Y.

Oct. 12-14: National Electronies Con-
ference, AIEE, EIA, IRE, SMPTE,
Hotel Sherman, Chicago.

Mar. 21-24, 1960: Institute of Radio
Engineers, National Convention,
Coliseum & Waldorf-Astoria Hotel,
New York City.

There’s more news in ON the
MARKET, PLANTS and PEO-
PLE, and other departments be-
ginning on p 136.
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your electronic
wire and cable
problems end
here

Fast moving electronic technology so often demands wire
and cable construction to meet specific performance needs.
As a “specialist in specials” Chester’s engineering and
production facilities are geared to meet both military and
commercial requirements for plastic insulated wire and
cable, while offering standard constructions for more gen-
eral applications. The few types shown on this page are
typical, high-quality Chester products, all of which may
be varied to solve your electronic wire and cable problems.

SEND FOR THIS FREE CATALOG

The full story of Chester wires and cables for the
electronic industry is in condensed catalog ELT-1.

CHESTER

CABLE CORP.

CHESTER, NEW YORK

A SUBSIDIARY OF MIAM! COPPER COMPANY

"Gk

Dt
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RG types in both standard and special de-
signs; military or commercial versions.
Meet all MIL specs. Miniature designs, too.

A complete line for all military and com-
mercial needs. Includes the new *Thrif-T-
Bond’'® bonded, tinned wire. Nylon, Teflon,
braided jackets. Color-coded.

For computers and related equipment. Any
number of color-coded conductors grouped
to your requirements and sheathed.

e

Single or multi-conductor types in #18 to
#30 AWG sizes with thin wall Plasticote®
jacket. For radio, TV, electronic equipment.

=

- -

Microphone, phonograph, intercom, etc. An
extensive selection of single and multi-con-
ductor types for every audio application.

]

High frequency test lead, high frequency
lead wire and flame-retardant high voltage
wire. For use on flyback transformers, ac-
celerating anodes, etc.

..._.———-s—,—;’l"""4 =

— = —
o

Wire sizes from #16 to #27 AWG, solid or
stranded, Plasticote insulated. Range:
—40°C to 90°C, 600 volts, AC.

Covering the broad field of TV, including
lead-in wire, TV rotor cable, primary and
secondary lead-in coaxial cables,

CIRCLE NO. 63 READER SERVICE CARD 63



High

- “ /
4 ’ '
J Performance

L AR 4

Courtesy Commonder 337th Fighter Group, U. S. A. F,

TYPE 317 —It's excellent for the davlight conditions often encountered in the field
and at production test stations. The brilliant trace, provided by 9-KV accelerating
potential on a new Tektronix 3-inch cathode-ray tube, is easily readable in bright areas
even at low sweep-repetition rates. And its DC-to-10 MC vertical response casily
takes care of most of today's complex field applications.

The Type 317 1s an excellent laboratory oscilloscope. too. Ask vour Tektronix

1]

Field Engineer or Representative to arrange a demonstration in your most demand-

ing applications.

VERHCAL RESPONSE
Passband—dc ta 10 mec.
Risetime—0.035 psec.
Sensitivity — 0.1 v/div to 125 v/div, dc-caupled and ac-caupled—
0.01 v/div ta 0.1 v/div, ac-coupled anly. Twelve calibrated sensi-
tivity steps.
SWEEP RANGE
0.2 psec/div to 6 sec/div. 22 calibrated steps fram 0.2 psec/div to
2 sec/div.
5-x magnifier increases calibrated sweep rate ta 0.04 psec/div.
TRIGGERING
Preset ar manual stability cantrol with amplitude-leve! selectian, and
fully-autamatic triggering.
ACCELERATING POTENTIAL
9-KV on new Tektranix high-valtage 3-inch cathade-ray tube.

CALIBRATOR

Amplitude calibratar, 0.05 ta 100 v in 11 steps, square-wave fre-
quency about 1 ke,

TYPE 317 CHARACTERISTICS

OTHER FEATURES

ENGINEERS —Interested in furthenng the odvoncement of the osclloscope? We hove
openings for men with creotive obility n circuit ond instrument design, cothode-roy
fube design, ond semiconductor reseorch. Pleose wnte Richord Ropiequet, V.P., Eng.

64 CIRCLE NO. 64 READER SERVICE CARD

Electronic power-supply regulatian.

External input ta harizantal amplifier.

Warning lights for uncalibrated sweep-rate and sensitivity settings.
Magnifier indicatar light,

Size—8Y2" wide, 12" high, 192" deep.

Weight—35 Ibs.

Type 317 ..., 560000 $800 (50 ta 60 cycle supply}. -
Type 317 MODIOY . ... ... ..... $835 (50 ta 800 cycle supply).
RACK MOUNTING MODEL—Some electricol specificotians os Type
317. Dimensians: 7 high, 19" wide, 17 9, 16" rock depth,
Type RM17 ... .. ... .%$875
f.0.b. factary

Tektronix, Inc.

P.O.Box 831 + Portland 7, Oregon

Phone CYpress 2.2611 + TWX.PD 311 + Cable: TEKTRONIX
TEXTRONIX FIELD OFFICES: Albertson, L.1., N.Y. + Albuquerque * Atlonto, Go. * Bronxy le,
N.Y. + Buficlo * Clevetond » Dollos * Doyton * Elmwood Pork, Ill. » Endwell, N.Y. » Houston
lothrup Villoge, Mich. = Eost Los Angeles - West Los Angeles * Minneopolis * Mission, Konscs
Newtonvilie, Moss. » Orlondo. Flo. « Polo Alto, Colif. + Philodelphio * Phoenix * Son Diego
St Petersburg, Flo. * Syrocuse * Towson, Md. * Union, N.J. + Woshington, D.C. * Willowdole, Ont,

TEXTRONIX ENGINEERING REPRESENTATIVES: Howthorne Electronics, Portlond, Oregon.,
Seotile, Wosh.; Hytronic Meosurements, Denver, Colo., Solt Loke City, Utoh.

Tentrarin 13 represented in 20 overseos countries by quolified engineering orgonitolions,
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Just flick your finger. That’s all you do to select either of two circuit programs with AMP’s new Program Selector
Switch—up to 1500 poles, double throw. Compact in size, available in a fully shielded type, this new switch offers
you all the reliability you need for any critical dry-circuit application.

The flick of your finger also pre-cleans all contacts for assured conductivity through AMP’s patented wiping
action. You get uniform pressure on all contacts . . . choice of tin or gold contact finish . . . exclusive contact and
spring design plus many other features from AMP’s industry-proved Patchcord Programming Systems . . . in-
cluding A-MP Taper Pins, crimped to your leads and inserted into taper receptacles in the rear of the switch.

And—for flexibility, you can make a combination plug board and double throw switch with all throw positions
independently patched.

Make the big switch to the A-MP Double Throw Program Selector Switch. Send today for more information.

AMP INCORPORATED

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP products and engineering assistance are available through subsidiary companies in: Australia * Canada » England ¢ France ¢ Holland ¢ Japan
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It takes Tough Testing to
build Timing Performance

When you buy a Haydon Timing Motor or Timing
Device, you buy high quality and superior performance,
because every production model and every new design
has proved itself by passing the toughest, most exhaus-
tive series of tests that our engineers can devise.
Quality control at Haydon starts with a careful inspec-
tion of all in-coming materials. It continues throughout
production — with all parts and assemblies gaged, in-
spected or physically tested after every operation that
can affect the performance of the finished motor or
device. Final step is an inspection of completed motors
and timing devices. All units are performance tested
for many hours under varying conditions and are check-
ed for quiet operation. Percentage samples of each lot
are checked for torque rating, timing accuracy, and ac-
curacy and alignment of gears and shafts. In addition,
are subjected to special “life endurance” tests in which
hundreds of units are run continuously under various
load conditions. In some instances, units have now been
. . proving

all new designs and periodic samplings from production
running ceaselessly for more than 10 years .

ing to your specifications
For further information, write now, outlining your

timing requirements

their ability to perform millions of cycles without failure!

When you submit your timing problems to Haydon, you
can be certain that our teams of engineers and other

Timing Specialists have the experience, knowledge and
facilities to supply devices designed, produced and

tested to meet your needs exactly and perform accord-

DIVISION OF
GENERAL TIME CORPORATION

Haydon I

AT TORRINGTON

2433 EAST ELM STREET
TORRINGTON, CONNECTICUT

TIME DELAY
TIMER

Prouides time dela

up to 9.5 minutes.
such applications as the

protection of power Libes

and/or operating preset
operating cycles. Available in

120 or 240 volt, 50 or 60
cycle current.

in ranges
deal for

400 CYCLE
MOTOR

These split phase motors
provide the military an
accurate approach to timing
control for military
applications. Rotor speed is
3,000 RPM at 400 cycles, 115
volt normal. Two models are
available — Heavy Duty with
18 gram millimeters torque at
the rotor, and the Miniature
with 5 gram millimeters at
the rotor. These motors may
be applied to Haydon gear

trains if desired.

CYCLE TIMER

These units repeat a set cycle
or sequence of operations as
long as the motor is energized.
Available in a wide choice of
speeds, a broad range of
timing intervals, and with a
wide range of enclosed single
pole, double throw switches
for 120 and 240 volt operation,

for 55 and 60 cycles

SEPTEMBER 11, 1959 - ELECTRONICS
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COORS PRODUCES CERAMIC
TO MEET YOUR REQUIREMENTS!

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.

CIRCLE NO. 67 READER SERVICE CARD

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.

Demands for better, stronger
materials have been answered by
Coors throughout the 47 years of
their experience. Continuous re-

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 Streer, Golden, Colorado



GOMBAT MOBILITY

telecommunications move
yith the advance

Y
-
«

Kleinschmidt teletypewriters maintain constant contact,
in print, between U. S. Army command and field positions

On the go...bouncing over bunker or beachhead
... Kleinschmidt teletypewriters accurately, effi-
ciently send and receive printed messages. Devel-
oped in cooperation with the U. S. Army Signal
Corps, these units instantly provide both sender
and receiver with identical data...printed on

paper! In recognition of its quality, Kleinschmidt
equipment is manufactured for the U. S. Army
under the Reduced Inspection Quality Assurance
Plan. This kind of proved experience is now avail-
able for unlimited advances in electronic commu-
nications for business and industry.

KLEINSCHMIDTCo

DIVISION OF SMITH-CORONA MARCHANT INC., DEERFIELD, ILLINOIS
Pioneer in teleprinted communications systems and equipment since 1911
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CLARE relays and

INSURE ACCURACY, L
INCREASE RELIABILITY,
REDUCE SIZE of

PRATT & WHITNEY’S
Numerical Control...

°

Pratt & Whitney’s Numerical Control is a fully automatic,
ultra-precise means of translating blueprint data into

a series of machine positions. Applied to jig borers

and other precision Pratt & Whitney machine tools, settings
are made quickly, with high reliability to .0001" accuracy.

In operation, the Planning Engineer transfers to a Numerical
Planning Chart all dimensional data from the blueprints
which are necessary to determine
the positions. Ordinary clerical help then
punch these data into a tape. Machine positionings
are then controlled by the tape or,when required,
by a dial on the Operator's Console.

Here is what P&W’s Mark H. Sluis has
to say about the vital part played by
Clare Relays and Stepping Switches:

“In the 4EA Numerically Controlled Jig
Borer, punched-tape information is decoded
by Clare Type J Relays and fed to a
storage bank of 25 Clare Type 11 Stepping
Switches. The selection of the proper
storage switch is accomplished by a
distributor —a Clare Type 26 Stepping
Switch. In addition to storing the required
command data for the slide positioning
of this machine, logic circuitry
comprises some 115 Clare
Type J Relays. (.*

“For ultra-reliability of 1
the digit-selection circuitry,
a dozen Clare Type HG4
four-pole Mercury-wetted
Contact Relays are utilized.

‘“Through use of the
Clare relays and stepping
switches, our circuitry
has increased in
reliability, and a
large contribution

was made which it k1,

steppmg switches

One of five banks of Clare Type J
Relays in P&W Numerical
Control. At left, in cylindrical
can, a Clare Type HG4
Mercury-wetted Contact

R ;

A Pratt & Whitney 4EA Numeri-
cally Controlled Jig Borer.

"
PR b

enabled us to

realize a 6:1 size
reduction of the
control system."”’

..For ¢omplete intarmatian

on Clare-Relays and
Stepping Switches. o
contact C. P. Clare & Co.,

3101 Pratt Blvd., Chlcago 45,

-llhnons in. Cana [H ‘ ;

/€. P..Clare Canada Ltd., | ' i ; R :

P.O. Boxéat‘Downswew. 5 ) K First in the

- Ontario. Cablo . A .
Address: CLARELAY d Industrial Field



BEGoodrich

.. and B.F.Goodrich is selling it...in the form of microwave absorbent. If you’re in the
business of space, this is the testing material for you. As you know, the specifications and
details are complicated. So why not ask for all the information? Write for free booklet to
The B.F.Goodrich Company, 586 Derby Place, Shelton, Connecticut.

B F GO 0 dl’lCh microwave absorbents
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molded carbon potentiometer...

CLAROSTAT SERIES 53

Used and proved superior in tens of thousands  metal movable contacts, reducing noise, wear,
of installations, the Clarostat Series 53  and backlash.

molded carbon potentiometer is now available

in quantity schedules to meet any production For any application requiring the inherent su-
requirement. periorities of the molded carbon potenti-
The extraordinary performance and reliability ometer, check the extraordinary features of

of the Series 53 resuit from a Clarostat-con-  the Clarostat Series 53 before settling for the
ceived design that eliminates all metal-to- ordinary . ..

Pre-molded and pre-selected resistance
element.

One-piece carbon contact with
simultaneous contact on resistance
element and collector terminal.

Zero backlash. Maximum stability.

Gold-plated terminals for easiest
soldering.

Grease seal around shaft.
Terminals molded in element and control base.
Full 2-watt rating at 70°C.

Available in completely encapsulated
units for maximum environmental protection.

SPECIFICATIONS :

POWER RATING: 2-watts at 70°C
RESISTANCE RANGE: Linear—50 to 10 meg. Tapered—250 to 5 meg. (Right or {eft-hand)
INSULATION BREAKDOWN: Between terminals and ground for 1 minute, 1000 v.d.c.
SWITCHES: SPST, SPDT, DPST

TORQUE: 1 to 6 oz. in. Up to 20 oz. in. W|th jam nut bushmg

EFFECTIVE ROTATION:312° + 3° & direct
CONSTRUCTION Meetlng requirements of MlL -R-94 where apphcable s line 7 ]
N ; & service
{ CLAROSTAT MFG CO., NC.
§ . DOVER, NEW HAMPSHIRE
e In Canada: . Phane your loca! Clarastat Industrial
. ‘ e CANADIAN MARCONI CO., LTD.. TORONTO 17, ONT. D Pl e e SID

or military style RV-4 units. .. for
= fast delivery from local stock.
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Need Tantalum Capacitors?

Choose From 15 Mallory

Broadest Line on the

Capacity W. Volts DC Temperature Body Body
' ype Description Ronge Raling ot 85 C Ronge Cose Siyle Length Diameter
' ~AT Pellet Anode— -10 mfd. 16-1V. —2zl1e rieto' Cece—Axial 270" max.  .075” mox.
‘ Liquid Electrolyte —£5C lecds—insuloted
- - ~ Cose - B _ 4
| T1AS Pellet Anode— .33-33C mfd. 35.6V. E. Metal Cose —Axicl .25." to 125" to
- Solid Electrolyte —&: C _lecds 75 247 |
TAM Pellet Anode — 6.8-56 mfd. 25-6V. —355 0 Dip Coated Resin- 757 tnick .313” square
Solid flecrrolyvte - - —e8s e Upright Mounting ) ) i i
| 1AF Foil Anode—Semi- .25-440 mfd. 15C-3V. £ito netol Cose — Axial 638" to .188" to
il _tiquid Electrolyte —ts C lecds ) — 2.750" 375" )
STNT Pellet Anode— 2-40 mfd. 5C-3V. Sl 8e retcl Cose— Axial 350”7 155”7
r ticuid Eiectrolyte - o —&8iC  lecds
INT Pellet Anode— 4-80 mfd. 50-2V, 85 Metcl Cose— Axial .500” 155”7
Liquid Elec'r_o.'yfe - —€&Z C lecds —
TAF Pellet Anode — 2-30 mfd. 90-6V. 5210 2tal Cose— Axial .500" .238"
Liquid Electrolyte - —E5 C leads i -
| TAPZ  Pellet Anode— -140 mfd. 90-6V. £S5 1o Metol Case— Axiol 660" .238”
[ Liquid Electrolyte - —t5C  leads -
M2 Peltet Anode— -140 mid. 90-6V. £S5 1c Meial Cose— Axiol .500 299" (Body)
Liouid Electrolyte - —757C  leads - 484" (Fionge)
| XTK Pelliet Anode— 2-70 mfd. 340-€V. £5 0 “eto! Cose—Axial 438" to 650"
I Liquid Electrolyte - —i7: C ___leads or Terminol 1.313" i
XTm Pellet Anode— 4.140 mfd. 34C-8V. £& 10 Metc! Cose— Axiol 563" to 65."
o Liquid Electrolyte - —i7:C lecds or Termincl ~ 1.781" -
XTL Peilet Anode — 3.5-120 mfd. 630-18V, —i5% Mme‘c! Case— Axicl .500” to .875"
- Liquid Electrotyte ) - —28% G Terminol i 2.5¢5”
XTH Fellet Anode — 7-240 mfd. 630-18V — 5510 Metal Case—Axial .638" to 875"
_ Ligu'd Electrolyre - +220 C Terminaol 4,063 ]
X1V Pellet Anode — 1€-1300 mfd. 630-3CV. 55 o ~ etal Case — Axicl .563" to 1.125”
_ Licuid Electrolyte - ) —175 C Terminol 2.750" -
X170 Peilet Anocde— 7-240 mfd. 630-18V, 55 te npe*cl Case— Axial 563" to 1.125”
i Liquid Electrolyte -20C C Termincl 2.750”
‘% .
{57+
TAP2
TAP =
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Types...
Market

Whenever vou need tantalum capacitors for high
reliability service in military or eommercial elec-
tronics. vou re sure to find the type vou need and the
performance vou're looking for in the Mallory line.

Leader in tantalum capacitor technology. Mallory
has developed models ranging from the micro-
miniature Tvpe HAT, scarcely larger than the head
of a match, to the high-capacitance Tvpe XTV,
which can replace several conventional capacitors,

200°C ratings. pioneered by Mallorv and available
onlyv from Mallory. can be obtained in several dif-
ferent capacitor designs.

In most of the tyvpes shown here. the unique sin-
tered pellet anode construction gives life. stability
and electrical properties that are unequaled in the
industry. Refinements in hermetic sealing and in
design for extreme shock and vibration further
expand the utilityv of the line. Latest additions
include a sceries of new space-saving encapsulated
capacitors, and a line of tantalum foil units for
applications requiring the special characteristics
available from this construction.

TAM

- —— — - ———— ——ecm

New Encapsulated Tantalum Capacitor
Sazes Space, Weight, Cost.

Another Mallory first . . . the new type TAM tantalum
capacitor . is the first solid electrolyte tantalum
capacitor without a metal case. Ideal for printed circuits,
Takes only 'y the space of its metal counterpart,
weizhs 30, less: cost is substantiallv lower. Fully
insulated. Grid-spaced leads dimensioned to EIA printed
circuit standards. Protected against moisture by a
specially developed encapsulation material. Size: "
square. .175" thick. Ratings from 56 mfd., 6VDC to
15 mfd., 25VDC.

All models listed here are available for immediate
delivery. Write today for technical data, and for
experienced consultation on vour circuit require-
ments by a Mallory capacitor specialist.

Mallory Capacitor Company
Indianapolis 6, Indiana
a division of

MALLOR

XTOA

ELECTRONICS - SEPTEMBER 11, 1959

XTHW

CIRCLE NO. 73 READER SERVICE CARD 73



o A.Rch?fﬁfﬁJRﬁrs'gﬁzpmiIZIN Ew
BUSDUGT

- WITH ONLY 1

High-frequency power distribution runs are, for the
first time, really practical and economical. Now, a
single, central high-frequency generator can com-
pletely power tens of thousands of square feet.

At 400 cycles and up, new Westinghouse high-
frequency bus duct will deliver power with a maxi-
mum voltage drop of only 1.28 volts each 100 feet
under full load of 800 amps. Here is performance
that cannot economically be begged, borrowed or
coaxed out of cable-conduit or other bus duct. Com-
pare this efficiency with conventional systems in
which drops of from 7 to 15 volts can normally be
expected. Housing of duct is nonmagnetic aluminum

. . . shields test equipment from radio frequencies
originating in duct.

Here is an opportunity, too, to take advantage of
all the inherent advantages of bus duct. Power taps
every 60 inches over the entire length of duct . . .
no splicing. No complex wire mazes. Infinitely more
flexible and convenient to use. Duct is more quickly
and easily installed than cable and conduit.

High-frequency bus duct is immediately available
.. . and only from Westinghouse. Get in touch with
your local Westinghouse sales representative. Or
write or wire Standard Control Division, Westing-
house Electric Corporation, Beaver, Pa. J-30285

you cAN BE SURE...iF iTs » » CSti ngh()use

WATCH ‘*WESTINGHOUSE LUCILLE BALL-DESI

74 CIRCLE NO. 74 READER SERVICE CARD
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Trimpot’ Trio

MODEL 236 MODEL 260 MODEL 200

MODEL 236 HUMIDITY-PROOF MODEL 260 HIGH-TEMP,

TRIMPOT HIGH-POWER TRIMPOT

Completely sealed to meet Mil Specs for A favorite Mil Spec wirewound unit for
humidity, sand, dust and salt spray, this hot spots. Use it where you need depend-
proved wirewound potentiometer dissipates able, continuous operation from —65 C.
0.8 watt at 70°C., operates reliably attem-  to 175 C. Dissipates 1.0 watt at 70 C.
peratures up to 135°C. Resistances Resistances from 109 to 100K. Choice of

from 109 to 100K. Choice of terminals terminals and mounting types.
and mounting types.

MODEL 200 GENERAL-PURPOSE TRIMPOT
Up-to-the-minute version of the origina!
wirewound Trimpot—used in more military
and commercial programs than any other
leadscrew-actuated potentiometer.
Maximum operating temperature is 105°C.
Dissipates 0.25 watt at 70 C. Resistances
from10¢) to 100K. Choice of terminals

and mounting types.




E=mc?

140

ULTRAMICROWAVE *
EQUIPMENT BY Y

=1t works—1it’s accurate —1t’s available

These millimeter wave units can greatly enlarge 3 9 Ll ‘g

your scope of microwave activity. Research pre- \ CRYSTAL MULTIPLIERS
viously considered impractical at 140 KMC can / <

now be carried on successfully. 0 i

De Mornay-Bonardi manufactures cavity wave-
meters, crystal multipliers, crystal mounts,
E-H tuners, and standing wave detectors speci-
fically for use at 140 KMC. They work — we’ve
been using these units effectively in our own
laboratories for developing other items. These

instruments are accurate—functionally as accu- ‘t,; ; .
CRYSTAL MOUNTS

STANDING WAVE DETECTORS

rate as De Mornay-Bonardi equipment used at

90 KMC. You can order these units now —we’re 2

currently filling orders on 140 KMC instruments. H

Write for complete data \}ﬁ
EoT

"?\\ €-H TUNERS

DE MORNAY BONARDI
®

DE MORNAY-BONARDI
780 SOUTH ARROYO PARKWAY « PASADENA, CALIF.

. ~ CAVITY WAVEMETERS
N

*TRADE MARK DE MORNAY-BONARDI
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Low Cost Transistorized
DC Power Supply (width: 8", height: 414", depth: 14")

NJE answers the engineers’ quest for a low
cost transistorized power supply that is
fully capable of remote sensing and remote

concept suitable for laboratory bench use
or in rack installations* as a component
part of your equipment. They are also

capable of series or parallel operation.
Component derating and construction
conform to the highest commercial
practices.

programming—a power supply impervious
to overioads or short circuits.

These compact, flexible NJE power supplies
are designed in a new ‘‘half rack’’ modular

I MODEL TR-18-2

MODEL TR-36-1

(Fheck Giese gpecs/

Voltage Range

Current Range

Load Regutation (0-100%)
Line Regulation (*+10%)

RMS Ripple

Internal Impedance (DC-20KC)

0-36 VDC

0-1 amp

“0.05% or =2 mv
=0.1% or =3 mv
1 millivolt

0.2 ohm max.

0-18 VvDC

0-2 amps

+0.05% or =2 mv
+0.1% or =3 mv

1 millivolt

0.1 ohm max.

WRITE TODAY FOR COMPLETE TECHNICAL DATA

Models in stock subject to prior sale = $250 each net; quantity discounts
available «*Suitable front panels for rack mountings are available on order
(single supply panel, Model RP1 $15 each net; dual supply panel, Model RP2
$15 each net)

CORPORATION

20 Boright Avenue Kenilworth, New Jersey
BR. 2-6000 - TWX Cranford, NJ 51 FAX-FFP
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Loreerning Actrerements
n Electronies at-JHL.

DATA TRANSMISSION ... brings news from space via the Explorer
series, Explorer 11l used a tape recorder the size of a cigarette pack ca-
pable of transmilting two hours of information in 5 seconds, Electronic
payload weight was approximately 11 Ibs.

5

GUIDANCE RESEARCH ... by JPL has led and advanced the field of
missile guidance. Among these achievementsare the application of Wiener
RMS methods to mulliple-input, mulitiple-loop servos,and matching mis-
sile trajectory to missile control transfer function for optimum accuracy.

INSTRUMENTATION .. of the moon probe provided measurement of
radiation environment at distances far from the earth. Telemelered data
revealed the existence of high intensity radiation. Miniaturization re-
GUIDANCE SYSTEMS . ..both inertial and radio-command types em- sulted in an instrument payload weighing only 10 Ibs.

ploying new concepls of radar communication have been pioneered al
JPL. This guidance system development activily is supported by basic
research in all phases of electronics.

COMPUTERS . . . and the application of computing techniques to COMMUNICATIONS. .. pioneering in interplanetary communlcations

missile guidance systems have been pioneered by JPL. The Laboratory is resulted in this giant parabolic radio antenna, 85 feel in diameter, de-
now searching for new techniques that will further advance the state of veloped by the Laboratory which enables the tracking and reception of
the art in digital guidance components and computer systems. scientific data from great distances.

O

CALIFORNIA INSTITUTE OF TECHNOLOGY

JET PROPULSION LABORATORY
A Research Facility operated far the Natianal Aeranavtics and Space Administration
PASADENA, CALIFORNIA

Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields:

INFRA-RED, OPTICS, MICROWAVE, SERVOMECHANISMS, COMPUTERS, LIQUID AND SOLID PROPULSION,
STRUCTURES, CHEMISTRY, INSTRUMENTATION, MATHEMATICS, AND SOLID STATE PHYSICS

Send professional resume, with full qualifications and experience, for our immediate consideration
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NEW

CARRIER AND LOW LEVEL PREAMPS
OFFER MORE RECORDING USEFULNESS

T7

\\ 1TH the aveilakility of these two new plug-in preamplifiers
anu associated NOPA . Sanborn ¢- and 2-channel "850° oscillo-
graphic recording svstems can now record an even wider variety
of inputs — wherever many channels are needed in minimum
panel space. with ne sacrifice in svstem accuracy or reliability
The 850-1100A is a carrier amphfier-demodulator unit designed
10 work with rcsistance bridge. variable reluctance and differen-
tial transformer transducers. Attenuator. smooth gain. position
and halancing controls are on the 2” x 77 front pancl: input and
utput connections are provided at both front and rear. The
850-1500A s a chopper amphfier with floating input isolated
from a floating cutput. capable of mecasuring low level
DC-100 c¢ps signals such as those from thermocouples and
strain gage bridecs. Design provides low noise operation. greater
frecdom from ground loop interference and high common mode
rejection ratio Required carrier excitation (2400 ¢ps standard
€00, 1200 an’ 4800 ¢ps optional) and chopper drive (440 cps)
voltages are supplicd by the £50-1900 NOPA, a dual-oscillator
unit Which can handle up to cight of each preamplifier

SR

Ask your Senborn Sales-Engineering representative for complete
tacts on all “850" system units — or write the main office i Wialtham:

—per inch
—per dollar
—per channel

SPECIFICATIONS

850-1100A 850-15004
Sensitivity 100 uv in gives | v at autput
Input impedcnce apprax. 2500 ohms approx. 100,000 ohms
Qutput ~2.5v across 3300 ohms | =£2.5 valts acrass 2500 ahms

—3 db at 20% of

carrier freq. 0-100 ¢ps, —~3db

Freq. respanse

Linearity =0.5% eof full scale +0.1% of full scale
120 db far 60 cps, 160 db
Con;mon mode far DC with 5000 chms un-
pertarmance balance in input
} 2 uv p-p aver 100 ¢ps
Naise bandwidth

(data subject ta change withaut natice)

SANBORN COMPANY

Industrial Divisian

175 Wyman St., Waltham 54, Mass,



EXCELLENCE
IN ELECTRONICS
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" OPERATION
3 EXPANSION

September 1, 1959 — Raytheon
Government Equipment Division
today announced a major expan-
sion into five operating subdivi-
sions: Submarine Signal, Airborne
Electronic, Systems Management,
Heavy Electronic, and Santa
Barbara.

Made necessary by expanding
product activity, the decentrali-
zation has created managerial and
technical staff positions in all areas.

Engineers and scientists of es-
tablished technical competence
are invited to investigate the
several opportunities present in
the area encompassing their par-
ticular interest.

Inquiries should be forwarded
to Mr. Donald Sweet, Engineering
and Executive Placement, Govern-
ment Equipment Division, Ray-
theon Company, 624F Worcester
Road, Framingham, Mass.

R}

H. R. OLDFIELD, JR.

Vice President & General Manager

Government Equipment Division

GOVERNMENT EQUIPMENT DIVISION

N

e

SUBMARINE
SIGNAL

A .
AIRBORNE SYSTEMS HEAVY SANTA
ELECTRONIC MANAGEMENT ELECTRONIC BARBARA

’.




SUBMARINE
SIGNAL

Newport, Rhode Island
W. Rogers Hamel,

General Manager
Engineering, Marketing,
and Production of com-
prehensive anti-
submarine warfare sys-
tems. Major products:
underwater detection,
navigation, communica-
tions and fire control
equipment.

AIRBORNE
ELECTRONIC
EQUIPMENT

Maynard, Sudbury,
Waltham, M assachusetts
Glenn R. Lord,

General Manager
Engineering, Marketing,
and Production of ad-
vanced aerospace sys-
tems. Major products:
navigation, search, and
fire control apparatus for
manned aireraft, unman-
ned aircraft, and space
vehicles,

SYSTEMS
MANAGEMENT

West Newlon,
Massachusells

Harold M. Hart,
General Manager

Engineering, Marketing, 8

and Management of
major electronic system
programs. Activities in-
clude systems synthesis,
learning machines, weap-
ons studies, microwave
supported platform.

HEAVY
ELECTRONIC
EQUIPMENT

Wayland, North Dighton,

E  Massachusetls

Fritz A. Gross,

General Manager
Engineering, Markéting,
and Production of long
range surface radars,
ordnance and communi-
cations sytems. Products
encompass 800-ton
ground warning systems,
missile fire control radars,
96-voice channel pulse
code modulation equip-
ment.

SANTA
BARBARA

Santa Barbara, Califor:
Gordon S, Humphrey,
General Manager
Engineering, Marketi
and Production of inf
red and countermeasu:
devices. Projects invo
active and passive EC
equipment for airera
missiles, and satellit
infrared guidance, m:
ping, and fire cont
components.



Vivy you can
lways depend on
[sarco high

urity elements

ASARCO examines every lot of material
chemical, spectrographic, and other
trumental techniques and reports all
tectable impurities. This assures you of a
iform quality of material from a
pendable source of supply.

ASARCO supplies for you with each
rchase an actual analysis of impurity
ments detectable and the probable level
which these impurities are present.

ASARCO has been a pioneer in the
»duction of high purity elements for over
years. ASARCO high purity elements
ve been used for research in this country
1 abroad for fundamental studies in

tal-physics and semi-conductor technology.

e High Purity Metals Staff is always

ailable to discuss your individual problems.

>
:
O

e above information is among the pertinent
a compiled by ASARCO’s Central Research
boratories in a catalogue, now available to users of
h purity elements. For copy, write on your

erhead to American Smelling and Refining Company,

0 Broadway, New York 5, N. Y.

(If you use high purity elements, save this page as a current buying guide)

Na

Au

Te

Sn

Ti

Ag

Pb

Sb

As

impurities, sometimes found, at maximum levels, ppm (*less than ppm indicated)
Fe

ASARCO HIGH PURITY ELEMENTS...  ANALYSIS as of August 1, 1959

Cu
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New Type L
Potentiometer
Actual Size

ADDITIONAL ALLEN-BRADLEY
i HIGH TEMPERATURE POTENTIOMETERS

Type L with

@ Lock Type =zl
y Bushing N,
(@ N
\\' N
2

Type L with
125v Line Switch

Type K with

¥ Plain Bushing
Rated 2 Watts, 100°C;
1 Watt, 125°C

P >
Type L . ‘E“

Encapsulated L

Allen-Bradley

for use in

This 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, Aot 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.

POTENTIOMETERS

TEMPERATURES
UP TO 150°C!

Load Rating Curve of Type L
o7 "High Temperature
Type L Potentiometer

0.8

0.7

0.6

o
|

05 |

WATTS

0.4

0.3

0.2

0.1

0 L
70° 80° 90° 100° 110° )20° 130° 140° 150°

AMBIENT TEMPERATURE °C.
Load Capabilities of Type L below the
Critical Resistance Value. Type L Far Ex-
ceeds the Requirements of MIL-R-948.

ALLEN-BRADLEY

Quality Electronic Components

Allen-Bradley Co., 114 W, Greenfield Ave., Milwaukee 4, Wis.  In Canada: Allen-Bradly Canada Ltd., Galt, Ont:
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OF TRANSISTOR TEST
EQUIPMENT

General Purpose Transistor Test Set,

Kl -2 se”es ® Research and quality o Newest, most Versatile on market Features Highest maxi-
control with maximum reliability e Direct Precision mums in broad ranges (up to 30 amperes and 300 voits

Curve Tracer, Model NIV =1

Measurements e Up to 2 amps 200v. Based on h para- — 450 watts maximum). Lowest impedance. Positive over-

meters using basic straight forward circuitry. Features . -
common bases or emitter, direct measurement of h load protection. Unique tube adapter allows vacuum tube

parameters plus « and B cutoff, Meter indication of DC measurements by external provision of screen and fila-
parameters — lco, oo, Ve, Veor. ment supplies.

# & ¢

Transistor Test Set, Model GIP &

® Standard of the Industry for low power transistors. Meas- . . i
ures h parameters and equivalent T coefficients NPN and o Lightweight o Portable efasy to use.

PNP junction and surface-barrier transistors, common base Measures Betas hi. and le. This completely self-contained
or emitter circuits « and 8 cutoff, and |, and C.. Measure- unit features a transistorized 1 kc oscillator and batter}es,
ment frequency from 100 cps to 1 mc. printed-circuit construction and meter overload protection,

-

Minority Carrier Lifetime Test Set, Model J)
**Basic Tool for the (ndustr . Provides a reproducible measure of

minority carrier lifetime of gofh'germanium and silicon, Evaluates per-
formance characteristics.

Component Selector Model INNA =1

Designed primarily for incoming inspection or gquality
control testing a large number of 2 or 3-terminal com-
: g ts. o Capacity, 50 at one time. ® Manual or foot
Semiconductor Resistivity Test Set ponen - ' P
+ Precise. * Easy to operate . . . Features exclusive FOUR-POINT-PROBE. switch operation. e Safety switching. @ Manual reset.

Reliable applications for both production quality control and R&D. Meas.
urement accuracy +5%.,

Write today for further technical information on B/ A test instruments to:

- -
Baird -Atomic, Inc.  Baird®
33 UNIVERSITY RD.,, CAMBRIDGE 38, MASS,

- 'A‘l?omic

T iy
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ined composion RESISTORS

Today's slickest looking resistors . . . and every bit
as good as they look! Unmatched for load life and
moisture resistance. They're approved resistors—
direct from a MIL-R-Il approved manufacturer. And

now, for the first time, you can get such resistors in

a full line of RC-42 (2-watt); RC-32 (1-watt) and
RC-20 (V2-watt) types IMMEDIATELY

from distributors’ stocks at
rock-bottom prices!

Now! PICK 'EM OFF
DISTRIBUTORS’ SHELVES!

. . . for military prototypes, small runs, production emergencies
or ‘‘hurry-up" projects

/
)

in any standard value or tolerance

at lowest prices in lots up to 1,000 resistors of a value

Complete stocks —and we mean
complete—in the hands of the 28
selected Stackpole distributors
listed below help you handle every
job with highest quality resistuts,

BALTIMORE, MD.
Kann-Ellert Electronics, Inc.
BATTLE CREEK, MICH,
Electronic Supply Corp.
BIRMINGHAM, ALA,
MG Electricol Supply Co.
BOSTON, MASS.
Soger Electricol Supply
BROOKLYN, N. Y.
Ele:*ron'c Equipment Corp.

CLEVELAND, OHIO

Pioneer Electronic Supp Co.

G DALLAS, TEXAS
Wholesale Electronics Supply Co.

DAYTON, OHIO

Srepco, Inc.

ELECTRONICS - SEPTEMBER 11, 1959

DENVER, COLO.
Denver Electronics Supply Co.
GLENDALE, CALIF.
R. V. Weotherford Company
INDIANAPOLIS, INDIANA
Rodio Distg. Co.
KANSAS CITY, MO.
Burstein-Applebee Co.
MELBOURNE, FLORIDA

Electronic Supply
MIAMI, FLORIDA
Electronic Supply

NEW YORK, N. Y,
Horvey Rodio Co.
PHILADELPHIA, PA.
Almo Rodio Co.

fully proved and accepted for criti-
cal applications. Equally important,
you actually get them at less than
factory prices in lots up to 1,000
uf a value!

SAN DIEGO, CALIF,

Radio Parts Co.
SCRANTON, PA,

Fred P. Pursel!
SEATTLE, WASH.

C & G Rodio Supply Co.
ST. LOUIS, MO.

Interstate Supply Co.
SYRACUSE, N. Y,

Morris Electronics of Syrocuse
TACOMA, WASH.

C & G Rodio Supply Co
WASHINGTON, D. C.

Electronic Wholesolers, inc
WATERBURY, CONN.

Bond Rodio Supply Co. Inc.

CIRCLE NO. 85 READER SERVICE CARD

WEST PALM BEACH, FLA.
Goddard Distributors, Inc.

WICHITA, KANSAS

Interstate Electronic Sup. Corp.

WILBRAHAM, MASS.
Industrial Components Corp.

WINSTON-SALEM, N. C.
Dolton-Hege Rodio Supply

... and G (/STACKPOLE, 100!

Sitractive by G-C
Electronics for service replacer
ment uses, Coldite 70
tors ore olso ovoiloble through
over 800 G.C distributors.

Vaged

Resise
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Handy & Harman Silver Powder and Flake for Electronic Applications

The increased acceptance of silver powder and flake in electronic circuitry
and components has created a demand for a source that can supply these
materials at a consistently high level of quality.

Handy & Harman manufactures silver powder and flake in all types
and forms, for use in formulations on printed circuitry and wiring, re-
sistors, condensers, thermistors, printed terminal strips on glass, ceramics
or plastic laminates, etc.

If you are working on conductive or resistive coatings where you
require excellent electrical conductivity, Handy & Harman will welcome
the opportunity to assist you in the (éhoicTe — or disBcussion of any silver

; product that may interest you. Write for Technical Bulletin A-4 on Silver
i AT dylforius of et ver Conductive Coatings and Bulletin A-5 on Silver Powder and Flake.
Our technical service and field application experience are at your dis-

posal...we welcome inquiries on products and product problems involving
Fine silver (wire, strip and foil) - any form of silver.

Silver anodes and grain for plating °

Silver contact alloys ¢ Silver powders

Silver flake, paints and paste « Silver Your NO. Source of Supply and Authority on Silver Alloys o<t w»s ris

brazing alloys ¢ Silver electronic SRIDGEPORT. CONN.
. . PROVIDEINCE, R. I,
solders + Silver sintered metals - TS AT

and silver alloys manufac-
tured by Handy & Harman are:

CHICAGO, ILL.
. - L LAND, ONIO
Solder - flushed silver alloys ¢ Silver W H A N D I & H A R M A N DeTRoN; MicH, .
- - - - . 2 LOS ANGELES, CALIZ,
chloride and oxide * Coin silver (wire X General OMices: 82 Fulton St., New York 38, N.Y.  owxuano. caur.
. . o v TORONTO.
and strip) ¢ Silver bi-metals DISTRIBUYORS IM PRIMCIPAL CITIES WONTAEAL, CANADA

86 CIRCLE NO. 86 PEADER SERVICE CARD CIRCLE NO. 27 NEADER SERVICE CARD—>



Engineers in simulated Polaris test installation at Sperry’s Marine Division check out inertial guidance system made by North American Avias
tion's Autonetics Division

Y By WILLIAM E. BUSHOR, Asseciate Editor, ELECTRONICS

VOLTAGE, CURRENT AND POWER MEASUREMENT
IMPEDANCE MEASUREMENT FREQUENCY
MEASUREMENT  WAVEFORM MEASUREMENT  TUBE
AND SEMICONDUCTOR TESTING  AUTOMATIC TESTING



exact information is the greatest aid to sound decision.....

TECHNICAL PROGRESS IN THE ELECTRONICS
INDUSTRY depends to a large extent on the
ability of the engineer to measure basic electrical
parameters. Instruments capable of translating
these invisible phenomena into quantities the
physical senses can perceive are his tools.

ACCURACY—Demands of military and space
programs have pushed the state of the electronics
art to the point where even the Bureau of Standards
routine accuracies of primary standards are inade-
quate in some measurement areas and nonexistent
in others. Since design and production instruments
are calibrated from secondary standards, they are
necessarily an order of magnitude or more less
accurate than the primary standard.

RANGE—Increasing need for measuring across
wider ranges of parameters is bringing about
a change in instrument design philosophy. Instead
of using many instruments each of which covers a
portion of the desired range, future instruments
will cover a major portion of the useful range.

TRANSISTORIZATION—Transistors take up little
space and generate little heat. This heat-reducing
property is also possessed by cold-cathode vacuum
tubes which are becoming more widely used in
instruments. In terms of future design trends, it is
anticipated that an increasing number of transistor-
ized circuits will be utilized where economics
permit and where instrument performance is com-
parable to that of electron-tube counterparts.

Packaging and human engineering are important aspects of
Hewlett-Packard’s design effort
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DATA DISPLAY—Increasing use of test instruments
by relatively unskilled operators means that test
data must be presented simply and clearly. Use
of digital presentation not only reduces reading
time but also minimizes the chance of error.

AUTOMATIC OPERATION—The constant drive to
reduce operating time and chance of human error
indicates that many future instruments will be
automatic or semiautomatic. Some manufacturers
report that customers often require automatic
testers since nontechnical operators are to use the
equipment,

PACKAGING—Most manufacturers consider pack-
aging an essential point in good instrument market-
ing, thus much design effort is channeled in this
direction. Human-engineered controls and intelli-
gently arranged scales are appearing on modern
instruments instead of indiscriminately distributed
switches and knobs, and hard-to-read scales.

MODULAR CONCEPT—Use of plug-in units and
other interchangeable parts to increase an instru-
ment's versatility is developing rapidly. This design
trend is particularly important since many operators
are neither engineers nor highly skilled electronic
technicians. Modular construction permits servicing
of instruments by replacing individual modules.

MINIATURIZATION—There is a continuing trend
toward obtaining more instrument function per unit
volume. Since instruments are required to perform
an increasing number of functions, control-panel
space is becoming precious. Operators of test
equipment want the control knobs and buttons close
together and handy to use, thereby reducing un-
necessary and time-consuming motion. Miniaturiza-
tion is particularly important where instruments are
to be incorporated in panels of larger equipment.

SELF-CONTAINED CONCEPT—Many manufactur-
ers are concentrating on the development and
production of instruments requiring no external
power or auxiliary equipment. Instruments capable
of both bench and portable operation are becoming
more common. Instrument makers report users are
asking for bench instrument capabilities in portable
equipment.

Test instruments are defined in the following
pages to be those used to scale, record or measure
one or more electrical parameters of a signal.
Sources and modifiers used with these instruments
are outside the scope of this report.
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Digital techniques promise great accu-
racies for routine voltage measurements,

also better readability. Present accuracy

requirements for r-f power measure-
ment often exceed capabilities of avail-
able instruments. Direct-reading noise-

figure meters are in demand

Voltage, Curr
Power NMeas

ATTHOUGH  INSTRUMENTS (ur measuring  electrical
voltage, current and power have been with us for
many vears, there is a virtual revolution going on
in meter design and packaging. Overall trend toward
miniaturization, portability and high aceuracy com
patible with simplicity of operation is evident., Rug-
gedness, compactness and adaptability to bench and
panel use are important design considerations,

VOLTAGE MEASUREMENT —Manutacturers feel
there could be a real breakthrough in meter accuracy
limitations if more convenient production standards
were available. One company reports that production
of meters with i-percent accuracy over temperature
range of —55 to 71 C requires production stand-
ards of 0.02-percent accuracy or better. Some stand-
ards laboratories claim they can do better than 0.02
percent but will not certify any better. Thus 0.02-
percent accuracy is the limit that can be achieved
in practice using presently available standards, See
Tables 1 and II.

In general, trends in voltmeter design are toward
greater sensitivity, higher stabilitv, faster vesponse
time and simplified field maintenance.

Development of broadband attenvators at Weinschel Engineer-

ing, using combination dual and single-channel audio-substi-
tution-type insertion-loss set, is shown above plot
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FIG. 1—Selling price goes up as number of ranges available on
typical aonelectronic voltmeters with 0.5-percent accuracy is
increased
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Engineer maokes adjustments necessary to optimize noise figure
within a system using Hewlett-Packard’s noise-figure meter

ANALOG VOLTMETERS—For some applications,
it is felt that reading accuracy of analog voltmeters
can be enhanced by using a suspension movement
carryving a mirror which reflects a beam of light on
the scale, Since this technique eliminates the con-
ventional pointer, it is particularly useful in measur-
ing minute voltages.

Other significant advances are the development of
taut-band suspension and expanded-scale techniques.

There is a need for instruments with wide voltage
ranges, for example 100 microvolts to 10,000 volts;
however, the upper and lower extremes are not uni-
versally useful, Selling price as a function of number
of ranges for nonelectronic voltmeters is shown in
Fig. 1.

There has been a continuous demand for higher
and higher input impedances in vacuum-tube volt-
meters. Often these instruments are selected largely
because of their input impedance characteristic. Sell-

Mzasurement Accuracies

A survey completed early this year determined the
measurement accuracies desired by manufacturers in
various categories and compared them with the best
‘outine accuracies of the National Bureau of Standards.
NBS’ best routine accuracy is used because the best
obtainable accuracy is often difficult to determine and
usually depends on amount of time, effort and money
available. (Detailed tabulations of the survey results
bearing on electrical measurement are given in appro-
priate sections of this report.)

The survey was underiaken by the Quality Control
Ccemmittee of the Aerospace Industries Association at the
suggestion of the Air Materiel Command, and was
sponsored by Sperry Gyroscope Company. A general
summary of results was given earlier (FLECTRONICS, p 16,
Aug. 21, 1959
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MINIMUM RANGE - | MILL! VOLT FULL SCALE
MAXIMUM RANGE 1,000 VOLTS FULL SCALE

LT

FIG. 2—Selling price as a function of input impedance for vivm’s
with one to three-percent occuracy

'

Are
Existing Desired Nat’l Bureau
Accuracies Acceuraey of Stds
Suflicient?
Category (No, of
Firms that — — .
Replied) No. ! Koutine
— "o of Range | Accuracy
Yes No | Firms e
CURRENT
|
1 pamp to 1 amp 41 2 0.001 1 1 pamp |
0.01 1 to 1 amp 0.03
[ amp to 100 amp 38 ) 0.001 2 I amp to
0.01 3 100 amp  0.05
VOLTAGE
Saturated Stundard 13 1 10-¢ 1 0. 0002
Cells 10-% I
0.0004 1
+1 pv F 1
Unsaturated 25 0 0.0000¢ 1 00§
Standard Cells 0005 . 1
0 002 2
0.001 | 1
0.1 .
Potentiomneters 20 o 0.005 | 1 0.0
0 002 | |
0001 i 1
0oL 1
0.1 ! 1 |
Digital Voltmeters 26 10 10 ] . 0 05
0 005 I
005 0
0.01 I
Ratio—Standard 32 11 106 2 15t 0o
Vultage Dividers 10-¢ 2 |1,500v
0.05 3
0.02 3
0.001 1
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Table 11- Desired Accuracies in A-C Measurements

National Burean
of 8§

ing
Accu-~

wndards

Desired

| Are
I'xist=
|

racies Aecuracy
Suffi-
Category  cient?
| (No. of
. Firms ! Range
I that — ———| Routine
Replied) No. ! | | Accuracy
1—_—— % of Freq i Magni=- | To
Yes | No I-'irms! | tude
ANIRY i
CURRENT
15 ma o | 22 4 ‘ 1 1 I 60 cps 15 ma | 0.05
20 amp 0.25 1 to |
0.01 & l 30 kc 20 amp
U M NESE J !
Ratio of "9 3 0.04 | 1 60cps | 0.25to | 0.1%
Current 0.05 2 ’ to ratio 3’
Transformers [ 1,000 amp phase
| angle
VOLTAGE
1to 300 v 39 16| 0.1 ‘ 2 ‘ ....... 0.01 to l 0.05
20 cps 10 10 ke 0.01 1 v 1.000 v
0.02 ' 3 i
0.05 1 |
0.001 3 |
Other Voltage 28 7 001 | 1 |30ke | 600v L0.05
and Frequeney 0.05 3 l
Ranges 0.1 3
Standard o 210 000) 1 60cpsto ........ 0.01
Ratio t 005 1 ' 10ke |
Transformels | |
Pulse 16 5,01 2 0. High 1
0.5 ! 24 voltage
1 1
Pulse vl A High t
Dividing Ratio voltage
C-W on 12 3 I 5 ‘ 1 No measurement
Balanced lLine 1 2
C-W on Un- Fg ‘ 105 I & 30kcio 0210 !
bhalanced Line | Lo 4 | 100 me 300 v 1
[ 0.5 3 100 to 0.2 to
| o | 1100 me oo v 3
H-F Pulse 8 %435 & No measurement
1 2 i
05 1
(I8 2 I il 1 [ 30keto | mvio 3
I'otentiometers 300 me 01w
Signal 18 75 | 500 to 100 pv lo 5
Gieneratos 1 Y 1.000me O |~
(sine wuve! 0.5 =
0! 1
104 1
Impulse 7 1 1'% 1 No measurement

Generators

LJ
FIG. 4—Selling price as function nf frequency range for typical
field-strength meters. Instruments are portable unless otherwise
indicated
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NUMBER OF DIGITS

FiG. 3—Selling price of both vacuum tube and transistor d-c digital
voltmeters visec as number of digits displayed increases

ing price of vtvm's us a function of input impedance
is shown in Fig. 2.

DIGITAL VOLTMETERS—Since digital voltieters
usually operate on the potentiometer principle of
measurement, they promise accuracies comparable
with the movements available in analog meters—but
at a somewhat higher cost. Compatibility with data
processing and computer equipment together with
readout speed make digital voltmeters extremely use-
ful. Selling price as a function of number of digils
is shown in Fig. 3.

Miniaturization of digital voltmeters is a recent
design trend. Asx a result, measuring equipment will
take up less space—a particularly valuable feature
for instruments used in aircraft.

Meters which are capable of converting measure-
ment into a verbal readout promise even greater
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w
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x
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SELLING PRICE

c 102 103 05 105 07 108
FREQUENCY IN CYCLES PER SECOND



Table lll—Desired Accuracies in Power Measurements
Aceu=
racies | Desired National Burcau
Suffi- Accuraey of Standards
cient? |
Category (No. of -
‘ Firms Range
Re=- — - Routine
plying) No. | Accuracy
— % of Freq Magni- %
Yes No ll"irmsv tude
|
Pawer 30 6 0.0l 1 d-c to 0.1to | 0.051t0
01 1 1 ke 100amp| 0.1
005 8 30 to
025 2 1,000 v |
R-F POWER
Bailanced Lines 6 [ | 1 No measurement
Unbalanced 12 8 5 ! I to 1to ]
Lines 3 i 100 me 10 mew
8 1
| Y 100 to Ito
0.5 I 300 mc 100 mw
(U] 1
0.0l 1
Interference 16 215 1
Radiated 3 db 1
No measurement
Interference 16 215 1
Conducted 3db |
MICROWAVE
Unmodutated 1t Y [ 2 4 No measurement
Power with 1.5 3
Calorimeters 1 &
Unmodulated 2113 10 3 8210 I to 1
Power with 5 3 12 tkme 10 mw
Bolometer 3 3
Bridges 1 1
0.5 Y
0.1 |
2 db |
Unmodulated [N I S V] ) 82w 1 to I
Power with 5 Y 12 4kme 10 mw
Directional 3 1
Couplers and ) 3
Bolometer 1 1
Bridges 0.1 2
Pulsed Power, 7 1|2 )
Peuk 5 &
{Calorimeters)
N() measarement
Pulsed Power, 9 10 l
Peak (Couplers 5 |
and Bridges) B !
i ]
Attenuation on | 10 6 005 1 30 1o 01l | 005dbh
Unhalianeed 0.8 | 300 me 70 db 0.1%
Lines 1 i of atten-
0.1 | uation in
0.01 2 db
Attenuaion 7 4 1.5 2
Below 0.1 db 10 1 No measurement
1 1
Attenuation 16 9 1.5 1 300 me | ... 0.1 db
0.1 db 10 45 db i 1 wave-
02 1 guide
01 2
0.05 db 1 12 1 me 0.2db
2 1 coax
0.8 1 or 1%
0.01 1
Attenuation 7 5|5 1 No measurement
Above 75 db 2 1
1.5 1
1 1
0.05 1
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convenience and safety in some applications.
CURRENT MEASUREMENT—Since the principle
upon which ammeters and voltmeters operate is the
same, the comments on voltage measuring instru-
ments apply equally well to ammeters. An additional
trend, however, is the development of ammeters
which externally measure the alternating or direct
current flowing through a wire by sensing the

strength of the magnetic field produced.

POWER MEASUREMENT — Trend in wattmeter
design is not only toward higher accuracies, but also
the use of linear a-c scales. Many present square-law
scales emphasize readability during overload condi-
tions at the expense of readability under normal con-
ditions. Linear scales give equal emphasis.

One of the problems in power measurement is the
fact that the measuring instrument itself consumes
power. This problem has been resolved somewhat by
recently announced commercially available watt-
meters which consume only milliwatts of power.

In the field of r-f power measurement, the state of
the art is being pushed with regard to accuracy. See
Table II1.

NOISE-FIGURE METERS — Conventional tech-
nigues of measuring noise figure which involve many
pieces of apparatus are being supplemented by meters
capable of dynamic, continuous display of noise fig-
ure. Not only do these devices eliminate time-con-
suming setup and adjustment, but they overcome the
necessity of determining the effective power gain-
bandwidth product and the difficulty of measuring
the available signal power at the low levels involved.
Design effort is being expended to assure reliable
performance by improving ease of alignment to
automatize the instrument and to eliminate periodic
recalibration. Automatic operation has already been
obtained for 0- to 36-db noise figure over a 12-mc
to 40-kme range.

POWER RATIOMETERS—Determination of anten-
na patterns, amplifier gains and r-f attenuation re-
quires measurement of relative r-f power levels over
a wide dynamic range. The problem in this area is
to design instruments capable of accurately measur-
ing minute power levels. At present a dynamic range
of —15 dbm to —87 dbm can be measured with a
precision of 0.01 db and an accuracy of 0.02 db/10 db
over frequency range of 100 to 4,000 mc.

FIELD-STRENGTH METERS — Radio-frequency
energy received at an antenna associated with a
field-strength meter is converted to a voltage which
is a function of field strength. Since a wide range
of field strength is normally encountered, the readout
is scaled logarithmically ; however, the trend is toward
use of linear scales for easier reading. Continuous
effort is being made to make portable instruments
more compact and lighter. Selling price of field-
strength meters as a function of frequency range
is shown in Fig. 4.
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Accuse not nature, she hath done
her part; do thou but thine . . .

Emphasis is on less complicated measure-
ment of resistance, inductance and ca-
pacitance. Direct-reading instruments
for measuring standing-wave ratio are

coming into wide use

iImpedance M

IMPEDANCE MFEASUREMENT is probably the most im-
portant measurement made in design and production
of electronic equipment. Trend in impedance measur-
ing instruments is toward shorter setup time, greater
simplicity, foolproof readout, in-line digital presenta-
tion, automatic decimal-point indication and auto-
matic display of units of measurement next to the
answer. Trends in design of impedance measuring
equipment have been largely influenced by the devel-
opment of closer tolerance components. See Table 1V.
This condition can be expected to continue.

RESISTANCE MEASUREMENTS—When consider-
ing measurement of resistance, it is necessary to
separate the d-c from the a-c methods. For d-c mea-
surement, the Wheutstone bridge is generally used.
In the case of low resistances, a Kelvin double bridge
is required. Measurement of high resistances is ordi-
narily done with a vacuum-tube detector used in
conjunction with the bridge. Direct deflection methods
are also used; examples being the megohmmeter and
ohmmeter. For still higher resistances, up to 10"
ohms, an electrometer is required. Selling price of

Performing functional acceptance test on an antenna from a Polaris
test missile ar Lockheed Missiles and Space Division, using slotted-
line set to measure vswr, is shown above plot

FIG. 5—Selling price as a function of range for typical ohm.
meters. Combinatlon volt ochmmeters are not included
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Table IV—Desired Accuracies in Impedance Measure-
ments

| Are
Fxist=
ing National Bureau
Accu=- Desired of Standards
racies Accuracy
Sufhi-
Category cient?
(No. of _—
Firms Range
that - —_— Routine
Replied) No. Accuracy
— % of Freq Amplitude %
Yes | No Firms
D-C Resist- 32 10 0 0002 U |l ooooone 1 ohm 0.0005
ance of 0.0001 a 0.001 to 0.002
Standard 0.002 > 100,000 ohm, 0.01
Resistors 0001 3 0.0001 ohm
0.0l 2
Inductance 39 6 005 1 60 cps | 100 uh to 0.03 to
0.01 & 100cps  10h 0.1
0.2 & 400 eps
0.1 1 1 ke
Inductance 5 15 0 || cos0ooo || cococcacos 0.25
of Search
Cloils
Capacitanee | 29 | 11 0.1 1 | 60cps | 100 uulto | 0.03 10
of Fixed 005 2 | 100cps | 14f 0.1
Standards 002 3 1400 cps
0.01 3 1 ke
0002 2]
Capacitance | 21 6 1.0 1 60cps | 100 puf to 0.03 to
of Variable 0.1 1 100cps | 1 uf 0.1
Standards 0.05 2 100 cps
001 1 1 ke
0.001 1
() of Stand- 2 4 1.0 & No measurcment
ard Coils 0.05 2
Loaded Q 2 E 1 No measurement
of Fixed Res- 3 2
onant Cavity 1 1
Loaded Q 1 4 &
of Tunable 3 2
Frequency
Meter
R-F 9 6 2 2 30 ke to | 1 ohm to 1
hnpedance 1 3 300 me 1x10¢ (ohms)| (includ-
0.5 1 — 1 ing Q)
| 2xf(mc)
Vswr with 15 7|2 2 No measurement
Slotted Lines 0.02 3
0.005 1
0.001 | 1
Vswr with 12 1|5 1
Reflectome-
ters
Vswr of 9 3 0.001 1 8.2 to ' 1.01 o0 +0.1
Standard -0 005 1 12.4kmce| 1.5 vswr
Mismatches 0.02 1

ohmmeters as a function of range covered is shown
in Fig. 5.

Measurements of a-c resistance at low frequencies
can be made with an a-c form of the Wheatstone
bridge. Bridge measurements are also used at fre-
quencies as high as 150 mec; over this frequency
ingtruments with distributed capacitance, usually

9%

coaxial lines, are used. Among distributed capaci-
tance instruments are the slotted line and the admit-
tance meter, both of which can be used up to a few
hundred megacycles; beyond this frequency, slotted
sections of waveguide are required. In addition to
the direct measurement of resistance, the low resis-
tance of reactive elements is measured in terms of
dissipation factor, in the case of capacitances, or
of Q, in the case of inductors.

Digital ohmmeters are coming into wide use be-
cause they are capable of being used as general-
purpose instruments alone or in conjunction with
input scanners and digital data recorders. These in-
struments are valuable because of their completely
automatic operation and range switching, high speed,
high accuracy, presentation of data in easily read
numerical form, ruggedness, ease of use by untrained
personnel and wide measuring ranges.

INDUCTANCE AND CAPACITANCE MEASURE-
MENTS—Inductance and capacitance are measured
at power-line, audio and radio frequencies with im-
pedance bridges. Other instruments, such as the Q
meter, are also used in the radio-frequency range.
Simple capacitance meters which are, in effect, a-c
ohmmeters are used in some applications. Coaxial-
line instruments such as slotted lines, admittance
meters, transfer function and impedance/admittance
bridges are used at frequencies between a few hun-
dred and a few thousand megacycles; at still higher
frequencies, the slotted sections of waveguide take
over.

Capacitance measuring equipment is now available
in one integrated assembly. Self-balancing feature
is presently being incorporated in many types of
impedance-measuring equipment to speed up test
procedures. In addition to extended range, instru-
ments of the future will include rack-mounting ac-
commodations, variable oscillator-detectors, and re-
duced residual error and null drift resulting from
temperature changes.

Self-powered portable instruments are in demand
and will be produced in greater quantity and variety
in the next few years.

Inductance bridges are now on the market having
built-in oscillator-detectors for measurement of 0.002
microhenry to 1.1 henrys of inductance. These in-
struments are capable of measuring inductances that
vary appreciably with frequency, such as those wound
on powdered iron or iron-alloy cores. Trend is to-
ward design of bridges with improved ability to pass
d-c current for incremental inductance measurements,
extended frequency range and reduced residual
€rrors.

VSWR MEASUREMENT —Ratiometers for measur-
ing voltage standing wave ratio are becoming widely
accepted. When used in conjunction with oscillo-
graphic recording equipment, instantaneous plots of
vswr as a function of frequency can be produced.
These devices can be used as continually tunable,
direct-reading laboratory instruments or as produc-
tion line go, no-go testers.
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Accuracy requirements are approach-
ing standards capability, Frequency
counters are supplementing frequency

meters in many applications

Frequency NMea

“Just the minute vou get satisfied with what you've
got, the concrete has begun to set in your head™ . ..
Kettering

FREQUENCY is the electrical parameter that can be
measured most accurately. Some commercially avail-
able instruments attain accuracies of 1 part in 10
thereby approaching the limit of the art with their
routine pertormance. This condition has been
achieved because electronic circuits are capable of
adding, subtracting, multiplying and dividing with
great precision frequencies generated by a high-
quality standard. See Table V.

Manufacturers of frequency-measuring equipment
report they are constantly asked to extend the fre
quency range of their instruments to higher and
lower ranges and also improve their power-handling
capacity. An example of changing requirements
which drastically affects the instrument industry is
single-sideband communications equipment which re-
quires oscillator stabilities of 5 parts in 10" per week
where previously 2 parts in 10° per week was ac-
ceptable.

A definite range of parameters has been estab-
lished for frequency-measuring instruments since,
under the new FCC regulations, many tolerances
must be held to 0.0005 percent. Some instrument
manufacturers are planning to announce next year
relatively inexpensive instruments which will meet
these FCC requirements.

In view of anticipated tightening of tolerances and

FIG. 6—Selling price as a function of range for frequency
meters requiring no external power

FIG. 7—Selling price of digital frequency counters as function
of number of digits displayed
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Table V—Desired Accuracies in Frequency Measure-
r

Are
Exist-
ing National Burean
Accu- Desired of Standards
racies Accuracy
Suffi-
Category cient?
(No. of —
Firms Range
that | — Routine
Replied) No, | Accuracy
- of Freq | Ampli- %
Yes | No Firms tude
R-¥ 26 5  0.001 ! 100 ke 1o Iato-?
of Crystal 10 10 D to o v
Oscillators 10 ! 1O me
521072 I
R-F of 16 5 001 1 100 ke | 1 1o oy
Multiplied 001 i to 10
Signal from 1o-7 2 10 me
Crystal 10-9 !
Oscillator %
Resonant 16 t oo 1 | to || oo .| Determined
Cavity 2 me I | 75 kine by stability
(fixed) 23108 | and resettu-
19-9 [ | bility of in-
| strument
Maser meter 0 210 t No measurement

{(tunable) 10-# !

Frequency counter made by Beckman’s Berkeley division

increasing of band spread and spectrum coverage, in-
struments presently on the drawing board will be
designed to satisfy future requirements on a long
term basis. These instruments will also have ex-
tended range facility.

ITREQUENCY METERS — For commercial power-
]me‘ frequencies, direct-indicating instruments are
available and frequency meters of the vibrating-reed
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type are common. At frequencies up to a few mega-
cycles, direct-indicating frequency meters, usually
of the pulse control type, can be used. Selling price
of frequency meters as a function of range covered
is shown in Fig. 6.

At audio frequencies, most measurements are based
on frequency standards of the quartz crystal or
atomic types. These basic frequency standards, with
their auxiliary frequency multiplying and dividing
equipment, can also produce a harmonic series of
standard frequencies throughout the radio-frequency
spectrum. Other auxiliary equipment is available
that enables the operator to interpolate between any
two of these harmonics to identify exactly any
unknown frequency.

Absorption-type wavemeters are mostly used now
for approximate measurements. Instruments in wide
use now include heterodyne frequency meters and
grid-dip meters.

One design trend is the use of cast aluminum in
fabrication of frequency-meter chassis. This method
of construction permits casting of a cellular-type
chassis which, besides providing excellent r-f shield-
ing, eliminates the more intricate mechanical fabrica-
tion found in conventional chassis. By cantilever-
mounting a number of these chassis to an extra thick
front panel, assembly and test procedures can be
simplified.

Design of frequency standards is tending toward
reduction of physical size and weight while meeting
tougher military requirements. In the last few years,
the size of frequency standards has been reduced to
one fifth of their former size with a commensurate
reduction in weight.

FREQUENCY COUNTERS — A widely used fre-
quency-measuring device for routine measurement
is the digital counter. This device counts the num-
ber of cycles of the unknown frequency in a pre-
determined time interval. A crystal oscillator is used
as an internal frequency reference for these instru-
ments. Such instruments are supplementing conven-
tional high-accuracy frequency measuring equipment
at a rapid rate. Selling price of frequency counters
as a function of the number of digits displayed is
shown in Fig. 7.

Because counter-type frequency-measuring instru-
ments generally give readings automatically in direct
numerical form, they can be used effectively by
nontechnical personnel.

MODULATION METERS — Modulation measure-
ment is becoming increasingly more important. It is
of primary significance in power generating units
driven by gasoline engines or Sunstrand drives.
Servo systems give a good deal of trouble when the
voltage or frequency modulation introduced by the
prime power source exceeds certain low limits. In-
strumentation for these measurements is still rapidly
developing, but the trend seems to be toward instru-
ments which can measure accurately smaller and
smaller percentages of modulation over a wider and
wider frequency band.
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To hold, as t'were,
the mirror up to nature

Semiconductor testing requirements are
promoting development of ultrahigh-
speed oscilloscopes. Distortion measur-
ing instruments are now essential for

quality control of electronic equipment

Waveform M

DASIC INSTRUMENTS for analyzing waveforms or
moasuring phase are the oscitloscope and oscillo-
graph.  Components of a complex waveform are
often identified and measured using a wave analyzer
or tuned voltmeter. When overall evaluation of the
total harmonic content is wanted, a distortion meter
can be used. Since wave analyzers and distortion
meters operate primarily in the audio-frequency
range, it is necessary to use spectrum or phase an-
alyzers at higher frequencies.

OSCILLOSCOPES —Two onscilloscope paranmeters—
sensitivity and bandwidth-—are receiving a consid-
erable amount of attention and will continue to do
s0. By increasing sensitivity and expanding band- : 1. "
widths to accummodate higher frequencies, hereto- MAXIMUM SENSITIVITY IN MILLIVOLTS PER CENTIMETER
fore unobservable waveshapes can be investigated. -] ) 0 224 2%

Need for instruments capable of measuring outputs
of ultrahigh-speed switching devices on the produc-
tion line has recently been fulfilled by sampling and
traveling wave tube oscilloscopes. Because of con-
venience of operation and sensitivity. the sampling
types wili have much wider general purpose use.
Since traveling-wave-tube oscilloscopes can display
0.2 millimicrosecond pulse with rise times they are
all fitted for specialized applications, such as display
of single transient pulses. Selling price of oscilloscopes
as a function of rise time and sensitivity is shown
in Fig, 8.

Switching devices currently under development
will have 0.1 millimicrosecond rise times and pulse
widths of one millimicrosecond or less. For this

e

——SENSITIVITY

SE_LING PRICE PER INSTRUMENT

5

Operatoi ul John Oster Manufocturing Co. meosures phase
angle and tronsfer voltage characteristic of tochometer using
North Atlontic phose angle voltmeter

FIG. 8—Selling price of oscilloscopes as a function of rise time
and maximum vertical sensitivity. Dual ond multichonnel types
are not included
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Table Vi—Desired Accuracies in Waveferm Measure-
ments

‘ National Bureau

Dresirecd | of Standards

Accuracy

ufh-
Category cient?
' (No. of e
| Firms Range
| that ' —~ - ——— —————— —— Rontine
:“(-plied)l No., | | Accuracy
i — G5 of Freg Ampli=- 7o
Yea | No l“irnmI tude
l'!mse Angle 31 | 3| 0.5 deg ! 1 i 400 cps | 360 deg | 0.1 deg
with Phase [ 0.1 deg 1 Could be improved if justifiable
Meters ! [ 0.01 deg 1 I
Phase Angle | 9 1 ' 0.0l degl 1
of Phase Signal |
Generators |
- |
R-F Phase 7 1 | 1 [
Angle 0.5 l |
01 B4
Phase with 5 32 1 No measurement
Slotted Lines | 1 1
01 1
Phase of l’huse: 3 112 }
Shifters 0.5 I
01 2
ulse widith 19 3 | 1 musec 1
0.01 2
| usec
Delay on e 2 I musec 1
Deliy lines 0.01 1
| | | usec

LING PRICE PER INSTRUMENT
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FIG. 9—Selling price of phase meters as a function of frequency
range
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reason, there is a trend toward development of even
faster oscilloscopes for the millimicrosecond field.
Trend is toward using swept r-f and marker gen-
erators to provide instantaneous graphs of r-f voltage
as a function of frequency. Several test equip-
ment manufacturers are producing instruments
that include high-quality generators of this type.
Various ranges of frequencies are covered, particu-
larly below 1,000 me. Soon-to-be-announced gener-
ators will feature watts of power rather than milli-
watts, sweep widths as wide as 500 me, ranges ex-
tending to 2,300 me, plug-in marker units, and varia-
ble sweep rates providing continuous control from
1 eycle per 2 or 3 minutes to 60 cveles per second.

OSCILLOGRAPHS —— These instruments cover a
broad spectrum of frequency response, from a few
cveles in the case of the chopper type recording am-
meter to over 100 ke in the case of multiple crt types.
Usefulness of these devices will be enhanced when
more writing channels are made available to handle
the multitudinous outputs currently being tested.
Current design trends are towards improvement of
pen function in ink writing oscillographs, reduction
in cost of paper and easier maintainability of jets
in liquid ink stylii.

PHASE METERS—Measurement of phase shift has
become important in recent years because of the
development of computing transformers, computing
amplifiers and resolver systems. Although many
devices for measuring phase and phase shift are
available, in many critical applications the capability
of the instruments is approaching the limit of the
art. See Table VI. Presently available vector sum
or difference and calibrated delay phase meters are
operable to 200 or 300 me, but industry ix already
demanding the range be extended to one kme. High
accuracy below one cycle and up to one ke can pres-
¢ntly be obtained with phase counters, thus no im-
mediate measurement problem exists in lower fre-
quency ranges, Selling price of phase meters as a
function of frequency range is shown in Fig. 9.

DISTORTION METERS-—Demand for simple har-
monic distortion measuring devices is increasing in
design, test and production work. Design emphasis
is toward avoiding introduction of distortion by the
instrument itself and assuring inclusion of high-
order harmonics in the voltmeter readings.

WAVE ANALYZERS-—Important characteristics of
the wave analyzer, or tuned voltmeter, are its fre-
quency range, sensitivity, amplitude range and
bandwidth or selectivity. Since this device consists
essentially of a bandpass filter whose center fre-
quency can be varied continuously over the frequency
range and a voltmeter which measures every compo-
nent of a complex wave, limitations of voltmeters
affect the ultimate usefulness of the wave analyzer.
Design emphasis is on making tuning easier and on
stabilizing the tuning adjustment.
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Noise-figure measurement is taking on
increasing significance in testing vacuum
tubes. Trend is also towards evaluating
semiconductors on dynamic rather than

static parameters

Tube and Se
Testing

(GO, NO-GO MEASUREMENTS using the ordinary vacuum-
tube tester are satisfactory for many routine pur-
poses, as are those of its transistor-testing counter-
part. For more precise measurements, a vacuum-tube
bridge-tvpe tester is used by many vacuum-tube man-
ufacturers. This bridge technique of measuring tube
characteristics can also be used to measure truansistor
parameters, but most of the important parameters
are more accurately measured on a transfer-function
and impedance/admittance type bridge.

TUBE TESTERS—Trend is toward use of noise
figure test sets for the standardization of noise meas-
urements among the various receiving tube manufac-
turers. 'These test sets probably will be adopted
ultimately as standard for measurement of noise pro-
duced by receiving and special pulpuse tubes at
200 mc.

A tester designed to check S-band and X-baud
traveling-wave tubes automatically on a production
line basis has recently been announced. The instru-
ment permits a technician to make all measurements
necessary to determine if the tube meets production
specifications. A permanent record of all measure-
ments can be made and a self-calibrating feature is
included in the instrument. Traveling wave tube
parameters measured are power gain, power output,
vswr and stability. -

SEMICONDUCTOR TESTERS — Manutacturers of
this equipment are struggling to keep up with the
variety of new semiconductor devices being produced
and with the almost dailv change in type ind accu-
racies of measurements required. Object is to show
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High-frequeircy transistor parameters are measured using
Wayne Kerr r-f bridge

Technician checks silicon diodes on General Radio semiconductor
tester

a measured parameter without using external instru-
ments, switching in and out of other apparatus, or
computation.

Techniques have been devised for obtaining read-
ings on an instantaneous basis by pushing a button
or throwing a switch once the bias values corre-
sponding to the measurement desired have been
set in,

A trend in semiconductor testing is to measure
dynamic rather than static parameters. Conven-
tional techniques measure the d-c ratios of tran-
sistors or, in the few cases where a-c measurements
are made, the a-c ratios are taken at a single test
frequency.

At least one available tester permits semiconductor
measurements to be made over a band of frequencies
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and presents the summation of all the a-c¢ ratios
directly on a meter scale. This method of meas-
urement accurately delincates the transistor char-
acteristics and shows up any points within the
amplification band which might be missed by more
conventional testing methods.

Radio-frequency voltmeters have been used exten-
sively by producers of transistors for low-lovel teat-
ing. Advantage of this measurement technique is
the high sensitivity over a wide frequency range.
Capacitance bridges are being used for measuring
capacitance of diodes under different bias conditions.
This approach is particularly useful in testing volt-
age-variable diodes.

Muat of the parameter testing in the transistor
tield has been in the low or intermediate frequency
ranges. With the rapid increase in the frequency
bands over which transistors can operate, it has
been necessary to expand measuring ranges into the
video freyuency range. It is expected that a further
extension into still higher frequency ranges will be
required. Requests have alrendy been made for tran-
sistor testers capable of measuring in the microwave
region.

The packaging trend for these testers is toward
compact desk or bench mounting with controls and
meters arranged in a logical manner, Also, sloping
front panels giving maximum visibility of presenta-
tion are popular.

As in tube testing, the best method of testing a
semiconductor is to test it in the type of circuit in
which it will be used. For example, it is most useful
to test tramsistor performunce at the end points, or
tolerance limits, of their operating voltages and
currents.

R -

*."g.'l >

Sequential mechanism for automatic recording and testing has
been designed by Texas Instruments for incoming inspection of
transistors by volume users
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Many things difficult to design

prove easy to performance....

Limit-type go, no-go production testers
using meter relays or precision com-
parators are now widely used. Systems
testers are still largely custom-made by

user

Automatic T

DrcistoNs formerly made by human operators ave
now being made in many cases by automatic test
equipment. In addition to relieving man of this
often times routine and arduous chore, integrated
instrument systems wre usually able to perform the
function faster. more accurately and with a flexibility
denied ordinary mortals. This section dwells on the
instrument complexes used for lot-acceptance or sys-
ten testing.

QUANTITY TESTING-—A growing trend in pro-
duction testing is to make more and more measure-
ments automaticallv. This testing philoscphy s
applied particularly in current and voltage measure-
ments, and in tube and transistor testing. These
items involve relatively simple measurements which
must be made a large number of times on a repeti-
tive basis.

Go, no-go testing of devices judged on current and
voltage parameters is already accepted on many
production lines. Tubes and semiconductors, when
produced in quantity or undergoing purchase inspec-
tions, are also ideally suited to automatic testing
procedures.

Evidence of increasing automatizing is shown by
the large number of meter relays presently being
sold. The relays are substituted for the indicating
meters in instruments and are used to actuate vari-
ous types of selection or rejection mechanisms. By
adjustment of relay sensitivity, end point tolerances

Production checkout of cables at GE’s Light Military Electronics
Department is done with Consolidated Avionics automatic multi-
ple circuit analyzer in center photo

Checking operational status of airborne radar immediately
before takeoff with go, no-go pushbutton tester built by
Sperry Microwave Electronics




Checking cabling in Republic Aviation aircraft using portable circuit analyzer

can be preset. Devices such as resistance bridges
have been designed to function in this manner. Pre-
cision comparators are coming into wide use in go,
no-go testing because of their great reliability and
high sensitivity.

Automatic component testers are particularly ad-

Instrument complex used to check out telemetering packaga of
Polaris tast vehicles at Lockheed’s Missiles and Space Division
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vantageous for manufacturers receiving small quan-
tities of a variety of types of electronic components.
These test instruments usually are programmed for
testing any of the common components by inserting a
punched card into the instrument. Obviously, such
an instrument usually contains more facility .than
normally required by component manufacturers who
are interested in large volume testing of a single
component type. Commercial circuit testers must
provide test-setup flexibility at reasonable cost.

Satisfying the needs of a wide variety of cus-
tomers without making the purchase price prohibi-
tive for most seems to be the biggest problem faced
by ecircuit and component tester manufacturers. Re-
quests for unusual measurements or extended ranges
must often be ignored for the sake of practicality
and economy. Provisions are being made in auto-
matic testing instruments for use of auxiliary appa-
ratus such as oscilloscopes and oscillators by cus-
tomers with specialized requirements.

SYSTEMS TESTING — Much of the automatic
equipment designed to test complex electronic systems
is custom-built by the systems manufacturers them-
selves. Usually this procedure involves purchasing
a variety of commercial instruments and incorporat-
ing them into a tester containing special test sequence
control units or programmers. Some testers are avail-
able commercially for checking out radar systems
and cabling.

The author wishes to acknowledge the assistance
of the many individuals who helped make this report
possible.
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BURTON BROWNE New York

50 G'S VIBRATION—
250 G'S SHOCK

ACTUAL SIZE

THE FIRST PREMIUM QUALITY MICRO-MINIATURE RELAY

FILTORS' NEW

Filtors' Golden G is the only relay that will meet 50 G vibration to 3,000

CPS and 250 G shock.

Each Premium Quality Golden G — precision made to provide the finest
overall performance characteristics of any relay available — is expertly tested
by Filtors Reliability Test Center to the most exacting standards in use in

the industry.

The exclusive new "“Sensi-Tork" rotary relay motor makes the Golden G
unmatched for ruggedness and efficiency. Filtors’ newly developed RELAY
MOTOR ANALYZER, which can continuously measure magnetic fields, force,

armature travel and flux density, was used

60

to plot the actual curves of Torque vs. TORQUE vs POWER INPUT CU

Input Power, illustrating the great superi- 50 | COMPETITIVE EVALUATION

ority of the Golden G vs. micro-miniature
relays from other leading manufacturers.

For more details and specifications of
the Premium Quality Golden G call your
Filtors representative or write:

GM - CM OUTPUT

0

Leading manufacturer of hermetically sealed rotary sub- and micro-miniature relays.

~ -~

RVE

—

VMK_

T_ GOLOEN 6

1

400 00
MILLI - WATTS INPUT

!

- [

___A,8,C,60 RELAYS BY OTHER |
LEAOING MANUFACTURERS
N !

[T]
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Main office and plant: Port Washington, N. Y. POrt Washington 7-8220
West coast-office” 13273 Ventura Blvd., Studio City, Calif.: STanley 3-2770




MYCALEX- 410
glass-bonded mica

the world’s most nearly perfect
precision-molded electronic insulation

\ 4

/ Latest achievement in air navigation and traffic control is TACAN, an advanced radio

/ air navigation system developed by ITT LABORATORIES, DIVISION OF INTERNATIONAL

/ TeLEPHONE AND TELEGRAPH CORPORATION, for the U. S. Navy and Air Force. -
Prominently featured in the 12 KV discharge switch of TACAN’s ground beacon

/ transmitter is MYCALEX 410 glass-bonded mica insulation. Here and in other appli- %
/ cations, this precision-molded insulation shows exceptional mechanical strength and
/ superior electrical resistance. It will withstand operating temperatures to +600°F . . .

and has rotal dimensional stability! .

/ Why was MYCALEX designed into this item? Says ITT: “MYCALEX was selected

‘n FIXED STATION

L]

because of its high impact strength and excellent insulating properties, which we found
1o be as good as or better than grade L-4B in ceramic. In addition, the good molding
properties of MYCALEX made it possible to design the insulator with convolutions
which increased the creepage path to ground.”
TACAN Polar Co-ordinate Navigation MYCALEX 410 is one of a wide variety of glass-bonded mica and ceramoplastic
insulation materials created and perfected by MyYcALEx CORPORATION OF AMERICA. 1
/— Whatever insulation characteristics you require, there is a MYCALEX material to meet
SYNIHAMIU =R SUPRAMKA your need. For example, SUPRAMICA® 560 precision-molded ceramoplastic offers
i ALy ) e a maximum operating temperature of 4+932°F .. . and SUPRAMICA 620 machinable '
ceramoplastic offers a maximum operating temperature of +1550°F. Write today

S
M vc A L E x for specifcs General Offices and Plant : 120-G Clifton Blvd., Clifton, N. J. s

CORPORATION OF AMERICA Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y.

WORLD'S LARGEST MANUFACTURER OF GLASS-BONDED MICA AND CERAMOPLASTIC PRODUCTS
“See Our’Newest Products, Booth 836, Instrument-Automation Show, Sept. 21-25."
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Why Philco has been
selected to modernize
the world’s largest

communications system

AIRCOM is the vast, global network of elec-
tronic communications that links every base,
outpost and aircraft of the U. S. Air Force. It
is the world’s most extensive integrated com-
munications system.

Recently awarded the contract to modernize
and expand AIRCOM, Philco was selected by
the Air Force for its proven ability in systems
management and its extensive experience in
global communications.

The modernized AIRCOM System will uti.
lize advanced techniques in both point-to-
point and air-to-ground communications. It
will provide greater trathc capacity, maximum
reliability and complete compatibility of all
USAF communications equipment.

In the world of advanced clectronics . . . in
communications, data processing, missiles,
satcllites, weapons systems and radar . . . look
ahead and you'll choose Philco.

GOVERNMENT & INDUSTRIAL DIVISION
4700 WISSARICKON AVE., PHILADELPHIA 44, PENNA.




NEW FROM PHILCO

i HIGH FREQUENCY '
NPN SILICONe. |

DIFFUSED-BASE
TRANSISTORS"

Typical Swilching‘
Times

(Soturated
Test Circuits) \J

tr 35 musec

ts 10 rousec

Typicol Power
TypeNumber hte

2N1198 [12-60.DC)
tf 25 musec

PULSE RATE
SWITGHES

2N1267
2N1268
2N1269

2N1270
2N1271
2N1272 28-
Maximum Vep—20 V

Maximum temperature—150° C
Maximum dissipation—100 MW

at 12.5 mc|

2N1199

2N1270-71-72

This high speed switch has exceptionally low saturation
voltage (typically 0.125 V), permitting pracsical design of
5 mc pulse circuits, using conventional saturated switch-
ing confgurations. 30 mc pulse rates are obrtainable in
practical circuits using non-saturating techniques.

The excellent high frequency response of these transistors

makes practical the design of high performance communi-
cations systems at frequencies up to 60 mc. They have the
same low collector capacitance and are available with
restricted beta ranges.

2N1267-68-69 '
The high gain characteristics of these units make possible Immediately available for prototype design from
the design of high efficiency IF amplifier circuits for com- your Philco Industrial Semiconductor Distributor,
munications equipment. These devices have unusually v

low collector capacitance . . . typically 1.5 upuf . . . and
are available with restricted beta ranges to simplify
design problems.

PHILCO

Write Dept. E-759, Lansdale Tube Company,

Division of Philco Corporation, Lansdale, Pa,

*SADT . .. Tradimark Philco Corp. for Surface Alloy Diffused-base Transisior,

LANSDALE TUBE COMPANY DIVISION

LANSDALE, PENNSYLVANIA
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FIG. 1. Controiled oscillator current afc used in 15-transistor

radio

FIG. 2. Rear view of 15-transistor radia showing use of

printed hoords

Survey of Japanese
Electronic Devices

Besides run-of-the-mill transistor radios, Japanese engineers are coming up
with novel ideas. A talking book, a pair of a-m/f-m portables, a half-dollar

sized rechargeable cell and industrial-scientific devices are some of the items

By LESLIE SOLOMON, A-eociate Iditor

SINCE ENTERING the transistorized radio field (ELEC-
TRONICS, July, 1956). and having found it profitable
(ELECTRONICS, June 26, 1959), Japanese electronics
manufacturers are venturing deeper into the market.
Several new devices are to be offered in the near
future.

A-MF-M PORTABLES—One development is the
Sony model TFM-151 transistorized a-m/f-m port-
able. This set uses 15 transistors, 4 germanium
diodes and one varistor. The receiver is divided into
three basic sections: f-m detection, a-m detection
and audio amplification.

The f-m portion uses & transistors and two diodes.

<~ CIRCLE NO. 108 READER SERVICE CARD

These are used as r-f amplifier, mixer, local oscillator,
four stages of i-f, discriminator (two diodes) and
emitter follower. The controlled-oscillator current
automatic-frequency-control circuit is shown in Fig.
1. The 10.7 mc i-f signal is detected by a conventional
discriminator and the output passed through de-
emphasis network R, and C, to emitter follower Q..
The audio output and afc are taken from emitter load
E.. The afc voltage is derived from averaging circuit
R. and C. then applied through R, to the base of local
oscillator Q.. There are no provisions for disahling
the afc,

The a-m portion uses 3 transistors and two diodes.
The circuit consists of a conventional converter and
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FIG. 3. Talking book is supported on shelf. Page being read
is under plastic pressure plate. Book in picture has fold-out
pages. Dark surface, left, is magnetic-film coating

two i-f stages. One diode is used as the second de-
tector and the other is used in a shunted-diode age
circuit. The output of either the f-m or a-m portions
is chosen by a switch.

Four transistors terminating in a push-pull output
stage are used in the common audio section. It pro-
duces approximately 180 mw output power. Figure 2
shows the rear of the set and Table I lists the char-
acteristics.

Another a-m/f-m model by the same manufacturer
is the TFM-121. This 12 transistor set ig smaller and
lighter than its predecessor. At the time of writing,
schematics were not available. This model is pro-
vided with a multiplex output jack and has an
extension dipole within its carrying handle.

TALKING BOOK—One Japanese innovation is the
talking book or Synchroreader shown in Fig. 3. The
recording media for this device is a thin coating of
magnetic film (similar to conventional tapes) applied
to one side of a sheet of paper. The recorded message
may then be illustrated on the opposite or viewing
side. Up to ten-minutes playing time is available and
provisions are made to enable playback to start at
any point on the sheet. The machine can also make
recordings.

The basic mechanical operation of the talking book
is shown in Fig. 6. The paper to be recorded is
placed on the machine, magnetic film down, and held
in place with a clear plastic pressure plate. The turn-
table mounts three equally-spaced parallel-connected
magnetic recording/playback heads. In operation, the
turntable rotates so that the three heads sequentially
sweep the magnetic film. The sweep is moved down
the paper by a feedserew driven by the turntable
motor. A separate high-speed motor is provided for
fast turntable return.

A built-in microphone and amplifier produce the
currents required for the three heads during record-
ing. For playback, the three heads operate in the
same mechanical way as when recording and the
same amplifier is used. While either recording or
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listening, the viewing side of the paper is motionless.
As shown in Fig. 8, the recorded sheets may be bound
book style.

To prevent accidental erasure of prerecorded
sheets, punched-coded holes on the sheets will auto-
matically open the erase circuit. Among the auxiliary
components used with the device is a magnetic sound
printer that can make up to 15 copies simultaneously
from one prerecorded sheet and a quantity of thin
magnetic film that may be applied to the back of any
sheet of paper to make it usable by the machine. The
magnetic film has been applied to a newspaper sheet
which was then run through conventional printing
presses.

RECHARGEABLE CELLS —To supply power to
transistor radios or other low-power devices, a min-
iature rechargeable cell has been developed. This
alkaline cell is enclosed in an air-tight metal case
whose size ranges from approximately i-in. to 2-in.
in diameter and between l-in. and i-in. thick. The
cells deliver between 3 and 1,000 milliampere hours
at 1.25 v.

To recharge the cells, a small plastic-cased plug-in
charger is used. The charger can hold a pair of cells
and plugs directly into a wall socket. A neon-lamp
indicator glows when the charger is in operation.
Approximately 8 hours is required to charge the cells.

TRANSISTORIZED TV SETS—Two working ex-
perimental models of transistorized tv sets have been
developed. The Toshiba set uses a 70-degree 14-in.
cathode ray tube, 34 transistors and 12 diodes. The
set is 11-in. high, 17-in. long, 15-in. wide and weighs
ubout 40 1b. This developmental model uses external
rechargeable batteries. The crt uses 11 kv generated
by a vacuum tube circuit and total power consumption
is 30 watts. Figure 5 shows one experimental model
using an 8-in. crt.

The Hitachi set uses a 90-degree 14-in. crt, 32 tran-
sistors and 3 diodes. The set is 13-in. high, 15-in.
long, 15-in. wide and weighs 40 1b including recharge-
able batteries.

There are still several problems to be solved in
transistor tv. What is needed includes: new type crt
to fully exploit the advantages of transistor compact-

Table I—Fifteen-Transistor Radio Characteristics

\-M F-M
Frequency 335-1,605 ke 88-108 mc
range
Intermediate 455 ke 10.7 me

frequency
Sensitivity
Seleetivity
Antenna

approx 70 uv approx 20 uv
20 db (10 ke off 3 db (150 ke off)
built-in ferrite bar  rod antenna

(75 ohms)
Output power 180 mw (max)
Dimensions 3 X 8Y X 9in.)
Weight 3.5 1b
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FIG. 4—(Left) Transistorized a-m/f-m port-
able showing extension antenna mounted
in handle

FIG. 5. (Right) Experimental model of

transistorized tv set using an 8-in crt

ness; more compact and efficient batteries; and lower
priced transistors.

OTHER EQUIPMENT —— A number of Japanese
manufacturers are now making industrial and scien-
tific devices of excellent quality and performance.

A portable industrial 15-mev betatron having a ray
focus of 0.1 x 0.1 mm making it useful for magnified
radiographs.

A newly developed photoelectric colorimeter allows
accurate and direct reading of required value of
&, Y, (chromaticity coordinates) and Y (luminance)
by control of a photovoltaic cell. The colorimeter uses
3 filters instead of the 4 usually used to satisfy Luther
conditions. The device is equipped with a luminance
fluctuation compensator so that the chromaticity co-
ordinates of tlickering light can be directly measured.

A hand-foot radiation monitor incorporates alpha,
beta and gamma detectors; also has an extension
detector for checking clothes. The detector takes 10
seconds to operate and indicates the presence of con-
tamination by indicator lamps.

Transistorized remote control and measuring equip-
ment has selection signals binary coded with a parity
check bit. The received code is sent back to be com-
pared with the original code. Both selection and
operation codes are frequency-shift modulated and
transmitted over a control cable. The maximum num-
ber of controlled machines is 100, Measuring equip-
ment is housed in an unmanned station and transmits
information by vhf to the recorder station. One
recorder station handles 10 unmanned stations. The
recording stations report to the main station.

A three-axis numerically controlled milling ma-
chine has its axes controlled by a digital servo at a
speed of 0-5.12 mm/sec. The tolerance is less than
0.05 mm at a speed of 3 mm/sec. The playback speed
is 10 mm/sec.

An automatic curve tracer features a photodiode
and transistorized head. The unit analyzes pulses in
two axes. With =0.05 mm to tolerance, the machine
can trace a diagram as large as 1,600 x 1,250 mm at
speeds up to 5 mm/sec and can enlarge up to 10
times the original diagram size,

A transistorized carrier telephone syvstem provides
12 telephone channels over foamed polyethylene or
paper-insulated cables on a two-wire basis, The unit
uses frequencies from 6 to 51 ke in one direction and
60 to 108 ke in the other direction.

A multiplex communication system operating at
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FIG. 6. Mechanical details of the talking book

14,000 mc is completely transistorized except for the
klystron. The system can handle 6 single-sideband
or 4 double-sideband channels. Provisions are made
to expand the system so that it can accept up to 12
single-sideband channels,

SPECIAL-PURPOSE TUBES — The Japanese are
also active in the special-tube field. One company
makes heavy-duty rectifiers that have outputs up to
15 amperes at voltages of 200 v, counting tubes with
speeds of 20 ke, current regulators that regulate up
to 1.75 amperes and mercury-pool rectitiers with up
to 100 amperes output at 250 v,

Many other special-purpose-tube types such as
Geiger-Muller counters, multiplier phototubes, single-
and double-beam cathode ray tubes, camera and mono-
scope tubes are also being developed and manu-
factured.

Another company is concentrating on the design
and manufacture of microwave tubes. Such tubes
as  glass-to-metal and  ceramic-to-metal disk-seal
triodes delivering 15 w at 2,500 mc. reflex klystrons
with output up to 500 mw at frequencies ranging
to 7.060 mc. traveling-wave tubes operating at 10.7
and 11.7 kme having a small signal gain of 30 db
with an output of 0.7 w.
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Increasing Counting

Use of transistors in this glow-tube counter results in a cost reduction of one-half

and an increase in reliability. Units can be cascaded to read as high as 10°

and are used in nuclear instrumentation

By HENRY A. KAMPF, Consulting Engineer, Packard Instrument Co., Inc,, La Grange, Illinols

SING A COMBINATION of tran-
Usistors and glow-transfer
counting tubes results in an inex-
pensive approach to reliability for
counting systems. The absence of
vacuum tubes and the use of tran-
sistors that are either cut off or
saturated results in a nearly ideal
counter which is wunaffected by
power supply variations as large as
20 percent and temperatures as
high as 60 C. A single low-speed
decade complete with decimal read-
out can be produced at less than
one-half the cost of conventional
decimal counting units.
Glow-transfer counting tubes
perform the function of counting
and simultaneously provide visual
readout by the position of the glow
of the tube. Each glow tube re-
quires two negative pulses to ad-
vance the glow from one cathode
to the next. One of these pulses is
fed to the first guide which ad-
vances the glow one-third of the
way. The second pulse is fed to the

second guide which advances the
glow the second one-third of the
distance from cathode to cathode.
The glow finally advances the last
one-third of the distance as the
pulse driving the second guide falls
to zero."*

Pulse Timing

The negative pulses driving the
guides are timed so that the second-
guide pulse is nearly at full ampli-
tude before the pulse at the first
guide begins to fall as shown in
Fig. 1A. Pulse amplitudes of at
least 80 v are required to drive the
tubes reliably.

Larger pulses produce faster
glow transfer, giving faster count-
ing rates. However, 80 v pulses will
drive a GC10B glow tube at a rate
of 1000 counts per second.

The pulse width also affects the
counting rate. It is not possible to
start glow transfer before the glow
is resting on a cathode, and a finite
time is required to transfer the

A

Reliable caunter uses glaw tubes and transistars
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SECOND
PULSE

T

(A)
PULSE |
BEING COUNTED _f~——_1ov
(B)
Q) THRESHOLD
Q) BASE )

Q2 THRESHOLD
Qp BASE

FI™. (—Waveshape of pulses at the guides
(A), input (B), transistar Q; (C) and tran-
sistar Q2 (D) are shawn

glow from cathode to guide to guide
to cathode; therefore a minimum
period exists below which input
pulses will not be resolved. Driving
pulse width T, at one-half ampli-
tude must not be wider than about
80 percent of T to allow for ade-
quate glow-transfer time.

The circuit shown in Fig. 2 is a
simple reliable circuit capable of 1-
ke operation. It provides driving
pulses of about 100 v. Since this
driving-pulse amplitude is smaller
than that usually used with the
glow-transfer tube, it is necessary
to make the output pulse widths
wider than just described in order
to accommodate the slower glow-
transfer times., 'This circuit is es-
sentially two amplifiers in cascade;
hoth are saturated when no signals
are prosent.

Circuit Operation
The positive input pulse is dif-
ferentiated by the coupling capaci-
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System Reliability

tor C, and R,, the input resistor of
transistor Q,. The portion of this
differentiated pulse that exceeds the
cut-off threshold of @, produces a
large negative pulse at the collector
of @, as it is cut off. This pulse is
fed to the first guide of the glow
tube and also fed to transistor Q. to
develop the second pulse. The pulse
is differentiated by capacitor C, and
R., the input resistor of Q..

Negative excursion of the signal
at the base of @. has no effect since
Q. is already saturated. However,
the positive part of this signal
which exceeds the cut-off threshold
of Q. causes the pulse output that
is used to drive the second guide.

The time constant at the base of
@, controls the pulse width of the
first pulse and the delay time of the
second pulse. The time constant at
the base of Q. controls the pulse
width of the second pulse.

These 1-ke circuits are cascaded
by connecting the input of one to
the output of another. Registers as

Printed circuit layout of 1-kc and 4-ke scaler aids in assembly and packaging

high as 10" have been obtained by
using this method.

4-Kc Scaler

The circuit shown in Fig. 3 drives
the glow tube at its maximum pos-
sible rate. It uses a single-shot
multivibrator and step-up trans-
former T, to obtain the 300 v pulses

R, $ a7k
: IMEG

= i

+400V

L
ouT 0.001
PRECEDING — IMEGS
STAGE 2N398 IMEG
Q 1‘
1K
+105v

RESET LINE (NORMALLY GND)

FIG. 2—Circvit for 1-kc scaler uses 5-percent tolerance resistors and 10-percent tolerance

capacitors
~22v +400V —— W
$oey o 560K
$75K $4.7K HD6812 ¥ omecs L ¢
1 i | === 1’ —1‘47 ! F R|
p {9 AL
8.2K 7500 uf ) a0k L\g
0.00! oo 100K | (2)
IN ) — HD68I2
2N398 | 2n2a7 S IMEG
o se.2x Q2 | | 100K
3} ) $rsk | C2 -
240uuf
|| FSV Loy i )—{Q(I—w
=
470K

FIG. 3—All capacitors and resistors of 4-kc scaler have tolerance of 5-percent
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necessary to drive the tube at its
maximum rate of 4-ke. In this cir-
cuit the single driving pulse is fed
to both guides at the same time.

The pulse arrives at the first
guide after passing through differ-
entiating network R, and C, while
the pulse arriving at the second
guide charges up capacitor C. of
the pulse-stretching network.
Therefore, as the pulse at the first
guide is decaying the second guide-
pulse voltage is still at a high value,
and the glow is transferred as pre-
viously described.

The main-driving pulse width is
determined by the multivibrator
time constant and the pulse ampli-
tude is determined by the loading
on the step-up transformer. Pulse
amplitudes as large as 300 v are ob-
tained and, with a half-amplitude
width of only 60 microseconds, are
capable of driving the glow tube at
a 4-ke rate. Some of the GC10B
tubes have counted as fast as 6
ke with this circuit.

These circuits are quite tolerant
of component variations in produc-
tion and are used in the counting
system of liquid scintillation spec-
trometers and other nuclear instru-
mentation.
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By EDWARD B. MURPHY,

Staff Member, MIT, Lincoln Laboratory, Lexington, Mass.

FIG. 1—Electroforming of transition piece
eliminates problems of machining and
assembling

Electroforming of Intricate

Because electroforming permits intricate and complex shapes to be produced

accurately and economically, it provides a valuable tool for the engineer con-

cerned with the design, development and production of quality components

ELECTRONICS ENGINEERS working
on microwave transmission
systems often require a knowledge
of production techniques to design
equipment properly. Electroform-
ing, a refinement of electroplating,
has found extensive application in
the manufacture of microwave
hardware.” Its applications are
limited only by its users.

Electroforming is a process by
which metal parts can be made ac-
curately by electrochemical deposi-
tion of metal onto a mandrel or
into a mold. Parts that are impos-
sible or costly to make by standard
machine shop practices can fre-
quently be produced economically
by electroforming methods. This
plating technique provides close
control of tolerances of intricate
shapes and produces smooth inter-
ior finishes of high quality.

Electroforming Process

There are four basic steps in the
electroforming process: prepara-
tion of electroplating bath, prepara-
tion of the mandrel and its place-
ment in the electrochemical bath,
metal build-up and removal of the
component from mandrel or mold
without damage to the shell of de-
posited metal.

The preparation of the electro-
plating bath follows usual proce-

N4

dures in electrochemistry. The na-
ture of the bath depends upon the
metal to be deposited.

Mandrels or molds are made of
stainless steel, aluminum, plastic
and other materials. The manner
in which mandrels are treated for
the electroforming process depends
upon the material of which they are
made. Details of a reliable proce-
dure for treating plastic mandrels
are given in the box.

After treatment, the mandrel is
placed in the electroplating bath
as the cathode and receives positive
metal ions from the electrolyte. The
applied voltage is usually from 1
to 3 v d-c and, in general, current
densities of 40 amp per sq ft of
plating area are used.

For a given current density, the
thickness of the deposited metal is
a function of plating time. As long
as the current flows in the same
direction and the mandrel is the
cathode, thickness of plated metal
is directly proportional to plating
time. This linear relation does not
apply if the direction of current is
periodically reversed. Periodic re-
versal of current improves the
smoothness of deposit and surface
finish. With periodic current re-
versal and current densities of 40
amp per sq ft, metal deposition rate
is about 0.0015 in. per hr. When

the deposited metal has been built
up to the desired thickness (pref-
erably 0.040 in. or more) the man-
drel and plated shell are removed
from the electroplating bath.

Finally, the electroform is re-
moved from the mandrel. A plastic
mandrel shrinks upon cooling and
can be removed from the electro-
form by subjecting both to a de-
crease in temperature. Aluminum
mandrels are removed from copper
electroforms by dissolving or etch-
ing the aluminum with solutions
that do not attack copper. Stainless
steel mandrels may be pushed away
from the electroform at ambient
temperatures, or rapid heating,
making use of the differential
thermal conductivity between steel
and copper, can be used.

Mandrels

Stainless steel mandrels are used
for electroforms that can be sep-
arated physically. In other words,
the mandrel should not have any
negative or reverse drafts. A stain-
less steel mandrel is quite durable
and can be used repeatedly. Acci-
dental nicks and scratches are the
usual reasons for retiring a stain-
less steel mandrel.

If the mandrel is of such complex
geometry that it cannot be sepa-
rated, it must be dissolved. Alumi-
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FIG. 2—Waveguide is built using a com-
bination of electroforming and machining
techniques

FIG. 3—Four-cavity waveguide transition
uses aluminum mandrel which is dissolved
out

€

FIG. 4—Plastic mandrel for guide is chem-
ically silvered using process outlined in
box on next page

Electronic Components

num mandrels etch-out readily in
sodium hydroxide (lve or caustic
soda). Considering machining tol-
erances, aluminum mandrels are ex-
cellent but unfortunately can be
used only once.

When using aluminum, there is a
slight sacrifice of finish as compared
to an equally finished stainless steel
product because of the zincate step
in the aluminum mandrel process-
ing. The zincate coating leaves a
matte finish compared to a mirror-
like result from the direct copper
plating on the equally finished
stainless steel mandrel. In practi-
cally all radar plumbing applica-
tions this difference is of no sig-
nificance.

As has been indicated stainless
steel and aluminum mandrels are
sufficiently versatile to perform al-

FIG. 5—Llead is used as inside lining of
this radar-frequency tuner
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most all standard electroform re-
quirements. However, a plastic
mandrel can be effectively utilized
when one-shot job with tolerances
of =0.003 in. or looser is involved.
Plastics are subject to cold-flow in-
ternal stresses and exhibit some di-
mensional hystereses on cooling,
thereby limiting their reuse because
of dimensional changes.

Plastic mandrels are also useful
when economy and ease of machin-
ing are paramount and where the
bulk of the mandrel introduces a
size and weight problem.

An example of a precision part
produced on a stainless steel man-
drel is the h-f transition piece
shown in Fig 1. The finished inner
dimensions of the guide measure
0.074 x 0.080 in. at one end with a
one-inch taper section to 0.034 x

AUXILIARY
ANODE

MOUNTING
FIXTURES

ALUMINUM
MANDREL

ELECTROPLATE

COPPER
ELECTROPLATE

FIG. 6—Cross-section of tuner shows meth-
od of obtaining lead lining

0.020 in. A tolerance better than
+ 0.5 mil is held throughout. The
fixture end of the mandrel is en-
larged to 0.234 x 0.148 in. to facili-
tate the removal of the jig.

Figure 2 shows another wave-
guide built up on a stainless steel
mandrel. The orientation of the
waveguide and mandrel are in-
verted to show the intricacies of
the transition more clearly. Feath-
ering of the brass inserts can be
noted from the mandrel groove pat-
tern. The flanges are soldered in
place but the brass inserts are
fastened by electroplating. This is
accomplished by holding the four
brass inserts closely to the stain-
less steel mandrel until a 5 to 6 mil
thickness of metal is deposited.
Then the clamps are removed and
the electroforming continued. No
machining is done on the body
proper, which is over ! in. thick.

The slotted four-cavity wave-
guide transition shown in Fig. 3 is
made by sandwiching four alumi-
num plates with three brass sepa-
rators. The assembly is bolted to-
gether beyond the usable waveguide
portion. The mandrel is machined
and the bolt area stopped off. After
electroforming with copper, the
aluminum is dissolved out with
caustic soda. Soldering and annoy-
ing solder residues are eliminated
by using this approach. Tolerances
are easily maintained and align-
ment of plates is not a problem.

A dimensionally stable and easily
machined plastic is Rexolite, a
styrene copolymer. A Rexolite step
mandrel and electroformed guide
are shown in Fig. 4. The center cut-
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out is electroformed in place. This
is done by placing an unmetallized
plastic spacer on the chemically
silvered mandrel,

The mandrel for making a radar-
frequency tuner in which no foreign
metal is present other than lead as
an inside lining is shown in Fig. 5.
This mandrel is made by press fit-
ting various aluminum parts into
the assembly shown.

A =series of metal deposits are
made as indicated in Fig. 6. After
electrodeposition, the mounting fix-
tures and auxiliary anode are re-
moved and the holes enlarged. The
bottom of the inside tube iz opened.
permitting easy solution etching of
the aluminum mandrel. Copper
flash coating over the aluminum is
removed with a sulphuric-chromic
acid solution and lead chromates
that form on the lead are removed
by a chelating cleaner. Figure 7
shows the resultant product after
final chemical treatment but before
any electrical adapters have been
mounted. Preliminary tests have
yielded good results.

A variation from the usual elee-
troforming is the making of maser
traveling waveguides. These com-
ponents are electroplated with the
mandrel becoming an integral part
of the guide. Since they operate at
liquid-helium temperatures, it is
desirable to limit the copper wall
thickness to a minimum because of
the different coeflicients of expan-
sion of the materials involved. A
prototype with a wall thickness of
10-15 mils has been made.

The guides are usually filled with
cryvstalline-like materials that have
been precision cut at particular
orientations, One section of the
guide may require a different di-
electric than the other for matching
electromagnetic field requirements.
The alignment jig and dielectric
crystal mandrel are shown in Fig.
8. Note the nine sections which in-
clude two triple-laver, sandwich-
like sections. Eight joints must be
made intact.

Initially, the exposed arcas of the
guide are metallized with silver by
the =silver mirror technique «xee

Treatment for Plastics

The dielectric is made conducting by
using the popular silver mirror process.’
Of the innumerable formulations avail-
able, the following has proved reliable.

1. The plastic mandrel should be
capable of being wet, indicating a
high degree of cleanliness.

2. Immerse the dielectric to be
silvered in the sensitizer solution for
one minute and follow with a thorough
water rinsing (distilled or deminerol-
ized woter is used in this process.

Sensitizer Solution

Stannous chloride 100 g
Hydrochloric acid 400 cc
Nonionic wetting agent

Aerosol OS (by weight) 0.1%

Water to moke 4 liters
3. Immerse in a silvering solution
made up of the following solutions:

Solution 1
Silver nitrate 100 g
Water 1,000 cc
Solution 2
Sodium hydroxide 100 g
Water 1,000 cc
Solution 3
Ammonium hydroxide 400 cc
Water 600 cc

Silvering solution
50 parts solution 2
40 parts solution 3
1,250 parts water
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Reducer Solution

Cane sugar 90 g
Nitric acid 4 ml
Ethyl alcohol 175 ml

Water to make 1 liter
Age for one week

To the silvering solution of 2 ond 3,
add approximately 150 parts of solu-
tion 1. Balance solution 3 and 1 until
a light brown colloidal dispersion re-
sults, Use enough solution to cover the
orticle or mondrel to be coated, and
add 1 cc of reducer solution for every
20 cc of silvering solution. It is con-
venient to wuse graduated cylinders
where possible, so that the volume of
solution and additions are readily dis-
cernible.

4. Silvering takes place immediately,
but the process is permitted to continue
for 5 minutes. There should be no skips
evident. However, after an initial flash
of electroplate, it is sometimes possible
to touch up a skip carefully with a
conducting silver paint.  Resilvering
without stripping is sometimes practical.
Cleanliness is essential. If the plastic
specimen does not water wet initially,
it is a good indication that the entire
silvering operation will also be un-
successful

box). The silver is about 10 mil-
lionth inch thick. Copper electro-
plating deposits a strap around all
the joints, and, after this 5 to 6
mil deposit, the unit is usually
physically sound and may be han-
dled with care. The maser guide
is removed from the jig. The areas
that were in intimate contact with
the jig are remetallized with copper
after a copper oxide treatment. The
last innovation insures the bonding
of the chemically-deposited copper
to the already present copper plate®.

Although alternative fabrication
techniques are possible, they usu-
ally leave undesirable air gaps
between the dielectric and the wave-
guide that this electroplating elimi-
nates completely.

Mandrel Removal

One of the most fundamental re-
quirements in electroforming is to
be able to remove the mandrel from
the electroform. This is not a prob-
lem with plastic mandrels because
of the large difference in the expan-
ston coefficients between plastic and
copper. Separation of this com-
posite is the easiest of the mandrels
being discussed. Because the plas-
tic has an expansion coefficient six
times greater than copper, cooling
in dry ice shrinks the plastic so
that it practically falls out.

When dealing with stainless steel
mandrels two properties should be
considered. Although the coefficients
of expansion of copper and stain-
less steel are quite similar, there is
a significant difference in their heat
conductivity with copper able to
conduct heat about 100 times faster
than steel. Therefore, on trouble-
some separations quick heating of
the electroform will facilitate re-
moval.

On properly treated mandrels it
is rarely necessary to introduce
this rapid heating step. The force
necessary to remove a new mandrel
is in the order of 60 psi of intimate
surface contact area. Once the man-
drel has been broken in the release
force can be as low as 30 psi.

Tests have been run on sample
guides and compressive forces re-
corded. It was convenient and in-
formative to separate most of the
small electroforms with the tensile
jaws of the tester and record the
tensile force pattern.
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Some experiments have been per-
formed to evaluate brass mandrels.
It would be advantageous to substi-
tute the more machinable brass
mandrel for stainless steel.

The brass treatment procedure
involves the deposition of a silver
immersion film on the brass fol-
lowed by the conversion of this
film to silver iodide. A film of
graphite is then applied. This low-
ers the release force from 700 psi
of surface area to 300 psi when
separating the electroform from the
brass mandrel. Heating offers no
assistance in separating. The sepa-
ration force is about 5 to 10 times
greater than that for stainless steel
mandrels.

Stress

Electrolytically deposited metal
can be highly stressed both in ten-
sion and compression. Additions
agents, temperature of deposition,
current density, periodic reverse
and solution concentration all seem
to influence stress level.

Forces involved in acid copper
electroplating were measured.” Un-
fortunately the results have not
been sufficiently consistent to vield
definite conclusions. However, if a
relatively Jlarge amount of addition
agent is used, large stresses can re-
sult. Actual stress cracks have oc-
curred on certain shape objects
(spheres), where the geometry
would be weak under tension
stresses. The remedy is to limit the
amount of addition agent. There
appears to be little difference in
stress level between straight plat-
ing and periodic-reverse plating.

Strain experiments to correlate
the data are being conducted to de-
termine the mode of distortion that
could take place in electroform sec-
tions, Additional stress measure-
ments are planned for the above
copper electrolyte. Initial results
indicate that compression forces are
involved when the addition agent

FIG. 7—Preliminary tests of tuner indicate satisfactory operation

is omitted but that periodic reversal
of the current direction lessens
these forces.

Periodic Reverse

Periodically reversing the direc-
tion of the electrolysis results in
good leveling. Without this periodic
reversal, metal deposition is usually
excessively nodular and irregular at
high current density points such as
projections, outside corners and
ridges,

The Russians have reported sim-
ilar findings'. They report that their
results indicate that the mecha-
nism of periodic reversal is as fol-
lows: The first cathode impulse de-
posits copper crystals of a definite
orientation controlled by the man-
drel surface. The anode film im-
pulses formed a transparent film of
cuprous oxide or cuprous hydroxide.
The next impulses deposit copper
crystals and the same type of film.
The orientation of the copper crys-
tal in the second layer is the same
as in the first. This continues in
every cycle until the end. Orienta-
tion of the final copper crystal is
the same as the first, regardless of
the thickness of the deposit.

A simple example. of the results
of periodic reversal would be to il-
lustrate the deposition pattern on a

b/ e

FIG. 8—Use of electroforming to make maser traveling waveguides eliminates air gaps
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brass metal plate 4 x 2.5 x 0.040
in. After a 15-hour periodic re-
versal. deposit, the corners and
edges of this brass plate would be
30 percent less nodular than the
straight plated sample. Experi-
ments have not clearly indicated the
exact period for optimum leveling.
but have shown the decided advan-
tage over straight plating.

In these experiments a 20-sec
cathodic interval and a 5-sec anodic
plate interval were used. It has
been reported® that optimum condi-
tions for copper electrode-position
with periodic reversal are: Total
period of 15, 25 or 40 seconds with
a ratio of cathodic time to anodic
time of 7.

The work reported here was per-
formed by Lincoln Laboratory, a
center for research, operated by
MIT with the joint support of the
U. S. Army, Navy and Air Force.
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Low-Distortion Transistor

Monitor amplifier for broadcast duty uses production lot power transistors

for high fidelity and low distortion. Technique has other applications

By HAROLD J. PAZ, Radio Corporation of America, Camden, New Jersey

OWER TRANSISTORS are used in

this monitor amplifier to elim-
inate the problems of hum, micro-
phonics and heat. In addition, a
reduction of size is obtained which
is of wvalue in many presently
cramped studios.

The design objective was to pro-
duce a low-distortion, high-fidelity
all-transistor power amplifier that
does not require laboratory adjust-
ment and selection of power tran-
sistors. Most present amplifiers re-
quire a power transistor with a
beta cutoff of 30 ke for low distor-
tion at 15 ke. But presently avail-
able power transistors have beta
cutoffs of about 6 to 9 ke.

Distortion

There are a number of reasons
for distortion at midband frequen-
cies with presently available power
transistors. In a class-B amplifier,
beta mismatch distortion will cause
one-half of the output signal to be

larger than the other. There is, of
course, a wide variation in the cur-
rent gain, beta, of most types of
power transistors.

The input impedance of a tran-
sistor has an effect on the gain and
distortion of the driver and output
stage. The common-emitter input
impedance is z,, =7y, + (B + 1) 7.,
where r, is the base resistance, r,
is the emitter resistance and B8 is
the current gain. But r, . and B8
are all inversely proportional to the
current flow in the emitter. Typ-
ically, the input impedance can
change from 2,000 ohms -at an
emitter current of 1 ma to 15 ohms
at 1 amp.

Changes in the large signal cur-
rent transfer ratio with the input
base current drive is another reason
for distortion in a high-power tran-
sistor amplifier. Figure 1 shows
how rapidly the current transfer
ratio of a power transistor de-
creases with collector current. The

Transistorized monitor amplifier is 5 in. wide, 434 in. high and 12 in. long
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FIG. 1—Current transfer ratio, beta, of a
2N301 or 2N301A power transistor varies
with collector current

current transfer ratio is 140 at
100 ma but decreases to 60 at 1 amp.

Local Negative Feedback

A new approach to the problem
uses negative feedback to shift the
dependence for ultralinear ampli-
fication from the critical selection
of the power transistor to the cir-
cuit design. Negative feedback may
be used to improve frequency re-
sponse and reduce distortion. How-
ever, in a transistor amplifier using
four or five stages, too much loop
feedback can result in oscillation.
The phase shift in each stage of a
transistor amplifier is great. There-
fore, the total phase shift of the
amplifier greatly limits the max-
imum amount of loop feedback.
Hence, loop feedback is not as sue-
cessful in reducing distortion in a
transistor power amplifier as local
feedback.

An unbypassed emitter resistor
provides local negative feedback.
This external emitter resistor must
be larger than the internal tran-
sistor emitter resistance. Low dis-
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Monitor Amplifier

tortion in a transistor amplifier is
obtained when the transistor is
driven by a low impedance source.
Since the input impedance of a
transistor operating in class B
varies considerably with emitter
current, a shunt resistor at the
base input terminal will control this
impedance variation. When using
the 2N301A power transistor, a
shunt base resistor 15 to 18 times
the unbypassed emitter resistor will
provide enough local feedback to
control the eifective current gain
as well as the input impedance. : ! : :
This local feedback also compen- (A) (B)
sates for beta mismatch, beta vari-
ation with base current drive and
phase shift, and boosts the beta
cutoff frequency from 9,000 to
30,000 cps.

INPUT
LOAD

Hybrid Transistor Amplifier

The new approach is a hybrid of
the series' and the quasicomplemen-
tary® transistor amplifiers and is
shown in Fig. 2. The input stage,
Q. is a low-level class-A stage,

The complementary symmetry
pair of transistors, Q. and Q. is
used as a class-B direct-coupled
phase inverter. Transistors Q. and
Q, are directly connected to @, and
Q. which are two pnp transistors
operating in class B and are used
to drive the output pair of tran-
sistors, @, and Q.. Transistors Q, Obsolete monitor amplifier is shown at left. New transistorized unit is shown at lower
and Q. are coupled to Q. and Q. in right and unit it replaces is in the center
a way similar to that used in the
series power amplifier.

Local feedback has an important
effect on the high-frequency re-
sponse and distortion. By careful
selection of resistors R. through R.,
local negative feedback is intro-
duced. Surprisingly low distortion
is measured when the ratio of R,
to R, and R, to R, is 15 and the
ratio R, to R, and R, to R. is 18. )

1]]—)}—

AN

CUTPUT

Circuit Operation

INPU

In Fig. 2A, the collector voltage
of Q, is one-half the supply voltage,
V., at zero input signal. The com-
plementary symmetry phase in-
verter, Q. and @, does not have a

pOtential across the base to emitter FIG. 3—Practical circuit of the hybrid complementary symmetry amplifier. Output at 10 w
junction because the output capac- has less than 0.25-percent distortion
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FIG. 4—Low-noise preamplifier has loop
feedback and low-frequency noise filter
at output

itor voltage V. is equal to the col-
lector voltage of Q..

If the collector voltage of @, be-
comes more negative, then the base
of Q. will be more negative than the
emitter. This will turn on Q. and a
voltage drop will appear across R..
This voltage drop causes @, and Q,
to conduct. The base voltage that
causes Q. to conduct is also applied
to Q,, This puts a reverse bias on
Q. which prevents conduction. Since
Q. is cutloff, @, and Q. are also
cutoff.

Thus the top half of the circuit,
Q., Q. and Q., conducts only when
the collector voltage of Q, is greater
than V../2, or when the base to
emitter signal voltage F,. of Q, is
positive. When F,. is negative,
the collector voltage of Q, becomes
less negative than the capacitor
voltage V.. This makes the emitter
of the npn transistor Q. more
negative than the base, and starts
conduction in the transistor. How-
ever, this potential prevents con-
duction in pnp transistor Q..

As the npn transistor conducts,
it produces a voltage drop across
R, which puts Q. and Q. into con-
duction. Fig. 2B shows the relation-
ship between input voltage E,, and
the current flow in @, and Q,. Notice
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FIG. 5—Distortion of hybrid amplifier is
less than 0.25 percent over frequency
range from 30 to 15,000 cps
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that the voltage across the load, E,,
is 180 deg out of phase with the
input signal F,.

The practical hybrid complemen-
tary symmetry circuit shown in
Fig. 3 is part of a transistor mon-
itor ariplifizr which is designed for
use in broadcast studios. Used with
a two transistor preamp, the circuit
provides 104 db of gain. This gain
is enough to permit a microphone
to drive 10 w of power into a loud
speaker.

The input impedance of Q, should
be high to prevent loading of the
transistor noise filter used in the
preamplifier. Capacitor C, provides
positive feedback to the driver stage
Q.. The output stage operates at
full power efficiently because the
positive feedback reduces the drive

@
o
w
7
=
=
a

7
w
(3

20 50 100 200 500 Ik 2K
FREQUENCY IN CPS

SK 10K 20K

FIG. 6—Frequency response is within —2db
from 30 to 20,000 cps

voltage requirement. To reduce
phase shift in Q,, a drift transistor,
type 2N247 was selected. The net-
work R.C, provides a third internal
feedback loop from the output to
the base of Q.. High-frequency sta-
bility is improved by this loop.

Preamplifier

A two siage preamplifier is shown
in Fig. 4. Transistor @, is a low-
noise element which can handle a
high-input level without distortion
because of loop negative feedback.
Resistor R, feeds back some of the
collector current to the emitter of
Q.. To keep low-frequency phase
shift at a minimum, a series ca-
pacitor is not used in the feedback
loop. The emitter feedback in-
creases the input impedance of @,
and decreases the loading on the
signal source. IFor gocd low-fre-
quency response from a ribbon type
microphone, the input impedance
of the transistor amplifier should
be over 4,000 ohms. Resistors R,
and R, sheuld be 1-percent carbon
film resistors to control preampli-

fier noise and gain. The preampli-
fier does not like to see an inductive
load at the input terminals so ca-
pacitor C, is used. Capacitor C. is
used to limit the preamplifier band-
width.

A three-section R-C filter is used
to cutoff the low-frequency response
of the preamplifier. This network
will filter out the low-frenquency
transistor noise content. Transistor
noise is also called flicker noise and
is quite large below 30 cps.

Temperature Stability

Since the hybrid complementary
symmetry amplifier (Fig. 3) uses
direct coupling, control of the d-c
collector current of @, is important
for temperature stability. Any
drift here is amplified by the three
direct-coupled class-B stages. Since
the transistors operate in the
class-B mode, the resistance of R,
and R,. is kept low enough to shunt
most of the temperature sensitive
leakage current, /.., thus prevent-
ing its amplification. The thermal
change in collector current of the
class-B stage is mostly caused by a
change in the transconductance of
the transistor. To compensate for
this, a thermistor is used to stabilize
the quiescent operating point.

Distortion of the 10-w amplifier
is shown in I'ig. 5. At 10-w output,
distortion is less than 0.25 percent
over the complete frequency range.
At 30 cps, distortion begins to rise
at 10 watts because the filtering ac-
tion of the power supply decreases
with signal frequency.

Frequency response of the moni-
tor amplifier is shown in Fig. 6 for
an output of 1 w. When terminated
with the recommended impedance
the response is within =2 db from
20 to 20,000 ¢ps.

A model of the hybrid power
amplifier is shown in the photo-
graphs. A metering switch is pro-
vided to meuasure transistor volt-
ages. Input and output transform-
ers are used to provide circuit isola-
tion, with input impedances of 37.5,
150 or 600 ohms. The output trans-
former can handle loads of 4, 8, 16,
150 or 600 ohms.

REFERENCES
(1) M. B. Herscher, Designing Transis-
tor A-F 1P'ower Amplifiers, ISLECTRONICS,
p 96, April, 1958,

(2) H. C. Lin, Quasi-Complementary
Transistor Amplifier, ELECTRONICS, p 173,
Sept, 1906,

SEPTEMBER 11, 1959 - ELECTRONICS



e FAST <o

Report from IBM

U} ml PR L uu i r| ua,’a@ﬂ !Il\l[lf‘l

UN'&EP:;J

TARGET

MAGNET

Yorktown Research Center, New York

THE IMPORT OF POLARIZED MESON BEAMS

Study of meson decav has led to further confirmation of

parity nonconservation in “weak” interactions of high-
energy particles by a group of scientists of the Columbia
University Physics Department and the IBM Watson Lab-
oratory at Columbia. Their work has also uncovered im-

portant new knowledge of the meson particle itself.

When T. D. Lee and C. N. Yang first proposed their now
fainous hvpothesis of parity nonconservation, they pointed
out that it implied a polarization of the spin of the p meson
emitted from stopped = mesons. About two vears ago, pre-
cise experiments by R. L. Garwin and L. M. Lederman

verified this predicted polarization with meson beams ex-
tracted trom the Columbia University Nevis Cvclotron. More
recentlv, polarized meson beams were used to measure
accuratelv the magnetic moment of the p meson. This ex-
periment required apparatus for measuring time to 2/10,000
of a microsecond.

As a result of these studies and other independent investi-
gations, the meson is now probablyv better understood than
any particle except the electron. In fact, polarized meson
beans have become a powerful tool for exploring magnetic
fields in nuclei, atoms and interatomic regions.

IBM.RESEARCH
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Plethysmagraph cansists of twa sectians
that mate with guide pins and are held
tagether with spring clip band

Digital plethysmagraph is placed an fin-
ger. Spring clip insures tight but camfart-
able fit
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Recarding shaws where subject tack a
deep breath at (A). Expiration of breath
is fallowed by regressian of baseline at (B)

Miniature Photocell
Measures Blood Volume

Compact finger plethysmograph features ease of application, negligible lag

and insensitivity to minor muscular movements

By HENRY E. GUTTMANN, Department of Psychology, University of Washington, Seattle, Wash.

ERTAIN  MEDICAL diagnosis
Coften requires knowledge of
the amount of blood occurring in a
limb or organ of the body.

With the availability of minia-
ture photosensitive components, a
device hasx been constructed that
measures the amount of blood and
the pulse rate occurring within a
finger. Such a device is called a
digital plethysmograph.

Construction

The device consists essentially of
a split-ring assembly that ix ad-
justable for different finger sizes as
shown in the photo. One part of
the split ring has guide pins which
mate with corresponding holes in
the other half. A spring clip bands
the entire assembly and maintains
a comfortable fit around the finger.

One of the halves is drilled to
hold a miniature lamp while the
mating half houses a miniature
photocell with its sensitive surface
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opposing the light source. The
amount of blood in the tissues at
any instant determines the amount
of  light reaching the photocell.
When a d-¢c amplifier is used. the
slow changes due to relaxation or
dilation of blood vessels or the
more rapid pulse changes may be
recorded. The photocell is connected
in a conventional bridge circuit,
and output is amplified and applied
to a recording device.

Operation

The plethysmograph is placed on
the subject’s finger and the bridge
is balanced to zero the recording
device. Amplifier gain is adjusted
until a suitable indication of the
recording device occurs with the
pulse beat., As ambient light may
cause noise in the recording, an
opaque cloth ix placed over the hand
and plethysmograph.

The device is relatively insensi-
tive to minor muscle movements

making it superior to the conven-
tional hydraulic plethysmograph.
In one study, it was required that
the subject receive a mild electri-
cal shock at intervals. The hydraulic
unit was found unsuitable because
of its sensitivity to the mild flinch-
ing that occurred. The photoelec-
tric unit produces an essentially un-
contaminated output.

Output of the photocell used was
reasonably high. With 45 v applied
to the bridge, an output of over
50 mv was obtained with the aver-
age pulse. The amplifier uses two
tubes and a silicon chopper. Inex-
pensive germanium diodes have
been used in the chopper with ex-
cellent results.

BIBLIOGRAPHY

W. E. Gilson, Photoelectric Plethy=mgo-
graph, [ELECTRONICS, p 116, July, 1944,

B. Shmavonian, A Methodical Study of
Vasmotor Conditioning in Human Beings,
J Comp Physiol Psychol, in press,

L. Fleming, Silicon Diode Chopper Sta-
bilizes D-C Amplifier, ELECTRONICS, p 178,
Jan. 1957,
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RESEARCH AND DEVELOPMENT

Ultrasonic Camera Supplements X-rays

PROTOTYPE tv camera works from
sound instead of light waves. [t
can display internal structures of
materials and of biological speci-
mens. The system was described at
The Institution of Electrical Engi-
neers, London. It was built by C.
N. Smyth and J. F. Sayers with
support of R. W, Paul Instrument
Fund Committee at Northampton
College of Advanced Technology,
London.

Internal flaws in blocks of alumi-
num immersed in a tank of water
reveal their shape and size clearly.
Electroplating that poorly adheres
to the base metal shows as dark
patches. Internal parts of goldfish
and of some medical specimens can
also be seen clearly. Sound intensi-
ties used are too small to have ad-
verse biological effects, an impor-
tant factor in examination of
body regions sensitive to X-rays.

Ultrasonic Camera

The ultrasonic tv camera differs
from ordinary tv cameras in that
the light-sensitive surface is re-
placed by a sound-sensitive (piezo-
electric) image-receiving surface.
The quartz surface, under impact
of sound waves, develops on each
point of its surface a voltage pro-
portional to sound intensity. The
value of this voltage is detected,
point-by-point, by electronic scan-
ning. After amplification, the sig-
nal voltage controls brightness of
a tv receiver to produce a visible
image of the invisible internal
structure under examination.

The equipment takes advantage

of the fact that sound waves can
be focused with lenses, and images
of objects exposed to sound can be
formed and reproduced at a dis-
tance. At frequencies from 1 to
20 me, sound wavelengths in water
or oil are only fractions of a milli-
meter and sound lenses 10 ¢cm across
are very efficient.

In operation, the object is im-
mersed in a c-w ultrasonic field.
The resulting image is formed on
the piezoelectric plate, which is the
end wall of the scanning tube.

Tube Operation

The ultrasonic illumination is
switched on for alternate frames
only. During the frame in which
the ultrasonic source is on, electrons
arrive at the insulating surface
during positive half cycles of the
piezoelectric alternating potential,
The surface becomes negatively
charged to its peak value. The outer
surface of the quartz plate rests
against a conducting electrode,
transparent to sound. and s
grounded at sound frequency (4
me) but not at the output signal
range of frequencies (0 to 2 me).
Current flow to this electrode is
the output signal from the camera.

The static charge produced on
the quartz must be removed before
the camera can rescan the picture.
The tube contains residual gas at
a pressure of about 10” mm Hg.
The scanning beam consists of
mixed ions and electrons. An ion
trap mesh is placed about 1 ¢m from
the quartz, and only ions produced
in this space are able to reach the

Simulator for Nuclear Ship Crew

Anclag computer is heart of Westinghouse simulator for training crew of nucleor ship
N.S. Savonnah. In eddition to arders from the bridge, instructars con simulate malfunctions.

Strip charts record crew’s reactions
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quartz. When the surface of the
quartz is positively charged, it col-
lects negative charge predominant-
ly from the electrons; when it is
negatively charged, it collects posi-
tively charged ions only. The mixed
beam therefore stabilizes the sur-
face at cathode potential. To make
times of charging and discharging
frames equal, beam current is in-
creased during alternate frames to
provide enough ion current in the
time available.

Construction

The camera comprises a 4.5-cm
diameter glass envelope, fitted at
one end with a ert gun and zircon-
ium getter wire, At the other end
is the ion trap screen and the quartz
plate with an intervening annulus
of nonmagnetic steel to maintain
an orthogonal electric field in the
decelerating space.

The possibility that a single piece
of piezoelectric material would, if
damped by a liquid, sustain a vary-
ing vibration intensity distribution
over its surface in synchronism
with the driving force distribution,
rather than resonate as a whole,
was first suggested by Sokolov.

Quartz has a good piezoelectric
sensitivity, producing at 4 me a
camera face voltage of 150 mv for
an incident sound intensity of 1
pw/cm®. In the absence of interfer-
ing effects from the scanning sys-
tem, sensitivity would be limited by
noise at about 10 w/em®. At these
low sound levels there is no damage
to biological tissues.

The Q of quartz damped on one
surface by a liquid is reduced to
about 18, under which conditions
there is little loss of image resolv-
ing power due to the multiple in-
ternal reflections. The first inter-
ference fringe or halo is more that
20 db below the main signal. Reso-
lution is about 0.5 mm at 4 mec.
Cameras are operated in or near
resonance to produce strain in the
quartz, one surface of which is free.

Computer Design May

Foster New Parts

DEVELOPMENT of microscopic parts
for a small but complex computer
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Tubes are built for rugged service —at SPERRY

New high-power S-Band
Traveling Wave Amplifier

2.0-4.0 kmc with 300 watts nominal output power

Small-Signal.Gain vs Frequency

 SPECIFICATIONS

Frequency Range.............. B ocoood

Heater Voltage....

...2.0-4.0 kme

Saturated Power vs Frequency

Hammer drop typifics
tough environmental testing
that assures dependability
of Sperry TWT amplifiers.

STS-101

Smal-Signal Gain.........cccceeveeniiiiiiiiiiiiieenn 40 db
Output POWET ..ot 300w (nom)
Saturated GaiN........cccocovieiiivreeeiieri e 35db
Beam Voltage........vvvvveveiiviiiiiiiiiiiinniininninn 5.2-5.6 kv
Beam Current.........ccoovvviviiiiiiiiiiiiininieieneee
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“his new broadband, high gain cw traveling
wave amplifier is the only tube in S-band —
delivering 300 watts nominal —for service in
microwave systems. high performance track-
ing radars. high frequency communications
networks and other applications where high
power and high gain in the 2.0 to 4.0 kmc
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frequency range arc desirable. This tube
features rugged. all metal-ceramic construc-
tion for high performance aircraft environ-
ments and is short-circuit stable.

The STS-101 may well be suited to projects
or prohlems vou ure wothing with now.
Write for data regarding vour application.

FREQUENCY-KMC

SPERRY

ELECTRONIC TUBE DIVISION, SPEARY GYROSCOPE COMPANY. GREAT NECK, NEW YORK., DIVISION OF SPERRY RAND CORPORATION
Address all inquiries to Great Neck or Sperry offices in Brooxivn. Boston. Pniladelohia. Los Angeles and Montreal. Export Dept.. Great Neck. New York
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BOESCH

electronically
controlled
toroidal winder
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* speeds up to 2000 turns per minute
* 4-digit, 2- or 7- position predetermined counting

The entircly NEW electronic system of the TW 300 provides un-
matched features in a toroidal winder . . . proximity pick-up for use
with any size wire without physical contact . . . 100% accurate turns
counting . . . controlled slow-start, slow-stop driving motor . . . auto-

matic segmental winding with perfect repeatability . . . progressive,

winding of segments or continuous coils in either direction.

The TW 800, designed for easy servicing and maintenance, cuts pro-

duction time and operator fatigue to the bone. Flexibility in production
of new coil types with superior electrical characteristics is unlimited
because of the new control system with automatic winding features.
This machine is a significant advance toward complete automation of
toroidal winding.

WRITE FOR COMPLETE DATA

BOESCH DANBURY,

CIRCLE NO. 126 READER SERVICE CARD

BOESCH MANUFACTURING
COMPANY, INCORPORATED
CONNECTICUT

is one objective of an extensive
research program under way at
California Institute of Technology.
The program could result in new
components and techniquos that
would have a major effect on many
areas of electronics.

Investigaturs are studying mi-
croscopic bits of material whose
electrical properties differ from
larger pieces. They are also devel-
oping alloys with new electrical
properties—all with the aim of
nminiaturizing electronic devices,

Electrical properties being
studied are the semiconducting
properties of materials such as
silicon and germanium, the mag-
netic properties of ferromagnetic
materials such as nickel-iron alloys
and the superconducting properties
at cryogenic temperatures of such
materials as tin and lead. The latter
two electrical properties can be used
for memories and logic circuits.

Miniature Computer

A major application of the tiny
components—some comparable in
size to a single neuron—will be a
compact computer able to work
hundreds of times faster than ex-
isting large computers and with a
much larger memory.

Speed will be increased because
switches only a few millionths of
an inch in size will work faster than
the larger ones now in use. Also,
the electricity will travel much
shorter distances. Speed of elec-
tricity is becoming a limiting fac-
tor in computers.

One phase of the program is
concerned with developing a mem-
ory device that will permit an in-
formation storage density of the
order of 100 million bits per cubic
inch. The program is also con-
cerned with creation of new elec-
trical and energy conversion prop-
erties of materials. Electrical
energy has been and probably will
continue to be the most convenient
medium for instrumentation and
data processing. Therefore new
and more efficient methods of con-
verting other forms of energy into
electrical energy are being studied.

The engineers are using develop-
ing techniques to obtain the micro-
scopic amounts of substances. One
method is to heat the substance in
a vacuum so that molecules of it
will vaporize and collect as a thin
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film on a glass slide. They are
especially interested in the switch-
ing ability of the substances. The
very thin films of naturally mag-
netic materials are capable of ex-
tremely high-speed switching.

It is believed that memory devices
can be made even smaller with
superconductive techniques. Super-
conducting metals could make ex-
cellent memory units and also
switching devices requiring very
small amounts of electrical energy
to operate.

The researchers are also inves-
tigating paramagnetism, in which
garnets and certain rare earth com-
binations show slight increases in
magnetism under some conditions.

Circuit Problems

Developing microscopic electronie
components brings up a new prob-
lem: making circuits small enough
to link them. One process is photo-
etching, in which a thin layer of
copper is deposited on a glass plate
or other insulating material. A
photographic process is used to
project a picture of the desired
circuit on the copper, and acid eats
away the copper not coated with an
acid-resistant film. The electronic
components are then attached to the
copper lines.

Slices of miniature circuits can
be sandwiched atop each other,
separated by an insulation coat
only a few millionths of an inch
thick. Each layer can be linked
with the others.

The group may experiment with
an electron beam circuit tracer.
The beam would be one twenty-mil-
lionth of an inch in diameter. It
would be used in a vacuum in which
there is a vapor of silicon. The
beam would fix a tiny line of silicon
onto a thin copper sheet. The rest
of the copper would be etched away.
Sometime the group may be able
to write down circuits in micro-

scopic amounts of the materials
comprising the electronic compo-
nents.

Such problems of circuitry and
those of getting information in and
out of a small computer (possibly
by signals from a photoelectric
cell) are among the many that will
require solving. As problems are
resolved in this field, discoveries
will probably be made that will have
applications even beyond those
imagined by the investigators.
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ZENER
@ VOLTAGE
S & TESTER®

Provides Automatic Presentation Of:

zener diode voltage . . . transistor

APPLICATIONS:
Laboratory breakdown and zener voltage
Experimentation . diode inverse and reverse
C:chft Design voltages. Also Tests For . . .
Quality Control
Trouble Shooting zener diode impedance.
Production Testing
ERA’s new Zener Diode Tester,
Model DT100 is a self contained AC
operated instrument designed for direct
reading of zener voltage as a function of
diode current. Provisions are also included
for AC modulation of the diode current to permit
the determination of zener impedance or zener slope for
any given value of diode current. The instrument incorporates
a wide range adjustable constant current generator which
injects the desired value of current into the diode under test
and maintains this current constant independent of line voltage
fluctuations or zener voltage and impedance. The voltage appearing
across the non-linear diode impedance is read directly by a high impedance
DC voltmeter for the given current setting.

SPECIFICATIONS
Input SOUFCE . .vvuuisiveaunsonanonrr et annatiaeaananns 115VAC, 60cps
Zener Voltage RaNGe .. ...veeeineeianeeeirtiitaesuaaseseantannn: 0-300VDC

Zener Current Range
Measurement Accuracy

METering o\ vvosunsvsnranoneesassnsessounanesceareosns Direct Reading Ez, Iz
Zener Impedance .....evuceiiaaannn Provision for AC Modulation lac, Eac Reading
Physical +..iiiineiiiiiiiin, Sloping Front Cabinet, Size: 12 x8 x 19 inches

Model DT100  $275.00
FOB Factory, Subject to change without notice

ERA manufactures a full line of transistor test equipment and transistorized devices.
Write for complete technical bulletin on this (Catalogue #115) and related devices.

*Pat. Appl. For

ELECTRONIC RESEARCH ASSOCIATES, INC.

67 Factory Pl

Cedar Grove, N. J. CEnter 9-3000 TWX NJ1144

SUBSIDIARIES

Era Electric Corporation * Nutley, N. J. Era Pacific Inc. * Santa Monica, Cal.
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COMPONENTS AND MATERIALS

Developments in Composite Laminates

RECENT TECHNICAL advances in
bonding various metallic and non-
metallic materials to laminated
plastics have opened up new design
opportunities using combination
laminates, reports Taylor Fibre Co.,
Norristown, Pa., manufacturer of
laminated plastics and vulcanized
fibre.

It is now possible to bond virtu-
ally any compatible material with
a laminate to form a composite
combining the advantages of both.

Becomes Standard

One of the first combination ma-
terials was copper-clad laminates
used for etched printing circuits.
With the rapidly increasing use of
printed circuits, copper-clad lami-
nate has become a standard engi-
neering material in our industry.

More recent composite laminates
are usually manufactured to cus-
tomer specifications. Among those
which Taylor has produced are:

Vulcanized fibre-clad laminates.
These combine the high strength of
laminated plastics with the superior
hot arc resistance of vulecanized
fibre. They have been used in switch
gears for both low and high voltage
applications. Other applications are

i

Automatic Transi

suggested where the high impact
strength of vulcanized fibre may
prove advantageous.

Rubber-Clad Laminates. Almost
any type of natural or synthetic
rubber, including Buna N and Buna
S, may be used as the cladding ma-
terial. The composite laminates are
widely used to protect the laminate
against highly alkaline electrolytes.
They have application where seal-
ing or chemical resistance is needed,
as in battery tops; and for isolating
vibration, as in shock absorbers.

Asbestos-Clad Laminates. Lami-
nated plastic clad with untreated
asbestos paper has high heat re-
sistance and arc resistance.

Laminate-Clad Lead. Lead sheets
bonded between Grade XX paper-
base laminates have been used for
x-ray shields. The laminate pro-
vides strength and also contributes
to lead’s high shielding properties.

Aluminum-Clad Laminate. Lami-
nated plastics with aluminum clad-
ding have been used extensively for
engraving stock. The laminate base
is black in color, providing a good
contrast with the aluminum when
the design is etched away. Alumi-
num-clad laminates also offer pos-
sibilities as a printed circuit mate-

stor Producti

on

Successful growth of fong, flat ribbons of high-quality semiconductor materials may be
a major step towards automatic manufacture of transistors and diodes. Here a hand-buils
version shows how semiconductor units are formed as o series of dots along the mirror-
flat surface of a germanium strip, Crystalline dendrites form rapidly into strips about

an eighth inch wide and a few thousandths of an inch thick.

Individual functioning units

have been prepared by the Westinghouse semiconductor department at Youngwood, Pa.
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rial, but soldering problems remain
to be solved. Another application
is for plate holders for x-ray ma-
chines where the aluminum not only
acts as a shield, but also resists
abrasion.

Beryllium-Copper Clad Lami-
nates. Beryllium copper is non-
magnetic and a good conductor. The
composite material has possibilities
for printed circuit applications.

Stainless Steel-Clad Laminates.
This material also has application
where nonmagnetic properties are
required. Other applications are in
certain  corrosive environments
where stainless steel’s resistance to
attack is an asset.

Reduces Weight

Magnesium - Clad Laminates.
Long sheets of this material are
used as a screen for x-ray operators.
The lightness of the magnesium
greatly reduces weight.

Silver and Gold-Faced Laminates.
The extremely high electrical con-
ductivity of silver and gold indi-
cates possible use of the composite
materials for electrical contacts.
The laminate provides strength and
insulation properties.

Metal cladding can be bonded to
almost any grade of laminate. It is
usually necessary, however, to treat
the metal before bonding to elimi-
nate oxides.

A variely of materials may be
bonded to vuleanized rubber. Alu-
minum-clad fibre has been investi-
gated as a possible material for
capacitors.

Combination laminates and wvul-
canized fibre can be specified in
sheet, rod or tube. Available sizes
are same as for the base material.

Growing High-Purity
Silicon Carbide

ABOUT TWO YEARS ago, William
Shockley theorized that growing
silicon carbide crystals from solu-
tion in alloy melts might solve the
present problem of producing high-
purity crystals.

Silicon and germanium ecrystals
are usually grown by slow crystal-
lization of the melted compound

SEPTEMBER 11, 1959 « ELECTRCNICS



NICKEL
ROLLED or DRAWN ALLOYS MONEL

INCONEL

for the widest range of sizes specify

e

When you need strip, rod
or wire of these metals, get FREE
exactly what you want...from BOOKLET
DRIVER-HARRIS, the leading
spectalist in - high-nickel alloys.
For nowhere will you find the tech-
nical excellence. productive skills and
quality controls to match D-H for strip
(widths 1o 8", thickness down to 00057),
rods in various shapes up to Y27, wire down

NICKEL ALLOYS

/" to .0005" dia.
Specify “rolled and drawn by Driver-Harris” when Write for your copy
: ] 2 pickel . T el ot Catalog N-59 con-
you order Monels nickel-copper alloys, ncom.'T faining compiete
nickel-chromium alloys, Incoloyt nickel-iron-chromium scheduie of sizes
alloys. Nickel and Electronic Nickels. They are produced lEIGES

with the same care and quality you expect—and get—with all
132 Driver-Harris alloys.

B ERE. S, AT CFE, 7.0, T § NN RTLENAL NICr EL TOVFRNY, BRI FRCIDITE CF MUNTINGTCN ALLEY TRCTUCTE TIVISION.

DRIVER-HARRIS COMPANY

HARRISON, NEW JE RSEY - BRANCHES: Chicago, Detroit, Cleveland, Louisville
Cistriputor: ANGUS-CAMPBELL, INC,, Los kngeles, Sen Francisco ¢

vk,c,-st ‘LOy&
o D Sy

Ky

82,

In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario

MAKERS OF THE MOST COMPLETE LINE OF ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING INDUSTRIES

ELECTRONICS - SEPTEMBER 11, 1959 CIRCLE NO. 129 READER SERVICE CARD 179



Pitt444

Thermocal

reliability

THYRASTAT"

... Tail-safe overheat protection

NEW miniature, hermetically sealed, single-
shot, temperature-sensitive switch provides
FUNCTIONAL RELIABILITY for positive over-tem-
perature protection. Factory preset within 19
of specified temperature.

TEMPERATURE RANGE:+113° F. to+1500° F,
Write) for new. CURRENT RANGE: 10 to 500 Amperes
Brochure containing SPST Normally open or closed types.
complete specifications:

advanced concepts of
precision specialty
switches for maximum protection

Patents Pending

'1b]nu£>{§3nﬁﬁtyczuaml

1631 COLORADO AVENUE
SANTA MONICA, CALIFORNIA
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onto a seed crystal. However, sili-
con carbide does not melt at ordi-
nary pressures, but rather va-
porizes and decomposes.

The Shockley theory was put into
practice at the Stanford Research
Institute’s ceramics technology
group under a subcontract from the
Bureau of Ships and the Shockley
Transistor Corporation. At Stan-
ford, Frank A. Halden and co-
workers melted pure silicon in a
carbon receptacle. The carbon of
the crucible diffused into the molten
silicon and saturated the solution.
A cool spot was produced in one
area of the solution by careful tem-
perature control. This resulted in
a localized area of supersaturated
solution from which silicon carbide
crystals can be grown.

At present the SiC crystals are
too small for commercial use. But
the process shows enough promise
for the Electronic Warfare and
Parts Branch of BuShips to extend
the research another year, giving
Halden time to come up with meth-
ods of growing large crystals.

This project may be a promise to
raise the temperature limits for
transistors and diode operation up
to 1,800 F. At the present time,
transistors of germanium and sili-
con are limited to operate only up
to 190 F to 450 F.

Casting Pure Silicon
For Infrared Optics

SILICON INFRARED optics can be de-
signed  with greater economy
through the perfection of a new
technique for casting pure poly-
crystalline silicon of the highest
optical quality, developed by the
Semiconductor Division of Hughes
Aircraft, Newport Beach, Califor-
nia. Repeated tests demonstrate
conclusively that there is no sig-
nificant difference between trans-
mission and emmisivity of cast
polycerystalline silicon and grown
single ¢rystal silicon.

Scattering characteristics of poly-
crystalline silicon are closely similar
to those of a single crystal, and are
not affected by wide variations in
grain size. Density is the same as
that of the single crystal material.
Cast silicon has about 80 percent of
the breaking stress and modulus of
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clasticity properties of the single
crystal material,

The caxting method calls for the
uge of vacuum metallurgy. Vaenum
induction furnaces. purchased by
Hughes in this connection, were
made by Consolidated  Electroda-
namies Corp., of Rochester, New
York.

Insulating Ferrite
Memory Cores

Polyurethane pad insulator

A SERIES OF temperature controlled
memory planes. designed to tunc-
tion efficiently in adverse environ-
ments. iz under development by the
Applied Logics Division, General
Ceramies  Corporation.  Keasbey.
New Jersey.

The new unit solves the problem
of insulating ferrite memories. Be-
cause the ferrite cores are sensitive
to mechanical pressure. selection of
a4 =uitable thermal insulating mate-
rial was a problem. A pad of poly-
urethane placed on either side of
the memory plane. proved to be a
satisfactory solution.

First in the series ix a 16 x 16-
core array. together with its tem-
perature controlled assembly, en-
closed in a 4 x 5 x 1-in. magnesium
case. For airborne applications. the
present design functions at 8 C
+7 deg in an ambient from —55
C to + 85 C. It maintains its tem-
perature at 60,000 feet. Warm-up
time is less than five minutes.

Daniel Haagens of General Ce-
ramics, manager of the division,
announced that they were working
on other units for an ambient of
100 C and for applications in ground
equipment.

The device shown meets the specs
of MIL-E-005272B, USAF.
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PRECISION TRIMMER POTENTIOMETERS by TIC
are standard in twelve different styles and each in a wide range of
resistance values. The extensive use of trimmers in such applica-
tions as airborne, shiphorne and ground hased military clectronic
cquipment for navigation, flicht control, fuel control, radio trans-
mission and reception, telemetering, computers, firc control and
many others demands reliability and stable operation under
severe envirommental conditons. TIC quality-control procedures
and environmental testing assure the user of the uliimate in de-

pendable trimmer potentiometers.

TWELVE IMPORTANT CHOICES — six box type and
six rotary type multiturn and single furn with wircwound or
metallic film  resistance  clements, high  temperaturc-
resistant construction, varied mounting methods, and
sizes ranging from micro-miniature

to the size of a quarter in diamecter,

TP%-St 9
RY0? -

For new

catalog of

the trimmers,
illustrated

| ahove write,’
| wire or
call

Subsidiaries:

permit the design engineer optimumn
freecdom to sclect the unit Dest
suited to his application. Special
designs may be readily accommo-

dated by TIC engincers.

TECHNOLOGY INSTRUMENT CORPORATION

Technology Instrument Corp. of Calif.

North Hollywood, Calif.

Acton Laboratories, Inc., Acton, Mass,
Tucson Instrument Corp., Tucson, Ariz,

Servotrol, Inc., Chicago, 11l

569 MAIN STREET
ACTON, MASS.

Altomac Corp., Canton, Mass,
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PRODUCTION TECHNIQUES

Overall view of transistor assembly machine. Controls, water and

etchant supplies are not shown

ELECTROLYTIC
ETCH 4

HEADER

RE-SEAT _

FEED, FORM, AND
WELD BASE TAB

FEED AND

RINSE

BAR-RIBBON
MACHINE

/7 FEED AND
CUT RIBBON

& TRIM EXCESS
RIBBON

HEADER
MACHINE

155 UNLOAD
WS COMPLETED UNIT

LOAD HEADERS

TRIM LEADS

FIG. 2—Sequence of operations performed on bar-ribbon and

header assembly rotary index tables

Mechanized Transistor Assembly

By R. C. SHAFER, Engineering Department Chief, Western Electric Co., Inc, Allentown, Pa.

FIRST STEP in the development of
an automatic assembly machine for
grown junction transistors was re-
designing the transistor to facili-
tate automatic handling (Fig. 1).

The machine is built around two
commercial, clutch-actuated rotary
index tables mounted on a single
rigid base. The bar-ribbon assem-
bly and the header, the two major
subassemblies of the transistor,
are prepared on 16-station and 8-
station index tables, respectively,
and are joined at a common weld

SOLDER CLAD
RIBBON

GOLD WIRE
LEAD

KOVAR RIBBON
LEADS

PNP BAR
0

0 \
MODULAR

SEALED
LEADS

FIG. 1—Old transistor design at left, mech-
anized assembly design at right
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station. Fig. 2 depicts the sequence
of machine operations.

An endless roller chain encircles
each table and drives all of the
work stations associated with that
table. Work stations requiring only
vertical movement are operated
from face cams driven from the
roller chain through a sprocket.
Work stations requiring a multi-
plicity of movements have their
own cam shafts which are driven
from the roller c¢hain through
helical gears and sprockets.

Although most station move-
ments are cam controlled, air
cylinders are used on the trimming,
forming and welding stations.
Solenoid valves are used to control
the flow of deionized water, etch-
ant, air and nitrogen, which is
used for drying the etched and
rinsed bar-ribbon assembly.

Over-all machine timing is con-
trolled by a sequential cam timer
in the control set. Individual work
stations are synchronized by the

right

Rollers at

Ribbon feed station.
straighten ribbon

roller chains which are driven by
ratio motors through single revolu-
tion clutches,

The control cabinet also houses
4 separate power supplies for elec-
trolytic etching, 3 capacitor dis-
charge welding supplies, power
supplies for soldering, interlock
control circuits and a test circuit.
This test circuit checks the com-
pleted bar-ribbon assembly before
it is welded to the prepared header.
If the bar assembly is defective, the
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Engineers seeking stimulating careers
set a course to Link...in Binghamton, New York

Set sail on a well-charted course! Engineers with a cir-
cumspect eye on the future choose their place of employ-
ment only after careful, soul-searching deliberation. Link
Aviation, Inc., Binghamton, N.Y., has all the necessary
ingredients for stimulating careers:

The company-As the pioneer and leading producer of
electronic flight simulators, Link has greatly expanded its
capabilities in fields such as automatic control, optical and
visual display systems and data processing. For example,
Link is now the world’s largest producer of analog com-
puting equipment.

Working environment - Management men are engineers.
They understand your work and point of view. This kind
of administration provides engineering thinking right up
to policy level.

Living environment -~ Binghamton, N.Y. is a delightful
place to live. Located at the tips of the famous Finger

Write for

information regarding
openings at our
Research and TR
Development laboratories ! \, f
in Palo Alto, e \ (
California, ; SR e,

Lakes, Link-Binghamton abounds in year-round recrea-
tion... boating, fishing, hunting, water skiing and camp-
ing. Charming homes, modern schools, and convenient
shopping centers are in abundance.

Additional benefits -include excellent salaries, generous
hospital, health, retirement and profit-sharing benefits,
and graduate level courses underwritten by Link.

The positions-Openings exist for engineers qualified in
the following fields: analog and digital computer compo-
nents and systems, radar simulation, advanced circuit
development, ASW/AEW systems simulation, fire control
computer design, optical systems development.

Hoist anchor now! Write to
Mr. A. K. Darrah, Link Aviation, Inc., Binghamton, N.Y.

A
A subsidiary of GENERAL
General Precision ‘l'x PRECISION
Equipment COMPANY
Corporation

LINK AVIATION, INC,

;}

C

H - Se (- Z'fr//‘_
Hi - RS/HM
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STABLE TO ONE PART
IN A BILLION . ..

or more technically stated, one part in 10? for a twenty-

four hour period. This rate error is equal to that of a

clock varying one minute every 1920 years! Designed for
airborne, shipboard and stationary applications to operate from
either 400 cycles, 60 cycles, 110 volts or 28 volts D.C. with

or without standby battery. Borg Frequency Standards withstand
extremes of temperature, humidity, vibration and shock. Want
the complete story? It's yours for the asking . . . brochure
BED-A94 for mobile applications, BED-A95 for stationary.

.« . another Borg Frequency Standards application —

nuclear-powered submarines ...

BORG EQUIPMENT DIVISION

AMPHENOL-BORG ELECTRONICS CORPORATION
JANESVILLE, WISCONSIN

MICROPOTS + MICRODIALS * INSTRUMENT MOTORS * FREQUENCY STANDARDS

CIRCLE NO. 134 REARER SERYICE CARpP

test circuit prevents the header
table from welding it to a header.

In preparing the bar-ribbon as-
sembly on the 16-station table,
Kovar ribbon is fed from a supply
spool, straightened by rollers, cut
and loaded into insulated carrying
fingers.

Two small spots of solder are
applied to the Kovar ribbon by
utilizing the ribbon as a resistance
heater. The Kovar ribbon, pre-
viously fluxed in the desired spots,
melts off small portions from 2
ribbons of solder which are fed
across the Kovar ribbon.

The ribbon is then cut, formed
and refluxed for soldering to the
ends of the germanium bar. The
npn bars are manually oriented
and loaded into the magazine, but
are fed, transferred and soldered to
the leads automatically.

Flux residue is removed by a
water rinse. An electrolytic etch
removes about 0.005 inch from each
face of the npn bar (0.025 x 0.025
x 0.125 inches). The etchant is 0.1
percent potassium hydroxide at 300
milliamperes constant current and

. Sa sl
Solder application (right) and ribbon
blanking stations (left)

L A i uity

Other side of solder application station.
Solder spools are at right of horizontal
air cylinder
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AIRPAX

Lead fluxing, npn bar feed and rinse sta-
tions (right to left). Heated slides are
below bar magazine

Header loading station. Header carrier is
at top left

250 volts. Etching is followed by a
rinse of ultrapure water (less than
0.4 microhms conductivity).

The test circuit which controls
the operation of the header table
measures the current passed by the
photosensitive etched bar, under
constant illumination. The current
is proportional to alpha or gain.

Headers are processed on the 8-
station table. An electromagnetic
chuck inserts the headers into the
carrying fixtures after picking them
off a vibrating track. Modular
spaced leads keep the headers
oriented on the track. After the
internal header leads are trimmed
to length, a piece of solder-clad
ribbon is fed, formed, welded to
the header base lead and cut off.

Unless a defective bar-ribbon is
detected by the test circuit, both
subassemblies are joined together
at the common weld station. The
bar assembly is released by its
carrying fingers and the transistor
assembly retracts with the header
carriage. Excess ribbon leads are
trimmed off.

Considerations which led to the
development of the machine and
redesign of the transistor are voe-
ported in the July, 1958, Western
Electric Engineer.

ELECTRONICS - SEPTEMBER 11, 1959
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For DC INSTRUMENT AMPLIFIERS

See us at ISA
Booth No. 142.144

Synchronous modulator — demodu-

lator functions are performed in a

single Type 600 DPDT chopper. Full
wave demodulation permits high
conversion efficiency.

Split reed construction with total
contact isolation permits use in sta-
bilized DC Instrument Amplifiers.

Airpax Type 600 operates from a

6.3 VOLT, 400 CPS source. Contact
action is BBM. Permanently adjusted
contacts insure long trouble-free life.

AIRPAX ELECTRONICS

INCORPORATED

JACKTOWN ROAD, CAMBRIDGE, MARYLAND

CAMBRIDGE DIVISION,
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On The Market

Transformer
encapsulated

UNIVERSAL TOROID CoOIL WINDING,
INC, 171 Coit St., Irvington 11,
N. J., has developed a new low cost
subminiature variable differential
transformer for use as a dis-
placement transducer. Among the
features of the DT-401 are inter-

changeable cores, magnetic shield-
ing and Teflon insulated leads for
added strength. Overall length is
0.468 in.; finished o-d, 0.313 in. The
unit shown guarantees a null of less
than 100 xv with an input of 3 v
at 400 cycles. Sensitivity is 2.7
mv/mil deflection with this input
and linear range is =0.005 in.

CIRCLE NO. 300 READER SERVICE CARD

Standard Resistors
and ratio sets

JULIE RESEARCH LABORATORIES, INC,,
556 W. 168th St., New York 32,
N. Y., has available a complete line
of laboratory-standard resistors
and ratio sets to 0.0015 percent ab-
solute accuracy and 0.0005 percent
relative (ratio) accuracy, with com-

parable stability. The NB-1 style
oil - immersed, hermetically - sealed
units have application in produc-
tion gear, laboratory and field in-
struments, -analog computer net-
works, and operational amplifier
summing networks, as well as in
laboratories as reference and cali-
bration standards.

CIRCLE NO. 301 READER SERVICE CARD

Teflon Insulators
feed-through type

FLUOROCARBON ProbDUCTS INC., Cam-
den 1, N. J., has introduced a versa-
tile family of Teflon feed-through
insulators especially designed for
permanent and demountable appli-
cations. The permanent type,
known as the Chemelec series CF-

400 insulator, incorporates a her-
metic solder seal. The semiper-
manent, or demountable seal,
designated Chemelec series CF-
414, utilizes silicone rubber “0O”
rings to establish seal between the
insulator body and the bed plate
and between the feed-through ter-
minal and the insulator body.
CIRCLE NO. 302 READER SERVICE CARD

Tachometer
highly sensitive

AIRPAX ELECTRONICS, INC., Sem-
inole Division, Ft. Lauderdale, Fla.
The new Tach-Pak makes possible
the accurate measurement (0.25
percent) of the speed of any rotat-
ing, reciprocating or oscillating
shaft or mechanism. The units re-

quire input signals no greater than
5 mv. Employing a magnetic
pickup, no mechanical or electrical
connection to the moving compo-
nent is necessary. The 0 to 5 v
output of standard Tach-Paks drives
loads as high as 3,000 ohms. Out-
put voltage is proportional to speed
or rpm of the device measured.

CIRCLE NO. 303 READER SERVICE CARD

A-C Voltmeter
transistorized

MOTOROLA  COMMUNICATIONS &
ELECTRONICS, INC.,, 4501 W. Au-
gusta Blvd., Chicago 51, Ill. A new
all-transistorized battery-operated
a-c voltmeter provides laboratory

136

performance and range combined
with easy portability. [t has full
scale readings of 1 mv to 300 v in
12 ranges with an essentially flat
frequency response of 20 cps to 1.5
mc. High input impedance of 10
megohms shunted by 15 puf is pro-
vided in the 1-300 v range, and in-
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WHY USE TWO?

The versatile new JFD LC Tuner combines the character- A wide selection of 12 LC Tuners (in panel and printed
istics of a precision variable capacitor and a metallized circuit mounting types), each offering a large range of
inductor. Its unique miniaturized construction helps effect resonating frequencies, meet most circuitry requirements.
compact electronic packaging to meet space challenging 1f our standard line does not meet your needs, our engi-
demands . . . affords higher reliability, faster assembly, and neering staff will be glad to design LC Tuners that suit
greater economy in prototype desigﬁ or. production. your individual circuit specifications.

Typicol LC Tuners Now Available
Selt Resonoting tongth

Mode! Frequency Range Above Panel Diameter
LC303 450-700 MC 635 5/16"
LC304 300~-500 MC .845 516"
LC306 200-450 MC 1.104 5/16"
LC309 125~200 MC 1.691 5/16"

Write for Bulletin 216 for further facts. Include your current design or
performance problems for specific recommendations.

3 PHONE DEWEY 1.1000
Pioneers in electronics since 1929

| | ELECTRONICS CORPORATION

1462 62nd Street, Brooklyn, New York

JFD Canada Ltd. JFD International
51 McCormack St. 15 Moore Street
Toronto, Ontario, Canada New York, New York
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FREQUENCY RANGE . l

0.05 cps to 30 KC, (?own to | put impedance of 1 megohm
0.01 cps with corrections | shunted by 25 puf is provided in the
VO “AG[ RAN GE | 1-300 mv range. Accuracy is within

*5 X to 1 > and the
0.02 to 200 volts Peak-to-Peak o percent up to me an

unit is useable as an indicator up
ACCURACY | tosmc.
3% throughout all ranges ana CIRCLE NO. 304 READER SERVICE CARD
for any point on meter scale.

INPUT IMPEDANCE

10 megohms with average

capacitance of 30 uuf.

RESPONSE

Peak-to-Peak.
FEATURES: .

® Minimum pointer “Flutter”

down to 0.05 cps.

® Reset switch for rapid

measulrements.

® Only one period of wave re-

quired for stable reading.

® Single logarithmic voltage

scale and linear decibel scale.
s Write for catalog

for compiete information

X-Band Delay Line
spiral waveguide

... 01 10
0.01 cps
with
corrections

TURBO MACHINE Co., Lansdale, Pa.
Cvlindrical assemblies of spiral
waveguide delay lines, in single
coils up to 78 ft in length, and
multiple interconnected systems of
any length are now being built.
Twypical input vswr measurements
of the compact, light weight and
rugged units are less than 1.20 at
any X-band frequency. Insertion
loss is less than 0.1 db per ft of
length. The X-band delay line is
constructed from 1.000 in. by 0.300

BALLANTINE

in. o-d aluminum waveguide with
EL ECTR ONI C brazed flanges.
VOLTMETER CIRCLE NO. 305 READER SERVICE CARD
Model 316

Price: $290,

Decade Scalers
versatile units

|  HAMNER ELECTRONICS Co., INC.,

D Manufacturers of precision Electronic Voltmeters, I Princeton, N. J. The N-220 is a
L. Voltage Calibrators, Capacitance Meters, DC-AC low-cost, fast-counting device using
ik’ Inverters, Decade Amplificrs, and Accessories. three in-line decades and a 4-digit

electromechanical register. Time

BALLANTINE LABORATORIES, INC. 252050y revolution is 1 psec. Preset count is
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systems offer you

the widest recording ranges available

Versatile “recti/riter” recorders, both Single and Dual
channel. have established new standards for reading
ease, full-scale accuracy, and up-front operator conven-
iences. Now, the applicability of the “recti/riter,” or other
graphic recorders of one-milliampere sensitivity, is ex-
tended to the widest practical limits by the use of Series
300 accessories, which presently include models:
301 DC AMPLIFIER 353 LINE VOLTAGE MONITOR
350 MULTI-VOLTAGE MONITOR 354 LINE CURRENT MONITOR
351 AC MULTI-CURRENT MONITOR 333 LINE SERVICE MONITOR
352 LINE FREQUENCY MONITOR (a single-package combination
of 352, 353, and 354)
Only the “recti/riter” systems, recorders and match-
ing accessories, offer these wide ranges for recording
electrical parameters:
10 millivolts to 1000 volts . . .
500 microamperes to 1000 amperes . . .
Monitor standard frequencies—40, 60, 400 cps.

° TEXAS INSTRUMENTS

I NCORPORATED
GEOSCIENCES AND INSTRUMENTATION DIVISION

®

3609 BUFFALO SPEEDWAY ¢ HOUSTON, TEXAS ¢ CABLE: TEXINS

FULL SCALE RANGES—Accessory scales give quantitics
per division equal to decimal multiples or sub-multiples of
1, 2, and 5 in keeping with standard 50-division chart
of recorders.

ACCURACY—Combined recorder-accessory response departs
from true value at any point not more than 2 per cent of
the full scale value.

POWER REQUIREMENTS—No auxiliary power required
for transducer accessories . . . a 45-volt battery or optional
AC supply is used with the DC Amplifier.
SIZE—Aluminum cases 214" H., 74" W., 10” D. (Monitors
may be mounted inside as integral part of recorders.) Mount-
ings are available for relay racks, f{lush mounting, portable,
or desk use.

To select the “recti/riter” recorder-accessory system that
meets your exact measurement requirements, let TI give
you complete technical assistance . . . write or call today!

OTHER TI/IID PRODUCTS

e Complete Geophysical Instrumenta-
tion

® Measurement and Control Systems

® Automatic Test Equipment



When You Do It Yourself

The Best In Teflon

It's a matter of good precaution—Getting the full advantages \
of this material depends largely on the processing ability of
your supplier. He must meet all of these qualifications: ‘

l Fabricating experience. facilities and rigid quality control to
supply a uniform. non-porous Teflon. free from any flaws, thus
eliminating costly rejects or malfunction of your end product. |

2 Dimensional accuracy—no matter what form you order, it
should be carefully sized to industry specifications. Any
waste of Teflon adds substantially to iis cost, and correc-
tive finishing in your own shop unnecessarily adds produc-
tion time and expense.

Under the name, Chemlon, “John Crane” gives you full satisfaction
on each of these points, plus engineering assistance on any problem
you might have, o

Contact *“John Crane'’ about your specific needs.
Also ask for Bulletins T-110 and T-122.

Crane Packing Co., 6102 Oakton Street,
Morton Grove, Illinois, (Chicago Suburb)
In Canada: Crane Packing Co., Ltd., Hamilton, Ont.
*DuPont Trademark _ .
= e CE
SEEE N5
= WECHANICAL PACKINGS SHAFT SEALS

CRANE PACKI
P

OFFICES IN ALL

e k {
TFLON PRODUCTS LAPFING MACHINES THREAD COMPOUNDS

COMPANY

RINCIPAL CITIES l
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10, 100, 1,000. Accessories include
I-f timer, plug-in r-f power supply
and amplifier. Discriminator range
is from —50 to 4100 v with an
alternate chaice of low-level dis-
crimination of from —10 to —0.25 v
or G-M use, and increased sensi-
tivity of 1 mv is available with the
addition of a plug-in  amplifier.
CIRCLE NC. 306 READER SERVICE CARD

Electric Counters
pulse grouping

PIC AUToMATION CONTROLS Div,
of General Controls Co., 8070 Mec-
Cormick Blvd.,, Skokie. Ill. Count-
ing pairs, quads, and other group
quantities without pulse divider
circuits, is achieved by new pulse
grouping electric counters. In op-
eration, a pulse grouping counter
dexigned to count pairs tone count
for two pulses) for example, ac-
cumulates one pulse and then regis-
ters one unit count on the second
pulse. Five number wheels arve
provided to register unit counts, A
sixth number wheel can be ar-
ranged to register accumulated
partial counts.
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Precision Resistors
variety of leads

ULTRONIX, INC., 111 . 20th Ave,
San Mateo. Calif. Special pre-
cision wirewound resistors with
any specified temperature coefli-
cient between —25 and 46,000
parts per million per deg C in
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85’ diameter tracking antenna, shown under construction. Reflector face surface is fabricated from
aluminum. Pedestal, Polar Cage, Declination Cage and back up structure are of galvanized steel.

New BLAW-KNOX 85' diameter tracking
antenna for U.S. Lunar Probe Project

This newest Blaw-Knox 85’ Tracking Antenna is part of
the Space Probe Project of the Jet Propulsion Laboratory
at Pasadena, Calif. It will be used to maintain communi-
cations with space vehicles at ranges up to 250,000 miles.

Its design is fully determinate. All structural members
of the assembly are analyzed for stress and deflection
before fabrication. Coupled with shop fabrication and field
erection to rigidly accurate tolerances, it is capable of the
highest gain, with a minimum of distortions or aberrations.

The entire drive system embodies such critical design
requirements as infinitely variable movement with negligi-
ble creep or overrun for tracking. The slewing drives are
capable of the extremely rapid acceleration and decelera-
tion necessary to focus on targets.

CIRCEF NO 141 READER SERVICE CARD

Pioneering like this is the latest step in a long series of
Blaw-Knox developments. Such milestones as the Guyed
Vertical Radiator design in AM radio, the first radar
antenna used to bounce signals off the moon, and the
Tropospheric Scatter Antenna for over-the-horizon tele-
vision have marked Blaw-Knox as a world leader in ad-
vanced design, fabrication and erection techniques.

Blaw-Knox welcomes the opportunity to translate your
most advanced concepts into highly reliable operating
equipment. Contact the Antenna Group.

Antennas-—Rotating, Radio Telescopes, Radar, Tropo-
spheric Scatter, and Ionospheric Scatter.

BLAW-KNOX COMPANY

Blaw-Knox Equipment Division
Pittsburgh 30, Pennsylvania

BLAWNOX
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Jack Carroll

Managing Editor, electronics
Holds Partial Staff Meeting

Resumé:

Carroll, John M., (seated in photo) Lehigh
University, BS, Hofstra College, MA in
Physics, member several L.LR.E. commit-
tees. Naval electronics, World War II.
Electronics engineering officer during Ko-
rean war. Background in engineering de-
rives from experience with the National
Bureau of Standards, Naval Research
Laboratories, Liberty Aircraft, American
Instrument Co. Author of technical books
for McGraw-Hill Book Company.

Present Occupation:

Jack Carroll is responsible for “getting-
out-the-book’’ each week within the frame-
work of editorial policy formed by W. W,
MacDonald, Editor of electronies. Jack is
occupied with editorial makeup, with the
accuracy of editorial content, with sched-
uling the workload of a 26-editor staff to
provide maximum coverage of technical
developments and business information.
References:

Jack is a dedicated man—dedicated to the
interests of the readers of electronics
magazine. His prime goal is to help edit
a publication which will be required read-
ing for the important people in the elec-
tronics industry — a publication that will
fill the needs of design-research, produc-
tion, management. If you are not receiv-
ing the publication that is edited to keep
you best informed, if you are not a sub-
seriber, or if your subscription is expir-
ing, fill in the box on the Reader Service
Card. Easy to use. Postage is free.

electronics

A McGraw-Hill Publication
330 West 42nd Street, New York 36, New York

values of 10 ohms to 3 megohms
are now available. They have ap-
plication in telemetering, Zener
diode and other circuits requiring
positive temperature compensa-
tion. In bridge circuits high tem-
perature coefficient resistors can
be used to accurately measure
temperature. Units are character-
ized by close tolerance and com-
pression molding in an alkyd resin.
They meet or exceed all applicable
military specifications.
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Shaded-Pole Motor
reversible

BARBER-COLMAN Co., Rockford, I11.,
announces a reversible shaded-pole
motor that fulfills the requirements
of an a-c tachometer or rate genera-
tor. With rated a-c voltage applied
to the main winding, a voltage is
generated in the shaded windings
which is proportional to the speed
at which the rotor is driven. Volt-
age is nearly linear from 1,000 to
3,000 rpm. Generated voltage from
a typical AYAE rate generator
with low impedance shading coils
(150 ohms) is 2 v per 1,000 rpm
and can be increased to 10 v per
1,000 using shading coils of higher
impedance.
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Rotary Switch

multiposition

INDUSTRIAL DEVICES INC., 982 River
Road, Edgewater, N. J., has de-
veloped a 12-position instrument-
quality rotary switch with contact
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TYPE 1000 and 750 T-POTS

INHERENT STABILITY
Assured in a DALOHM 750 or 1000 Trimmer Potentiometer

The ability to perform reliably under extreme
conditions of heat and humidity is only one
mark of the inherent stability that is standard in
Dalohm trimmer potentiometers.

Stored on the shelf for months.. . or placed
under continuous load ... operating in severe
environmental, shock, vibration and humidity

conditions . . . Dalohm precision trimmer poten-
tiometers retain their stability because it has
been “firmly infixed” by Dalohm design and
methods of manufacture.

For all applications demanding trimmer poten-
tiometers that meet or surpass MIL specifica-
tions, you can depend on Dalohm.

ELECTRONICS -

WIRE WOUND « SEALED « HIGH POWER » DALOHM
TYPE 750 and 1000 TRIMMER POTENTIOMETERS

Miniature and standard sizes with
completely sealed cases. Three
terminal configurations provide
the solutions for demanding de-
sign problems.

750 1000
Roted ot ...2 watts 2.5 watts
Resistance
range ...... 10 ohms 1o 30K ohms 10 ohms to 50K ohims
Standard
tolerance ... == 5% = 5%
Size .......- 180" x 300 x 1.000"" 180"/ x 300" x1.25"
Screw
adjustment ..17 == 2 revolutions 25 = 2 revolutions
Weight ..... 2 groms 2.5 groms

N\
.

e Completely sealed

® Meets humidity requirements of

MIL-STD-202A, Method 106A or
MIL-E-5272A, Procedure 1

® End resistance is 3%, maximum

e Nominal resolution is from 0.1%

to 1.2%

o Temperalure coefficient is

50 PPM/° C.

e Meets load life requirements of

MIL-R-19A

e Surpasses applicable paragraphs

of MIL-R-12934A

Write for Bulletins R-41A and R-44, with handy cross-reference file cards.

SEPTEMBER 11, 1959

SPECIAL PROBLEMS?

You can depend on DAILLOHM, too, for
help in solving any special problem in the
realm of development, engineering. design
and production. Chances are you can
find the answer in our standard line of
precision resistors (wire wound, metal
film and deposited carbon); trimmer
potentiometers: resistor networks; collet-
fitting knobs; and hysteresis motors. If
not, just outline your specific situation.

from DALOHM
Better things in
smaller packages

DALE PRODUCTS, INC.

1300 28th Ave., Columbus, Nebr.
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THE

MILITARY
REQUIREMENTS

FOR

MOON BASE

This is the title of one of four
najor space proposals developed
by Martin for the military and
astroscientific branches of our
Government. The importance of
this proposal is tico-fold:

the incrvitability of an actual moon
base program by this country
within the next 5 years, and; the
Sfact that we could and can
undertake such « project now —
not (n theory but in “hard”
engineering design. For Martin's
cight divisions add up to

one of the top capabiliticsinthe free
qeorld for mai’s first ventures in

space-planctary exploration.

P
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BALTIMORE 'DENVER 'ORLEANDO
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resistance less than one milliohm,
It is available in six models, one to
six poles, cffering a voltage break-
down rating of better than 1,000 v
rms. It features a nylon detent and
hardened beryllium copper detent
spring to promote unusually smooth
detent action for the full life of the
switch. Switch has been designed
for use exceeding 250,000 cycles of
rotation, either continuous or
limited as desired.
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MISSILE AERODYNAMIC SURFACE

ACTUATION SYSTEM

AERODYNAMIC
SURFACES (4}

l"

-« £ - 4
contROL /( } o
soweworss ./ ’ LZ P —
COLD 6AS . s HOT GAS
CrecxouT PORT, ! /jj,{ ACTUATOR
ot A
s

REUES vALVE . ™ ;

SO0 / 4

PROPELLANT / l 0

CASE i §1 I
IGNITER “~SOLENAID

ELECTRICAL CONNECTOR

Actuation System
for missiles

BENDIX PropUCTS DIVISION, Bendix
Aviation Corp., South Bend 20, Ind.
Missile aerodynamic surface actua-
tion system includes two 3-position
actuators, solid propellant and ig-
niter. It eliminates gear train or
levers since all differential action is
obtained within actuators. Actua-
tors can be designed for various
loads and travel. System weighs 5
lb and exerts 50 in./lb surface
force.

CIRCLE NO. 311 READER SERVICE CARD

I RELAY
S28AIHEA
ILTORS, INC, }

current sensitive

FiLtors, INc.,, 30 Sagamore Hill
Drive, Port Washington, N. Y. S
type current sensitive Powrmite
relay meets shock tests of 100 g's
for 11 millisec and vibration tests
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SMALL
WONDER

..EG&G’s 1802
HYDROGEN
THYRATRON
Provides—

Compact
Efficient
Rugged
Versatile

EG&G’s ceramic-metal hydrogen thyratron tube — 1/7th the volume of the
5948/1754 — enables extremely compact modulator design. The 1802 weighs but 2.07

pounds, with height of 53 inches and diameter 33 inches.

The EG&G 1802 — designed to operate at high power levels, high repetition rates

and high temperatures — can be mounted in any position.

It also features low cathode input power, low trigger drive requirements, fast
warmup and low jitter. Rapid recovery allows operation at repetition rates above 50,000

pulses per second.

The 1802 has withstood 500g shock
and 2000 cps vibration at 10g.
Ceramic-metal construction permits
envelope temperatures to 400°C,
ambient temperatures to 125°C.

Average Anode Current (Ib)
RMS Current (Irms)
Pb Factor (epy x ib x prr)

MIL-ACCEPTANCE TESTING:

Peak Anode Voltage (epy)
Peak-Anode Current (ib)

25KV

1000 amps
1.5 amps

40 amps

20x10°

Individual ratings can be exceeded by derating other conditions. Thus the EG&G
1802 has been operated at 30KV anode voltage, or at 2000 amperes anode current, or

at a Pb factor of 50 x 109,

For additional technical data or other information, please write to:

EDGERTON, GERMESHAUSEN & GRIER, INC.

160 BROOKLINE AVENUE, BOSTON 15, MASS. » 1622 SOUTH “A" STREET, LAS VEGAS, NEV.
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of 10-55 cps at 0.06 double ampli-
tude, 55-2,000 cps at 30 g’s. Contact
arrangement is 2 C (dpdt); am-
bient temperature range, —65 C to
125 C; dielectric test (at sea level),
1,000 v (750 v between open con-
tacts) ; contact rating, 2 amperes
resistive. Coil resistances from 185
to 10,000 ohms are available.
CIRCLE NO. 312 READER SERVICE CARD

Gear Motor
three-speed

WESTERN GEAR CoRP., 132 W. Colo-
rado St., Pasadena, Calif.,, an-
nounces a 24 v d-¢ centrifugally
governed controlled three-speed
gear motor. The motor is rated at
0.1 hp at 1,920, 1,440 and 960 rpm
with #=1 percent variation. It is a
totally enclosed explosion proof
motor designed for 500 hr life and
built to meet the latest military
specifications for camera and tape
applications. It measures 6% in. in
length by 2+ in. in diameter.

CIRCLE NO. 313 READER SERVICE CARD
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Single-Turn Pot
subminiature

DAYSTROM PACIFIc, 9320 Lincoln
Blvd.,, Los Angeles 45, Calif.
Model 304 subminiature single-
turn pot offers linearity to 0.3 per-
cent and a 500,000-cycle life in a
package that is only % in. in diam-
eter and § in. in case length. This
is said to be 25 percent to 40 per-
cent smaller than previously avail-
able pots of comparable perform-
ance. Use of cylindrical mandrel,
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The way to know — an ominous shadow ENGINEERING BEYOND THE EXPECTED
over ocean or wasteland...an unidentified  Packard BelPs reputation as a leading designer
“blip” on a radar scope! A challenge from an  and foremost producer of IFF (identification,
airborne AN/APX-7 interrogating unit spurts  friend or foe) equipment is indicated by the fact
into the ether. In microseconds a reply  that both the AN/APX-7 and the AN ‘APX-6,
identifies the potential marauder as friendly.  which returns the reply, are products of our
The absence of such a reply alerts the pro-  Technical Products Division. Advanced devel-
tective and retaliatory might of the nation.  opment, company-sponsored, has recently pro-
duced miniaturized IFF modules which operate

up to 200°C,

PACKARD BELL ELECTRONICS

C ’'39 PB
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IMPEDANGE: 1,000 MEGOHMS

Nothing gets past the Bradley line

1000 megohms is a powerful lot of resistance for a 6 amp rectifier. That’s
the reverse impedance of the Bradley REDTOP® silicon diode, and it’s
1000 times better than its nearest rival. But 1000 megohms is more than
a rating—it’s a symptom. You know how tricky it is to produce good
semiconductor units. The fact that Bradley turns out stock rectifiers in
volume with such ratings is a symptom of fastidious manufacturing prac-
tices. Leakage factors like 3 wamps and switching times like 2 usecs are
results of meticulous material processing and precision assembly in scaled
chambers. The extra safety margin in our superior ratings is comfortable
to have at critical points in today’s tight-tolerance circuits, especially
since Bradley diodes cost no more (often less) than the others.

J
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BRADLEY SEMICONDUCTOR CORPORATION

Formerly Bradley Laboratories Inc.

275 WELTON STREET, NEW HAVEN 11, CONNECTICUT
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Send us your
power specs. We
will send you data
on applicable
diodes.

B

f

1

instead of the conventional card,
permits a significant shortening of
the case and more precise winding
techniques. Environmental char-
acteristics: 2.0 w at 50 C, operates
to 125 C, withstands 20 g vibration
and 30 g shock.
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Log Electrometer
for reactor control

THE VICTOREEN INSTRUMENT Co.,
5806 Hough Ave., Cleveland 3, Ohio,
announces model LE-1 log electrom-
eter for precision measurement of
small currents over a wide dynamic
range. It is particularly well suited
for use as a reactor control instru-
ment. In addition to being stable
and reliable, the unit provides an
inexpensive method of measuring
8 decades of current in the range of
107 to 107 amperes. Trip circuits
can be incorporated on special
order,
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Oscilloscope
wide-band

ELECTRONIC TUBE CoORP., 1200 E.
Mermaid Lane, Philadelphia 18, Pa.
An accurate sweep delay with 18
calibrated ranges from 2 usec to 1
sec per c¢m is available as an op-
tional plug-in accessory in a single-
channel oscilloscope. Model K-120
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Improved performance plus

production economies
Your job...and

with
High Alumina

Ceramic to Metal
Precision
Assemblies

Take full advantage of the superior elec-
trical and physical properties of High
Alumina and Steatite ceramics. Let
CENTRALAB provide you with complete
assemblies.

The specialized techniques of close toler-
ance ceramic-to-metal fabrication are
daily routine at CENTRALAB. You can
eliminate production assembly problems
and at the same time achieve superior
products by relying on years of expert
knowledge and unequalled facilities for
engineering ceramics.

CENTRALAB can handle intricate, precision
assemblies involving machining of cer-
amics or metals to =.00025, metalizing of
ceramics, cementing, riveting, soldering,
plating, and stamping. Such assemblies
are regularly produced in their entirety —
from raw stock—in the CENTRALAB plant.

Write for your free copy of CENTRALAB'S
Ceramic Design Handbook giving your
detailed design data and complete elec-
trical and physical specifications on High

Alumina and Steatite ceramics.

Cen

X-5947 ®

ab /

PUMP PLUNGER

Length 1174”, diameter ground to
.0002" Total Indicator Reading.
Surface finish of 10 micro-inches.
Stainless steel epoxy bonded to
high alumina. Similar units up to 18”
long and 4" diameter can be made.

VARIABLE CONDENSER SHAFT
Precision 95¢, High Alumina shaft
and silver plated brass hardware
assembled and machined to a
Total Indicator Reading require-
ment of less than .002".

TUNER COUPLING ARM

To hold center dimensions between
riveted brass pivot and cemented
phosphor bronze bushing, bushing
is machined to a tolerance of
+.0005" or less. O-ring groove on
pivot machined to .012" wide,
—.000” -+ .002". Machined ceramic
screw.

NON-FLOATING VALVE SEAT
Comprised of ceramic cone with
surface finish of 3-5 helium light
bands brazed to machined and
copper plated bushing. After assem-
bly, Total Indicator Reading of
ceramic cone is less than .005".

CONTACT ROTOR ASSEMBLY

With riveted and soldered contact
arm. Nickel plated brass bushing
soldered to metalized ceramic. Tol-
erance —.000" -~ .001". on I.D. of
bushing after slotting.

9141 E. KEEFE AVE.

Cengga}ab's

A Division of Globe-Union Inc.

e MILWAUKEE 1, WIS.

In Canada: 804 Mt. Pleasant Rd., Toronto 12, Ont.

VARIABLE RESISTORS o ELECTRONIC SWITCHES « PACKAGED ELECTRONIC CIRCUITS « CERAMIC CAPACITORS o ENGINEERED CERAMICS

ELECTRONICS - SEPTEMBER 11, 1959
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United States Testing Co., Inc.

Branch Laboratories

150

It costs less to RENT AN
ELECTRONICS LABORATORY

than to buy one

You can save costly investment in laboratory equipment and staff...
and still get top-quality R/D services...by using the complete product
testing and evaluation facilities of United States Testing Company.
Since 1880 thousands of clients in all industries have used our services

to get:

Improved Product-Design

Through Testing
Our test engineers will set up an
evaluation program that ‘“‘locks in”
with each step of your product devel-
opment from design to prototype to
finished product.

An Independent Laboratory
We present a completely objective,
unbiased approach to your design
evaluation problems. All reports to
clients are impartial, factual and
confidential.

Economical Handling of Peak Loads
We are equipped to take over your
peak loads immediately at a fraction
of what it would cost your company
to maintain a staff of the necessary
calibre.

Product Qualification
Tests run by United States Testing
Company are recognized by military
and government procurement
agencies in placing a product on the
Qualified Product list.

Send for your free copy

Facilities and Services

Electronic Laboratory—evaluates
electronic components and systems
in communications and industrial
fields; includes automated facilities
for low-cost collection of reliability
data.

Environmental Laboratory—simu-
lates high-low temperatures, humid-
ity, altitude, immersion, salt spray,
sand and dust, rain, fungus, vibra-
tion, shock, acceleration, etc.

Materials Testing Laboratory—
conducts tension, compression and
transverse tests on metals, ceramics,
plastics, rubber and wood materials;
spectographic analysis and X-ray
also available.

Mechanical Laboratory—evaluates
mechanical, electro-mechanical
hydraulic and pneumatic devices.

Chemical Laboratory — covers all
fields including physical and biologi-
cal chemistry; also infrared spectro-
photometry. o0

of bulletin 5801 describing our

: ﬂ?ﬂ complete services and facilities.

World's Most
Diversified
Independent
Laboratory.

1415 Park Avenue, Hoboken, N. J.

BOSTON * BROWNSVILLE » DALLAS * DENVER - LOS ANGELES
MEMPHIS « NEW YORK « PHILADELPHIA « PROVIDENGE + TULSA
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oscilloscope includes features such
as a wide-band vertical amplifier
with 0.017 usec rise time, sweep
lock-out, beam position indicators,
single knob calibrator and sweep
controls, and others that simplify
operation and waveform analysis.
Unit is a general purpose laboratory
instrument for fast circuit work in
pulse applications such as radar,
guidance systems, and nuclear
work.
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R-F Transformers

wide-band

NortH HiILLs ELEcTRIC Co., INC.,
402 Sagamore Ave., Mineola. N. Y.
Two types of r-f transformers are
available in a hermetically sealed
package 112 by 1% by 1% in. Type
1211A covers 200 ke to 40 mc;
1211B, 3 to 100 mc. Impedance
ratio is 600 ohms to 75 ohms. Ap-
plications include antenna match-
ing, receiver and low power trans-
mitter coupling, and pulse circuits.
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X
Signal Sampler
for coax systems
T.E.M., INC, 71 Okner Parkway,
Livingston, N. J., announces a
group of signal samplers for mon-
itoring the signals present in co-
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SANTA ANA DIVISION

s,

-

Increased Production

MODERN PRODUCTION
FACILITIES —The new
modern Cannon factory
building in Santa Ana has
over 110,000 square feet
of floor space, equipped
with the latest automatic
and semi-automatic proc-
esses. This increased pro-
duction capability has
been organized especially
for the production of the
Cannon MS line of plugs.
QUALITY CONTROL — The
Santa Ana Division utilizes
the most modern methods
of quality control to insure
conformance to MIL-Q-
5923, MIL-C-5015, and
related specifications as
presented in the latest
QPL Lists.

T T

SPECIAL ENGINEERING

A complete engineering
staff is maintained at
Santa Ana to handle all
special modification re-
quirements on the MS
Series, and to serve cus-
tomerswith unusual needs.
FASTER DELIVERY — This
new facility further in-
creases the ability of Can-
non Electric Company to
provide fast deliveries of
Cannon Plugs, without sac-
rificing quality or reliability.
STOCKED BY DISTRIBU
TORS — Cannon Distribu-
tors, located throughout
the country, stock the
standard types of MS
Piugs and can arrange for
immediate shipment.

- ‘“&%ﬂ'-/‘ -

NEW MS-R SERIES
All Cannon MS Series
Plugs conform to Mili-
tary Specification
MIL-C-5015D (ASG)

CLASS R — environmental
resisting (Lightweight)
Cannon Plugs are a new
addition to the MS Line.
Class R Plugs are intended
for use where the plug will
be subject to heavy con-
densation, rapid changes
intemperature orpressure,
and to high vibrations.
Cannon is the only
qualified source for the
complete line of the
new Class MS-R Plugs.
MIL-C-5015D specifies
that Class R Plugs shall
have the ‘'wire sealing
grommets in firm contact
against the rear face of the
insert.’” This requirement,
now written into the speci-
fication, has always been
a Cannon design criterion
for all MS environmental
resistant designs.

‘Facilities for Cannon MS Series Plugs

MS — MS-A, MS-B, MS-E

= 260 Shell Styles m Light-
weight m 1 to 100 Contacts
m 15 different Diameters

All Cannon MS Plugs Con-
form to Military Specifica-
tion MIL-C-5015D (ASG)

OTHER MS PLUGS
AVAILABLE FROM
CANNON

MINIATURES - POWER »
RACK/PANEL + BATTERY
* PRINTED CIRCUIT

+MS ACCESSORIES * MS
MODIFICATIONS TO
MEET SPECIAL NEEDS

CANNON
fECTC
e ®

For further information write for the new MS-R Catalog, MS Nomenclature Guide, c AN N 0
and Catalog on MS Insert Arrangements to:

CANNON ELECTRIC COMPANY — =3
3208 Humbolt Street, Los Angeles, California - Please refer to Dept. 120 @ PL“

oo ==

LARGEST FACILITIES IN THE WORLD FOR RESEARCH-DEVELOPMENT-MANUFACTURE

Factories in Los Angeles, Santa Ana, Salem, Toronto, London, Paris, Melbourne and Tokyo. Distributors and Representatives in the principal cities of the world.
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THIS ERIE 557 CERAMICON" TRIMMER

with excellent stability and high max/min ratio

Within a dime’s diameter, ERIE 557 Ceramicon® Trimmers exceed
MIL-C-81 specifications for stability. The 4”-diameter ceramic
rotor is lapped and silvered to mate with a lapped and silvered
stator for dependable capacitance control throughout thousands of
hours service. Easy to adjust, yet will not drift off setting.

ERIE 557 Trimmers are designed for compact assembly to

chassis or multiple-mountings to a base strip.

Made in a wide range of capacities to cover temperature co-
efficients from NPO through N5200. Tested for 250 hours at twice
rated voltage in 85°C ambient.

Let us send specification literature describing ERIE 557
Ceramicon Trimmers, in standard and special types and capacities.
Address:

ERIE ELECTRONICS DIVISION

ERIE RESISTOR CORPORATION
Dept. A — Erie, Pennsylvania
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axial systems. They consist of a
section of 50-ohm transmission
line, fitted at either end with type
N, BNC, TNC, C or HN fittings and
with an additional arm added at the
center. In this arm is mounted a
probe, either loop or electrostatic,
whose insertion depth can be ad-
justed to provide a coupling varia-
tion range of at least 60 db. Thus,
a means is provided for taking
from a coaxial line a small amount
of signal for monitoring, coupling
wavemeters, ete.,, without adding
any appreciable discontinuity to the
line.

CIRCLE NO. 318 READER SERVICE CARD

Diode Tester
extended range

TELETRONICS LABORATORY, INC., 54
Kinkel St., Westbury, L. 1., N. Y.
Model MA-259 millimicroammeter
(at right in rack adapter) has been
developed to extend the range of the
model DT-257 diode tester from 50
pa to 0.01 pa to measure the low
reverse current characteristics of
silicon diodes. Used as a millimicro-
ammeter the instrument covers the
range from 0.01 pa to 1,000 pxa and
is completely self contained and bat-
tery powered.

CIRCLE NO. 319 READER SERVICE CARD

Tape Reader
transistorized

FERRANTI ELECTRIC INC., 95 \Iadi-
son Ave., Hempstead, L. I., Y.
Type TR5 tully transistor lzed, :elf—
contained photoelectric tape reader
operates at any speed up to 330
characters/sec and stops on the stop

CIRCLE NO. 153 READER SERVICE CARD >



HALF CUBIC INCH 90 DB AMPLIFIERS
FEATURE NEW CERAMIC TRANSFORMERS

New 455 kc three-stage amplifiers developed by the
U.S. Army Signal Corps utilizing the facilities and
competence of General Electric provide as much as
90 db gain with 5 kc bandwidth in a volume of
one-half cubic inch. This degree of miniaturization
evolved from sustained research and development
in solid state filters, delay lines and transformers
at the Electronics Laboratory, Electronics Park.

The unique bar-shaped transformers devéloped
for these amplifiers, combined with improvements
in existing ferro-electric ceramics, permits the most
compact packaging with extreme gain. This achieve-
ment in research and development is indicative of
General Electric’s technical competence in defense
electronics. 2272

Progress [s Our Most [mporfant Product

GENERAL @3 ELECTRIC

Defense Electronics Division
Heavy Military Electronics Department
Syracuse, New York
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STANDARD SIGNAL GENERATOR
Model 867

FREQUENCY RANGE: 15 kc to 30 mc on 15-ft high-
discrimination full-vision scale,

CRYSTAL ACCURACY: 0.019% with built-in 1-mc¢
harmonic source.

OUTPUT RANGE: 4 Bv 10 4 volts at 75 ohms. 0.4 pv
to 0.4 volt at 13 ohms. Automatic level control
for good stability.

AMPLITUDE MODULATION: Monitored and variable
up to 100% ; high quality assured by envelope
negative feedback. Modulation frequencies, 4oo
and 1,000 cps. Less than 200 c/s spurious FM.,

F.M. SIGNAL GENERATOR
Model 1066A

FREQUENCY RANGE: 1010 470 mc, on fundamen-
tals throughout. 0.0025% short-term stability.
DIRECT-READING INCREMENTAL TUNING: Stepped
control up 1o 1§ ke; continucusly variable from
o 10 20 and o to 100 kc.

OUTPUT RANGE: 0.2 BV t0 200 mv at §0 ohms.
MODULATION: FM devia‘ion continuously vari-
able and monitored from o to 20 and o to 100 kc.
Also AM up to 40%. Modulation frequencies, 1
and s kc.

CARRIER DEVIATION METER
Model 791D

MEASURES DEVIATION: 200 cps to 125 kc in four
ranges ; measures down to 10cps using external
readout.

CARRIER FREQUENCY RANGE:
directly calibrated.
MODULATION FREQUENCY RANGE : 50 Cps to 35 kc.
CRYSTAL LOCKING : ensures freedom from micro-
phony, allows measurement of FM hum and
noise in VHF and UHF communication and
broadcast transmitters.
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nce

nts pro
of Marcont

ent equipm

vided is

MARCONI
INSTRUMENTS

nport-

irv
ents of ety

test eauipm
Representa-
has retied
" avove are
£ their desng‘i
an impressty
in every

s to

Instruments

ey

o

AM & FM SIGNAL GENERATORS
AUDIO & VIDEO OSCILLATORS
FREQUENCY METERS [
VOLTMETERS * POWER METERS [
DISTORTION METERS [
FIELD STRENGTH METERS i
TRANSMISSION MONITORS E
DEVIATION METERS :
OSCILLOSCOPES, SPECTRUM &
RESPONSE ANALYSERS

Q METERS & BRIDGES

111 CEDAR LANE - ENGLEWOOD - NEW JERSEY Tel: LOwell 7-0607

Canada: Canadian Marconi Co. Marconi Building, 2442 Trenton Ave. Montreal 16.

MARCONI INSTRUMENTS LTD
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* ST. ALBANS -

HERTS *+ ENGLAND

i
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character. It accepts 5, 7 or 8 hole
tape widths, provision being made
for reading all tracks. Simple ad-
justment of a siide instantly adapts
the reader for the required width
of tape. Where spooling is required,
the type A1l spooler can be used
for either feed or take-up or both at
any rate on demand by the reader.
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Precision Pot
rugged, long-lived

NEW ENGLAND INSTRUMENT Co.,
320 Main St.,, Woonsacket, R. 1.
Model 55 wirewound pot has been
vibration-tested for up to 24 g at
500 cps, and up to 10 g at 1,000 cps,
and is available in servo-mounting
packaging or standard bushing
mount. Maximum resistance is
100,000 ohms, with a tolerance of
=+=5 percent on standard units or
=+1 percent on special types. The
pot is rated at 2 w at 65 C and will
operate over an ambient tempera-
ture range of —55 C to 4-105 C for
the standard design. Insulation re-
sistance is 100,000 megohms for
standard units.

CIRCLE NO. 321 READER SERVICE CARD

Analyzer

gages thickness

DELSEN Corp., 719 W. Broadway,
Glendale 4, Calif. The successful

adaptation of the D-K analyzer as
a gage for nonmetallic thickness
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Note These Advantageous Properties

PROPERTY UNIT AlSiMag
243

Parts Shown

Approrimately l
One Half Size

0 to .02

Water Absorption % .
Impervious

Specific Gravity —— 2.8

Density Lbs. per cu. in. 101
Standard Body Colors? ————— Buff

f Softening T °C. 1 440
/ oftening Temperature of. 2 624
4 . Safe Temperature at §Ss 1 000
/ |mpery|°us Continuous Heat E 1832
Hardness Mohs’ Scale? 7.5
' Thermal Expansion Per °C 25-300°C. 100x10"
/ Linear Coefficient " 25-700°C. 11.2x10"
H H Tensile Strength Lbs. per sq. in. 10 000
Thermal Expansion compatible sile Streng per 59, L
/ " N Compressive Strength Lbs. per sq. in. 85 000
» P WIﬂI glﬂSS-Se(lllllg Olloys Flexural Strength Lbs. per sq. in. 20 000
Y - : (nickel-iron series) Resifionce Elinec I chlths. 40
- (V2" rod)
» . Thermal Conductivity® g'.ul' x cm. thick 008
(Approximate Values) em” x sec. x deg. C. )

Dielectric Strength
(step 60 cycles) Volts per mil 240
Test discs Va'’ thick

Unusually high Te Value

0"
° — Lt
25°C. 50x10'"

N ; i Volum 100°C. Ohms ] I
A \ / \ Low Loss especially Resitivity ) 300°C. g 7.0x10"
. - at high frequencies 1 Variows | 500°C. cenfhsetar 2x109”

| Rag Temperatures | 700 €. - 1.0x10°

° ——ret
: 9007C. 3.0 x 10"
3 °c. 1 000
1 ~
/ fieikdaturt °F, S 832
’ 60 Cycles o2
- Dielectric 1 MC. 62
Constant® 100 MC. ———— 6.1
10,000 MC. 58
60 Cycles 010
Power 1 MC. -0004
Factor® 100 MC. ——— .0003
10,000 MC. 0010
60 Cycles el
. Loss 1°MC. .002
The low loss, Te value and thermal expansion charac- Factor® 100 MC. —_— .002
10,000 MC.

teristics of Forsterite ceramics are not equalled by any
other impervious ceramic. This is especially important
when high frequencies or sealing to metals or glusses

6 IS, If your application requires the favorable characteristics

These properties have created o steadily increasing of AISiMag 243, why not send us your blue prints and
demand for AlSiMag 243. In the past two years major outline your operating conditions? If it is possible that
improvements have been made on this material and your requirements can be met, we will be glad to work
its fabrication. We are now producing components with you at reasonable cost on prototypes for your
formerly unattainable in this material and the number practical tests. Test discs approximately 1/2" x 3/32"
of applications is ¢onstantly increasing. are available with our compliments.

A Subsidiary of p¥b ; ! ~\ | cHATTANOOGA 5. TENN.

Minnesota Mining and ¥,
Manufacturing Company ‘% c o R P o R A T l o N 58TH YEAR OF CERAMIC LEADERSHIP

For service, contact American lava representatives in Offices of Minnesota Mining & Manufacturing Co. in these cities (see your local

telephone directory): Boston: Newton Center, Mass. ® Chicago: Bedford Park, Ill. ® Cleveland, O. ® Dallas, Texas ® Los Angeles, Cal.

New York: Ridgefield, N. J. ® Philadelphia, Pa. ¢ St. Louis, Mo, ® St. Paul, Minn. ® So. San Francisco, Cal. ® Seattle, Wash.
All other export: Minnetota Mining & Manufacturing Ca., International Division, 99 Park Ave,, New York, N. Y.




He's discovered the cable
that'll dothe trick!

It’s Hickory Brand
Microphone Cable!

® EXTRA LIMP

® LONG FLEX LIFE

® LOW CAPACITANCE

® HIGH TENSILE STRENGTH

These plastic-insulated cables with non-marking
jackets are lightweight, weatherproof and highly
resistant to abrasion.

Use Hickory Brand Microphone Cables for all
stage and studio work. Excellent for audience-
participation programs. Use also for outdoor
extensions.

All Hickory Brand Electronic Wires and Cables
are quality-engineered and precision manufac-
tured to meet the most exacting requirements.

Write for complete information on the full ling of

Manufactured by
SUPERIOR CABLE CORPORATION, Hickory, North Caroling

CIRCLE NO. 156 READER SERVICE CARD

1Y
» HICKORY BRAND
Electronic Wires and Cables

measurements has uncovered major
applications. It is currently being
used to scan and determine elec-
trical flaws in insulating materials
for missile, aireraft, and insulation
manufacturers. The portable in-
strument measures 124 in. by 9} in.
by 103 in., and weighs approxi-
mately 15 1h. Power can be supplied
by either a plug-in battery power
supply or by an interchangeable 115
v a-c bench power supply. Total
power dissipation is only 15 w.
CIRCLE NO. 322 READER SERVICE CARD

' Low Power Contacts
| for multipole relays

WARD LEONARD ELECTRIC Co., 115
MacQuesten Parkway South, Mt.
Vernon, N. Y., has available low
power contacts for its new line of
type HR multipole relays. Low
power contacts are engineered for
use in exceptionally low power (low
voltage, in milliamperes) circuitry
where high electrical and mechan-
ical reliakility are vital. Inter-
changeable with standard double
break contacts, the low power (pal-
ladium alloy) contacts are totally
enclosed by individual molded hoods
supplying protection against ac-
cumulations of foreign particles.
CIRCLE NO. 323 READER SERVICE CARD

Flutter Meter
sensitive device

AMPLIFIER CORP. OF AMERICA, 398
Broadway, New York 13, N. Y. The
new flutter meter is designed to fill
the need for a sensitive, rapid and
accurate method of visual indica-
‘ tion of wow and flutter content of

SEPTEMBER 11, 1959 - ELECTRONICS



] Eii_ a r— e
1
o/ ' -
PPy
g s T cwnnas '
N <
> @ @
- e e
u
* o 2 @
R N N o
« .

Yo'
(S N SN
\
¢
290

7T
(T TTTT]

Te

17

Dependable is the word for the new Mincom Model CV-100 Video Band Magnetic Tape Recorder

Reproducer. Only 12 moving parts, four simple adjustments. No mechanical brakes. Seven |
1-megacycle video channels on a single half-inch tape. Tape speed of 120 ips, coupled with

specialized circuitry, produces a reliable frequency response from 400 cycles to 1.0 megacycle

(each track). Signal-to-noise ratio: 30 db, peak signal to rms noise. All plug-in assemblies, carefree

maintenance. Interested? Write Mincom today for spocifications.

LS E D
> Y

\\2' BJ .. WHERE RESEARCH 1S THE KEY TO TOMORROW

W
) 7L
S ey

MINCOM oivision IMinnesora VIINING anp TVI ANUFACTURING COMPANY

2049 SOUTH BARRINGTON AVENUE « LOS ANGELES 25, CALIFORNIA



now available from G-L. ..,

HIGH PERMEABILITY

nickel alloy
Magnetic
Laminations

plus the QUALITY,
UNIFORMITY and SERVICE
that have made
G-L TAPE WOUND CORES
a standard in the industry

High permeability magneticlaminations,
made to the most exacting standards
in the industry, can now be obtained
from G-L.

Transformer Laminations have the su-
perior characteristics and uniformity-of-
product associated with G-L magnetic tape
wound cores. Controlled production tech-
niques, careful selection of material, expert
tooling and precision stamping assure you
of the highest quality.

Magnetic Head Laminations are the
result of improvements made by G-L on
normal processing techniques to provide
laminations with minimum buyrrs, improved
stacking factors, reduced head dimensions.

Special Shapes are available from G-L
forspecial applications. Our own tool and die
shop is set up to do rapid prototype work.

Your inquiries are invited. Write, wire or
call. Send us prints on your current require-
ments for an immediate quotation. Qur
illustrated magnetic laminations folder,
TB-104, will be mailed upon request.

6L CLECTaRIES
2921 Admiral Wilson Blvd., Camden 5, N, J.
Phone WOodlawn 6-2780
Teletype TWX 761, Camden, New Jersey

See you at the Magnetic Amplifier Show,
Washington, D. C. Booth 19

all Ak
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all types of tape recorders and play-
back equipment including 331, 45
and 78 rpm disks and 16 and 35 mm
sound film mechanisms. A built-in
preamplifier and input attenuator
will accept voltages ranging from
1 mv to 100 v. Connection may be
made directly across magnetic tape
playback heads, or across high-level
circuits delivering up to 100 v. A
built-in 3,000 eycle oscillator is in-
corporated for recording purposes.
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Drum Head
low inductances

GENERAL TRANSISTOR WESTERN
Corp., 6110 Venice Blvd.,, Los An-
geles 34, Calif. Model MHDM-35-
328 miniature drum head is de-
signed for installation where many
tracks are required or where a large
number of recirculating registers
are necessary. The heads can be
mounted so that the gaps of two
adjacent heads are only 0.150 apart
circumferentially, making the head
ideal for close recirculating regis-
ters. Heads are low inductance for
efficient transistor driving. Diam-
eter of the head is only 0.216 with
an overall length of 1.062.
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Electrical Drives
variable speed

APPLIED TECHNOLOGY CoORP., 475
Fifth Ave., New York 17, N. Y.
Model SC-31 series covers the 1/50
to I hp range. These electrical
drives use no tubes, have wide speed
ranges with stepless adjustment
from zero io full speed; and utilize
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FOR RADAR AND
MISSILE TRACKING

ANOTHER || & VARIAN FIRST

INTERNAL CAVITY PULSE AMPLIFIER
KLYSTRON with 75 KILOWATTS

average output

* RUGGED
® NON CRITICAL
® HIGH PERFORMANCE

® SINGLE PUSH-BUTTON OPERATION

1.25 MEGAWATTS PEAK POWER

ELECTRONICS + SEPTEMBER 11, 1959 CiRCLE NO. 159 READER SERVICE CARD 159




Make Royal your

w8 A
\\1:‘4 source for Coaxial
WAL Cables. Modern,

integrated production
facilities here meet
the many and diverse
demands of the
electronics industry.
Look to Royal for
single and multi-
conductor cables with
built-in performance
dependability.
Request Bulletin
4C-3-L listing stock
constructions, or let
us quote on your
special requirements.

=" ROYAL
o et 2
|
= * Formerly manufactured
2 by Federal Telephone
.- & Radio Company

ROYAL ELECTRIC CORPORATION |
301 Saratoga Avenue
PAWTUCKET +« RHODE ISLAND

ELECTRIC

|
cee 90 wssociote of I

160

circuit breakers for armature pro-
tection. The remote control is small,
light and compact. Its sturdy con-
struction utilizes components rated
well in excess of normal operation
for maximum dependability.
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Power Supplies
modular type

NYT ELECTRONICS, INC., 2979 On-
tario St., Burbank, Calif.,, an-
nounces a line of extremely well
regulated power supplies designed
as modules for original equipment.
Compact and efficient, the units
mount like a component in small
spaces, on conventional chassis cut-
outs. A wide choice of overlapping
current and voltage ranges is fur-
nished in 16 models—from 125 v at
50 ma to 425 v at 400 ma. Regula-
tion for the entire line is 0.05 per-
cent. Ripple is less than 1 mv rms,
and transient response less than 25
usec.
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Capacitors
photoflash type

ILLINOIS CONDENSER CoO., 1616 N.
Throop St., Chicago 22, Ill., an-
nounces a new series of smaller case
dimension photoflash capacitors for
energy storage, welding, time delay,
high current filtering, etc. They
have guaranteed low leakage (no
greater than 1 ma) at full rated
working voltage, They also feature

CIRCLE NO. 160 READER SERVICE CARD

for immediate
delivery of

General

Instrument
semiconductors

at factory prices

call your
stocking distributor

The authorized distributors listed
below carry a full stock of all
General Instrument semiconduc
tors — and can give you imme
diate delivery from stock:

SILICON RECTIFIERS

| TRI-AMP RECTIFIERS

SELENIUM RECTIFIERS
SILICON DIODES

GERMANIUM
BIODES

G

CALIFORNIA
Valley Electronic Supply Co.
1302 W. Magnolia Blvd., Burbank

Shanks & Wright, Inc,
2045 Kettner Blvd., San Diego

Pacific Wholesale Co.
1850 Mission SKt., San Francisco
DISTRICT OF COLUMBIA
Sllberne Industrial Sales Corp.
3400 Georgia Ave.,, NW
ILLINOIS
Merquip Company
5904 W. Roosevelt Rd., Chicago
INDIANA

Brown Electronics, Inc.
1032 Broadway, Fort Wayne
Graham Electronles Supply, Inc.
122 8. Senate Ave., Indianapolis
MARYLAND
D & 1 Distributing Co.
2025 Worcester St., Baltimore
MASSACHUSETTS
The Greene Shaw (o., Inc.
341-347 Watertown St., Newton
NEW YORK
Hudson Radlo & TV Corp.
37 W. 6ith 8t., NYC
Sun Radio & Electronics Co., Ine.
630 Kixth Ave.. NYC
OHIO
\ The Mytronic Company
2145 Florence Ave., Cincinnatl

Pioneer Electronic Supply Co.
2115 Prospect Ave., Cleveland
Buckeye Electronic Distributors, Inc.
236-246 E. Long St., Columbus
OKLAHOMA
Oll Capitol Electronics
708 8. Sheridan, P.0. Box 5123, Tulsa
PENNSYLVANIA
D & H Distrihuting Co.

2335 N. Tth St., Harrisburg
Herbach & Rademan, Inc.

1204 Arch St., I’hiladelphia
WASHINGTON
RKeattle Radio Supply Co.

2115 Second Ave., Seattle
WISCONSIN
Radio _Parts Co.. Inec.

1314 N. Tth St., Mllwsukee

CIRCLE NO. 144 READER SERVICE CARD
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GENERAL

GENERAL INSTRUMENT DISTRIBUTORS: Baltimere: D & H Diste
Electeonics Xupply Co..
Herlmeh X Rademan. Ene,

TR

INSTRUMENT SEMICONDUCTOR

JAN

TYPE

DIVISION

RADIO RECEPTOR

When JAN type diodes are required, you can he
certain that General Instrument’s engineering
skills and manufacturing facilities will enable u
to deliver them at prices that reflect years of
volume production experience.

The Radio Receptor line of silicon and germa-

Code
No.
1N457

11458
1N459

Min, Fwd. DC
Cur. @ +I1V

*Reverse voltage at which a reverse current of 100 uA flows.
All ratings and characteristics are at 25 C. unless otherwise noted,
Operating temperature range —80° C. to +200° C.

Semiconductor Division

SILICON
DIODES

INI<A 5S4
INN<S 8

INGS S

Max. Rev, DC Cur. @ Test V.

nium diodes is the most complete available to the
industry — with the widest possible range of
characteristics. You'll {ind them at authorized
distributors across the country. Complete infor-
mation and data sheets are available upon
request.

Avg. Fwd. DC
Cur. {(Max.)
75 mA

55 mA
| 40 mA

Test Max. Inv. Min. Breakdown

Voltage
60V

125V
175V

Voltage Voltage®*

70V
150V
200V

GENERAL INSTRUMENT CORPORATION

@ 65 Gouverneur Street,

o 0
i wget®

GENERAL
AUTOMATIC MAN

Jturbank ¢ Milwaukee: Radio Parts Co., Tie, o
«» ¥an Diego: ¥hanks & Wright Tue, o San”Franeiseo:

NICS - SEPTEMB3ER 11, 1959

AND MIGAMOLD ELECTRONICS

Ibuting Co. = (“hirago- Merquip Co. * Cleveland: Plofeét Electronle Supply ¢
New York City:

Newark 4, N. J.

INSTRUMENT CORPORATION INCLUDES F.W SICKLES DIVISION.

UFACTURING DIVISION. RADIO RECEPTOR COMTIANY. INC
MANLFAGCTURING CORPORATION (SUBSIDIARIES!

y o Lus Angeles: Valley
Hudson Radio & Television Corp., Sun Radio & Electronic Co. « Philitelphia:

Parcific Whnlesale Co. Seattle; Seaitle Radio Supply « Tuldd’® 01l Capitol Electrunics

CIRCLE NO. 161 READER SERVICE CARD
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Type
§320

Type
§38-R

§17
Series

ACCURATE
dc RESISTANCE
MEASUREMENTS

.+ .1 micro-ohm to 10° megohms

Among the many bridges manufactured
by Shallcross, these six have become vir-
tually “standards” for general-purpose re-
sistance measurements. Each is easy to
operate and ruggedly constructed to
maintain accuracy and stability in every
kind of field and laboratory service. Switch
decks are inside the case for minimum
maintenance.

Of special interest are the 617 Series
Limit Bridges. These provide direct “GO-
NO GO” production line resistor testing
for any percent tolerance spread from
+0.1% to +209,.

NEW BULLETIN L-19B contains full
specifications for each instrument. For
your copy write to;: SHALLCROSS,
MANUFACTURING COMPANY,

2  Preston Street, Selmua, North
Carolina.
Type
6350
Model Measurement Maximum Minimum Circuit Special
Number Accuracy Setting Setting Features
Fault Fault Location by Murray, Var-
+0.1% 4-0.012 ; H : !
6100 1.011 MegQ 0.001Q Location— | ley, Hilborn & Fisher Loop
(.12 to 1.011 Meg®) Wheatstone | Tests.
*+0.1% +40.01Q Four dial rheostat usable as
6101 {1010 1111 Meg®) 11.11 MegQ 0.001Q Wheatstone decade box.
Most accurate five dial Shall-
1(0;029% +°'019(, 111.11 Meg@ 0.00001Q Wheatstone | cross bridge for direct resist-
(12 to 1111 Meg®) ance measurement.
6320
SR percent | Rapid_“GO-NO_GO" percent
percent selectors 11.111 Meg® 0.0001Q Limit limit testing. Built-in adjust-
(12 to 10 Meg®) ' able comparison standard.
ﬁ%zg%oo{sgmer 1L.1e 0.00000122 Kelvin Overlapping Kelvin and Wheat-
638-R —0.2% o010 s_tonle r::glg%s_ Iselected with
0. .01Q single ratio dial.
(1 to 1111 Mege) 1111 Meg® 0012 Wheatstone 4
*1%, (102 to 10 Meg?Q) :
Modular construction dual
63m 1%3"6&&%&8 to 1.111 x 105 0.010 wxie‘?}?_%"e range power supply, nufl indi-
15% (above MegQ il Amplifier cator-amplifier, for 115V. 60
10,600 MegQ) cycle operation.
:Ot.l% to 123% on sep-
arate '+ and “—" se.
lectors from a minimum 11}}'11}11(03(2 O.llg Percent For rapid ‘/GO-NO GO"" percent
resistance consistent with i 1000 100 Limjt limit testing. Hand or foot
617 number of dials in use to Lt hd operated for production test-
Series the maximum settings. ing. All models also usable
for direct resistance measure-
1£0.2% 40012 from a 11,1110 0.10 ments. Binding post fer exter-
minimum consistent with 1,111,110 10 Wheatstone | 13! d-C power supply.
number of dials in use to 11,111 1000 100
the maximum setting. PR -
T Except 6178 and 617 *0.1% =*=0.01Q. * Except 617G, 0.01Q.
162 CIRCLE NO. 162 READER SERVICE CARD

excellent shelf life, are designed for
minimum inductance, and allow
greater discharge currents with
more useful watt seconds available.
Units may be stacked for space sav-
ings.

CIRCLE NO. 328 READER SERVICE CARD

Cardiac Monitor
transistorized

MEDTRONIC INC., 818 19th Ave.
N.E., Minneapolis 18, Minn. A new
cardiac monitor provides both vis-
ual and audible indications of: the
ventricular “R” wave from external
chest electrodes; the ventricular
“R” wave through internal heart
wires or, the Medtronic Pacemaker
pulse, passing through the patient’s
heart, indicating a complete circuit.
Instrument is fully transistorized
and quite sensitive (} mv). It is
operated by self-contained batteries
and does not present interference
problems.

CIRCLE NO. 329 READER SERVICE CARD

Coax Terminations
d-c to 3,000 mc

STODDART AIRCRAFT RaADpIo Co., INC.,
6644 Santa Monica Blvd.,, Holly-
wood 38, Calif., has improved a line
of coaxial line terminations to per-
mit proper function of the units
within temperature extremes of
—450 F to 4440 F. Resistive ele-
ments of these units are made of
thin platinum films fired at high
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ADAPTABLE
FOR ALL
APPLICATIONS

) ' 4 R \\\\\\'L S

NEW! Motching AC ond
DC Meters in striking con-
figurotion of gleoming,
tronsporent polystyrene
modernize oll ponels, Inter-
changeable with 3"
diameter meters, rug-
gedly built, 2% occurocy,
full-width scoles in ol
‘ popular ranges. HOYT No.
1035 DC and No. 1036 AC.

,s sure of the highast accu-
acy, dependability, and
sadability — plus economy —
rith HOYT precision electri-
al instruments. Moving coil,
actifier, and repulsion types
vailable in a wide variety of
2es, ranges, cases, and col-
rs—many with parallax-free,
virror scales . . . the complete
ine of matched AC and DC
anel Meters for original
quipment or replacement use.
Jso, custom-designed to your
1ost exacting specifications. /

Write for fully
illustrated lit-
erature con-

toining de-

scriptions, en- Write ta Ex- |
gineering port Manager
data, and low regarding

prices. warld - wide

availability
for Electranic,
Industrial, and
Avtamative
applications. |

l

SINCE 1904

- ELECTRICAL
INSTRUMENTS

JURTON-ROGERS COMPANY |
Sales Division

12 Carleton St., Cambridge 42, Mass., U.5.A.

164

temperatures on ceramic forms and
treated with a protective coating of
silicone varnish. These elements
do not become superconductors at
temperatures at least as low as
4.2 deg Kelvin. Units’ vswr is less
than 1.2 to 3,000 me and average
power dissipation is 1 w.

CIRCLE MO. 330 READER SERVICE CARD

Test Chamber
self-contained

CONRAD, INC., 141 Jefferson St.,
Holland, Mich. The Chemosphere
test chamber model FHV-27-5-5 is
designed for high altitude testing
in the Centigrade range between
100,000 ft and 260,000 ft altitude.
A major feature is that the cham-
ber combines altitude with tem-
perature and vibration and permits
the vibration machine to be coupled
through a bellows arrangement per-
mitting test items within the cham-
ber being bolted directly to the
vibration machine table. Standard
temperature range is 4300 F to
—100 F. Altitude can be simulated
up to 200.600 ft in 20 minutes;
50,000 ft altitude can be attained
at the rate of climb equal to 25,000
ft per minute.

CIRCLE NO. 331 READER SERVICE CARD

Resistors
vitreous enamel

TRU-OHM PRoDUCTS, 2800 N. Mil-
waukee Ave., Chicago 18, Ill., an-
nounces its new fixed wire wound
vitreous enameled resistors, now
available in 3 w, 5 w, 10 w and 20 w

CIRCLE NO. 164 READER SERVICE CARD

No solvent
residue

...with new Freon* solvents

In degreasing of sensitive mechanical
and electrical assemblies, ‘‘Freon’’ sol-
vents by Du Pont evaporate completely
—leave no deposit. “Freon’’ solvents
are high-purity chemicals, and because
no inhibitors are needed to keep ““Freon’’
solvents neutral, no residue is left on
parts as they dry. ‘“Freon’’ solvents can
be recovered and reused without add-
ing inhibitors,

Here are four more reasons why new
“Freon” solvents are extraordinarily
safe for cleaning delicate parts and as-
semblies.

|

® Low toxicity—‘‘Freon’’ solvents are odorless
and much less toxic than ordinary solvents.
Vapors won’t cause nausea or headaches.

| ® Won't burn or explode —Underwriters’ Lab-
oratories report ‘“Freon” solvents nonex-
' plosive, noncombustible and nonflammable.

o Noncorrosive—*‘Freon” solvents remain neu-

' tral through repeated degreasing use with-

| out the need of inhibitors.

® Negligible effects on plastics, elastomers, in-
svlation and color coding—*““Freon” solvents
remove oil and grease with minimum swell-
ing of plastics or rubber and without craz-

[ ing or softening paint, wire coatings or in-
sulat on.

Write for free solvents booklet. E. I.

du Pont de Nemours & Co. (Inc.),
l “Freon’’ Products Division 529, Wil-
‘ mington 98, Delaware.

*Freon is Du Pont’s registered trademark for its
fluorinated hydrocarbon solvents.

’

ey barori

FREE BOOKLET!
No obligation — write
for booklet which tells
how new *‘Freon” sol-
vents by Du Pont mini-

- . Better Things for Better living
mize cleaning hazards.

«» « through Chemistry
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Maximum \-\m‘
Fluosilie Acid
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Chioride (CY)
Phosphate (1 04)
Sulfate (SO4)
Sulfite (S02)
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Iron (Te)
Boron (B) .
Cupper (Cu)
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Nickel (N

" L-Check these stringent specific

% Now added for the first time

BAKER & ADAMSON® ANNOUNCES

HIGHEST PURITY YET
FOR “ELECTRONIC GRADE” HF

For years, Baker & Adamson’s “Elec-
tronic Grade” Hydrofluoric Acid has
been the purest available. Now, to
serve electronic requirements even
better, this high purity has been still
further improved.

Utilizing the most advanced pro-
duction techniques and quality con-
trol methods, B&A is now making its
“Electronic Grade” HF Acid to meet
stringent new specifications in which
impurities are held to the lowest lev-
els ever attained. In addition, maxi-
mum limits for boron and lead have
been established and are included for

BAKER & ADAMSON®

“Electronic Grade’” Chemicals

ELECTRONICS - SEPTEMBER 11, 1959

the first time . . . enabling still fur-
ther control of impurities. Result:
B&A “Electronic Grade” Hydro-
fluoric Acid offers greater reliability
in critical etching operations. ..
helps reduce rejects and improves
quality control in the production of
semiconductors.

These new ultra pure specifica-
tions for “Electronic Grade” HF
point up Baker & Adamson’s con-
tinued leadership in supplying high
purity production chemicals for the
electronic industry. B&A “Elec-

tronic Grade” Hydrofluoric Acid is

llied

hemical

available in 1 Ib. plastic bottle
returnable plastic jug, 10 Ik
returnable polyethylene bott
61% gal. polyethylene carbo
member . .. for the finest in ele
chemicals—specify B&A!

Quality specifications have also |
improved for B&A Reagent Hydroflu
Acid, 48% A.C.S. The new rea|
grade promises greater reliability

research . . . fewer variables in lab
tory control work . . . better analyl
control . . . more reproducible rest

GENERAL CHEMICAL DIVISI

40 Rector Street, New York 6, N. Y.

CIRCLE NO. 163 READZR SERVICE CARD
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SYNTHETIC
SAPPHIRE

FOR
HELIX SUPPORTS a‘:

) \
. \ .
The bifilar helix and electron gun

V7
-
4 -
- structure of this backward wave
. . oscillator tube are supported by
h sapphire rods. The tube was de-

veloped and built at the Electronics
Research Laboratory, Stanford

University, and operates from 500
to 1000 megacycles at 100 watts.

Single crystal synthetic sapphire rods are being
used as support members for TWT helices and elec-
tron gun structures.

Sapphire offers flexural strength at elevated tem-
peratures, excellent dielectric properties, small-
diameter rigidity, strength at elevated temperatures,
low-loss characteristics, zero porosity, and economy.

In addition to rods, single crystal sapphire is avail-
able in the form of windows and domes for micro-
wave and infra-red systems. Special sapphire shapes
for custom applications can be obtained.

Other single crystals, such as ruby and doped
titania for maser amplifiers are available. LINDE also
supplies single crystal yttrium iron garnet, for solid-
state devices.

For further data, write to Linde Company, Division
of Union Carbide Corporation, 30 East 42nd Street,
New York 17, N. Y. In Canada: Linde Company,
Division of Union Carbide Canada Limited. Address

Department IEEZ2ER

[
o
TRADE MaRK

“Linde’ and “Union Carbide' are registered
trade marks af Union Carbide Corporation.




Every inquiry
gets a
tailor-made answer

6PV Sre-Service

gives you complete facts about |

specific locations to fit your needs

We feel that anyone who writes us deserves a personal reply!
That’s why your answer will be tailor-made to your operations,
your marketing situation, with plantsite recommendations screened
to meet your requirements. Other companies have already found
our personal assistance extremely valuable. You will, too. Write,
wire or phone today, knowing that your inquiry will receive
prompt, lailor-made attention.

y("" -—L ’uvnundﬂ

‘I- -

' Il \
o Cl'y Cleartield o - Rosten é’ -}n
PENNSYLVANIA ® Mittipebor @ Merristown
Au.uu. “ ”\ "y
-bcnon.

i _#Reoding > Horpoity’

Metropolitan Edison Co. Mnm--' ﬁ",‘—d""‘\ AsburPork &
Pennsylvania Electric Co. Lokewood®
New Jersey Power & Light Co. NEW JERSEY |

Jersey Central Power & Light Co.

GENERAL PUBLIC UTILITIES
CORPORATION

Att: Wm. J. Jamieson, Area Development Director, Dept. E-6
67 Broad St., New York 4, N. Y. WhHitehall 3-5600

o
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types. These resistors have steatite
type cores, continuous operating
temperature of 134 deg maximum
at 40 C ambient; are resistant to
humidity; are furnished in 5 per-
cent and 10 percent tolerances; have
axial leads which make them simple
to mount.

CIRCLE NO. 332 READER SERVICE CARD

Inverter
high frequency

PowER SOURCES, INc., Burlington,
Mass. Model SV2C1200 Sineverter
is a general purpose inverter for
use in missiles, airecraft and other
applications where the primary a-c
power frequency is 2,000 cps. It
employs the Sineverter technique
which provides sine-wave power
from any d-c source without filter-
ing. Input voltage is 22 v d-c with
transients per MIL-E-5894A. Out-
put voltage is 115 v =+5 percent,
2,000 cps =1 percent, single-phase,
0-50 va. Waveshape is sinusoidal
with less than 5 percent total har-
monic distortion.

CIRCLE NO. 333 READER SERVICE CARD

Servo Amplifier
modular unit

PLUG-IN INSTRUMENTS, INC., 1416
Lebanon Rd., Nashville, Tenn.
Model SA-2002-P d-c servo ampli-
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TRANSYY
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ONLY °REGATRON

“ ! ' Chopper Stabilization Unit Only,

Installed or in Kit Form . . . $75

PROGRAMMABLE POWER SUPPLIES

HAVE IT!

0.01% or 0.003 V from no load to full load

. . this is the conservative regulation specifica-
tion for Regatron Programmable Power Supplics
cquipped with chopper stabilization. And just as
important, chopper stabilization assures a higher
order of regulation and stability at every output
voltage, cven at fractions of onc volt.

Therc are other advantages too: Chopper sta-
bilization provides for exceptionally high repeat-
ability of voltage control scttings . . . enhances

remote control operation,

And chopper stabilization can be specified at
any time. The compact plug-in unit can be in-
stalled at the factory as an original accessory, or
it can be installed in the field. A complete kit is
available for ficld installations. Instructions and
all hardware are included.

Ask your local E/M representative for more
information, or write , . .

@ REGISTERED U.S. PATENT OFFICE. PATENTS ISSUED AND PENDING,

ELECTRONIC

COMPANY,

MEASUREMENTS
I NCORPORATED

ELECTRONICS - SEPTEMBER 11, 1959
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the fough jobs
el

168

go to
Frenchtown

Ask any engineer why he selects
Frenchtown first for those “must” jobs,
and chances are he’ll sum up his answer
in a single word—confidence !

It’s the reason, too, why more and more
engineers make Frenchtown their number
one supply source for high temperature
ceramics, components, assemblies,
ceramics-to-metal seals, metallized ceram-
ics, and specialized body compositions.

Next time you are faced with one of
those “‘tough jobs™ and want to be sure
to come up with the right answer—fast,
check with Frenchtown. You’ll be in
good company.

Literature is available on Frenchtown
materials and products. We’ll be
happy to send you copies
without obligation.
Write roday.

Q |
frenchtown rorcewnm com

ANY
FRENCHTOWN, NEW JERSEY
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fier is designed for electro-hydrau-
lic control system applications and
features overall modular construc-
tion. Installed in its matching
mounting frame, the amplifier may
be partially withdrawn from the
panel under full power for adjust-
ments and checks. Further with-
drawal disengages the unit for
complete removal. There are ad-
justments for gain, zero, balance,
dither and feedback potentiometer
excitation. Internal gain of the unit
is greater than 60 ma/v. The
quiescent current for the differen-
tial output is 15 ma for loads up to
3 K.

CIRCLE NO. 334 READER SERVICE CARD

Power Supply
modular type

TRANs ELECTRONICS, INC., 7349
Canoga Ave., Canoga Park, Calif.,,
has added model RS-210 to its eco-
nomical modular line of d-c power
supplies for use in laboratory, test
bench or original equipment. The
new module is designed with silicon
rectifiers and besides being availa-
ble in the time-saving chassis or
subchassis construction illustrated,
can be purchased rackmounted with
and without meters.

CIRCLE NO. 335 READER SERVICE CARD

{Ei=>

Silicon Rectifiers
JAN approved

TRANSITRON ELECTRONIC CORP.,
Wakefield, Mass., announces a series
of axial lead JAN silicon rectifiers
designed for use in applications
that demand reliable operation at
high temperatures and under severe

SEPTEMBER 11, 1959 - ELECTRONICS



vniversal
transistor &
tester

$59.50

MEASURES lco, ALPHA
L]

MEASURES DIODE FORWARD

AND REVERSE CURRENTS

TESTS FOR SHORT CIRCUITS

Battery-operated, portable model
T1-1 provides quick, reliable
measurements on both PNP and
NPN transistor types of low, me-
dium and high power. Universal
panel receptacle and test leads
ac date all standard and
special types. Dual scale on pre-
cision 50- microamp ammeter in-

dicates transistor leakage and > ‘*f,!.'yj
gain, diode forward and reverse : o 4
currents. Ideal for laboratory, & Z
production or field test. Strong, e TESC
shock-resistant case, ,g:z“’ R

Write for

complete spacifications,

L ——

e

REFLECTONE *
REFLECTONE

THE REFLECTONE CORP. + STAMFORD, CONN.
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specify...
G-E KSR*

TANTALYTIC*

CAPACITORS

for computer, missile, rador, and air-
borne electronic equipment.
® Provide high microfarad ratings in

cases of nominal size and weight with-
out loss of quality or reliability.

@ Offer voltage ratings to 150 volts d-c
from —353C to +83C; to 100 volts for
125C operation.

® Are us to 50% lighter, 30% smaller

compared with lower microfarad units
rated for 125C.

SPECIFYING INFORMATION on G.E.’s
complete Tantalytic line is available from
your nearest Apparatus Sales Office, or
write for GEA-6766A, to General Electrice,
Section 449.11, Schenectady 3, N, Y.

*Registered Trodemark of General Electric Co.

CIRCLE NO. 239 READER SERVICE CARD
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here’s a complete
element of your
block diagram...

now
readily available

R P M*

*REGULATED POWER MODULE

All design, development and production work
has been completed for you in these RPM power
modules. Buy them as catalog items, and get
these advantages:

Wide choice of overlapping adjustable voltage and current
ranges — 125 to 425 volts...50 to 400 milliamps.

Excellent regulation—0.05% NL to FL, or 10% line change.

Compactness —RPM units are custom designed and buitt
with our own transformers for most efficient use of space.

Super-rugged construction includes one-piece, cast alumi-
num housings and JAN hardware. RPM modules can be
mounted in any position.

High reliability—achieved by use of top quality components
throughout, and rigid inspection during production.

Request ACDC Bulletin 400.

A C D C ELECTRONICS, INC.

<27 2979 N. Ontario St., Burbank, Calif.
Formerly NYT ELECTRONICS, INC.
=5
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systems translation...

KELLOGG MATRIX

T
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casy-to-position - never needs adjustment

USES MINIATURE SELENIUM DISC RECTIFIERS
—mounted without soldering or wiring.
SIMPLE CIRCUIT REARRANGEMENT
—remorve covers, reposition dises.
MOUNTED ON PHENOLIC GRID
—with 2 sets of vertical and horizontal conductors.
HIGH MATRIX CAPACITY
10 230 0r 300 miniature rectifier discs.
Ideal for systems requiring translation or various diode
matrices, such as:
1. Automatic warehouses—to seek out or sortorder parts.
2. Chemical processing plants—all controls made from a
central point.
Another fine product for the growing electronies indus-
try backed by Kellogg and International Telephone and
Telegraph Corporation,
Write for full details and complete catalog of Kellogg
systems and components.

KE! l 0#” Communications Division of

CHICAGO. ILLINOIS

Kellogg Switchboard and Supply Company, 8650 South Cicero Avenue,
Chicago 38, lll. Communications Division of
fnternational Telephone and Telegraph Corporation.

Manufacturers of Relays, Hermetically Sealed Relays,
Switches, Miscelluncous Telephone Type Components

CIRCLE NO. 170 READER SERVICE CARD

environmental conditions. The JAN
types IN538, IN540. and IN547 offer
high efficiency and ease of mount-
ing in new and existing rectifier
applications. Maximum ratings are
200 v. 100 v, and 600 v respectively
at 250 ma. 150 C ambient tempera-
ture.

CIRCLE NO. 336 READER SERVICE CARD

Tantalum Capacitor
micromodule type

P. R. MALLORY & Co,, INC., 3029 F.
Washington St., Indianapolis 6, Ind.
The micromodule tantalum capaci-
tor was dcveluped in twu  thick-
nesses, 0.028 in. in ratings up to
15 puf X volts, and 0.035 in. in rat-
ings up to 30 puf X volts. Three dif-
ferent ratings and five terminal
arrangements were developed in
each thickness. The units have an
effective  operating temperature
range of —65 to 85 C.

CIRCLE NO. 337 READER SERVICE CARD

382 moa

Tiny Relays
for p-c boards

POTTER & BRUMFIELD, INC,, Prince-
ton, Ind.. announces relays with ter-
minals located on 0.2 in., by 0.2 in,
coordinates to permit mounting on
printed circuit boards by automatic
assembly techniques. The new ter-
minal layouts are available on both
dual coil magnetic lalching and on
single coil action relavs. Both re-
lays operate under 100 g shocks and
30 ¢ vibrations to 2,000 ¢ps with no
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COU‘NTERMEASURES and the diodon hystrix

NOT ALL COUNTERMEASURES ARE SUBTLE -
obvious disaster is normally avoided

Commonly known as the porcupine fish,
the Diodon possesses one of nature’s best
countermeasure systems. \WWhen danger
is imminent he takes in both water and
air expanding to several times his
original size. He also presents another
defense in the sharp spines that com-
pletely surround his hody. Truly an effic-
ient countermeasure system by nature.

X
T \'\P‘N\

The world is a mass of defen-
sive “bristles” but mone are
longer or sharper than ours.

The deterrent striking force of SAC
could well be likened to the spines of the
Diodon. Most certainly anyone foolish
enough to try to gobble up this country
would experience a fatal case of indi-
gestion. Many SAC attack bombers are
equipped with countermeasure devices of
types built by I.F.I. which assure com-
pletion of their missions.

L1T4
w Ry

Es

&

¢ D

€
Ccrpont

INSTRUMENTS FOR INDUSTRY. Inc.
101 New South Road, Hicksville, L. I., N. Y.

Graduate engineers with two or more vears of circuit application in the fields of electronies or physies are invited to meet with Mr.
John Hicks in an informal interview or send complete resume to: Dir. Personnel, IF1, 101 New South Road, Hicksville, New York.

ELECTRONICS « SEPTEMBER 11, 1959
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ELECTRONIC
CONTROL
METER

n ||u|u||||ll||llll|”"
2 4

(114 M‘
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PATENT PENDING |______,_., 4;’30 / !
Model 2545

Operates WITHOUT Contacts at the

Switching Points!

%ky %/é %&@&W %f@%’—

o ONLY MINIATURIZED CONTROL METER . . . now available without
contacts.

* MORE RELIABLE SWITCHING . . . with elimination of contact re-
sistance, arcing and corrosion. Signal does not depend on pointer
contact.

®  FULL-SCALE USE . . . of indicating meter always available, regard-
less of control pomt settings.

.« MORE ACCURATE READINGS . . . with indicating circuit com-
pletely isolated from the swntchmg circuit.

¢ SIMPLEST SYSTEM . . . with no need for pull-in or locking coils
and no re-set mechanism.

EXTERNAL ZERO ADJUSTER

/z@m%m

¢ Automatic Process Control
e Missile Check-out

e Nuclear Instrumentation

¢ Machine Tool Control

Svntchmg 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 414" meters. Accuracy held to
+2% of full-scale for dc and =59, for ac.

WFOR ENGINEERING DATA SHEETS ON ELECTRONIC CON.
TROL METER AND: Side Indicators; 115” Ruggedized Meters; 1” and
115" Panel Meters; 1%” VU, and Db Meters; Sub-Miniature
Rotary and Lever Switches; Miniature Multitesters.

/, p »
4

1

MINIATURIZATION HEADQUARTERS

INCORPORATED

~
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k | international instruments

P.O. BOX 2954, NEW HAVEN 15, CONN. ¢ Cable: “INTERINST"

contact openings in either armature
position. Relays with single coil
action pull-in at 260 mw at 25 C;
dual coil latching relays at 230 mw.
All coil connections are polarized to
take advantage of permanent mag-
net forces in the relay.
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Klystrons
| 7,500-hr service life

| RAYTHEON MFG. Co., Waltham 54,
| Mass., has increased the life war-
' ranty of its line of low-power com-

munication klystrons to 7,500 hr

by advanced manufacturing tech-
niques and rigorous quality con-
trol.  Designed primarily for
microwave communications equip-
ment, the mechanically tuned,
reflex-type klystrons cover govern-
ment, studio link and common car-
rier frequency bands. Two tubes
are used in each relay unit; one in
the transmitter; one in the receiver
as local oscillator. This makes it
unnecessary to maintain a constant
relationship between outgoing and
| incoming frequencies. Tubes can
be driven in parallel from a single
receiver-type power supply.
l CIRCLE NO. 339 READER SERVICE CARD

A-C Potentiometer
high linearity

PERKIN-ELMER Corp., Norwalk,
Conn. A 40 -ohm output impedance
| with a linearity of only #+0.01 per-
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cent is obtained in the Vernistat
model 3-B a-¢ potentiometer. It
substantially eliminates loading
error problems. Unit also features
high resolution and minimal phase
shift in a small lightweight pack-
age. Quadrature at 100 c¢ps is less
than 0.1 mv per v. Minimum input
impedance at 400 c¢ps is 50,000
ohms (constant); maximum input
voltage at 400 cps is 35 v.

CIRCLE NO. 340 READER SERVICE CARD
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Resistors
wire-wound

LEONARD ELECTRONICS, INC.. 1209
Olympic Blvd., Montebello, Calif. A
new line of Delta Ohm precision
wire-wound resistors, with resist-
ance tolerance to 0.005 percent if
desired and operating temperature
range from — 65 C to + 135 C has
been announced. Available in ap-
proximatelr 40 sizes and wattages
at present, the line surpasses the
requirements of both MIL-R-93B
and MIL-R-9444. Size range is
from | in. by 2 in. to ! in. by 2 in.,
with wattages from 0.1 w to 2.0 w.
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Push-Button Switch
open blade

ROBERTSHAW - FULTON CONTROLS.
Co.. P. 0. Box 449, Columbus 16,
Ohio. A push-button switch de-
signed for mounting through a
panel features dpdt circuitry and
performs the functions of two
separate switches with resulting
savings in cost and space. It has

ELECTRONICS - SEPTEMBER 11, 1959

Replace 866 Rectifier Tubes
with

TYPE S-5130
SILICON RECTIFIE

10,400 piw
SO0 Mma dcCc

p Temperature Versatility
p No Warmup Required

1

-] M
o—] p Small Size
= » Long Life

'E p- Higher Efficiency
«__‘ p Greater Circuit Safety
f“‘_f p> Safety Construction

The Tarzian Type $-5130 Silicon Rectifier was designed as a direct replace-
ment for 866 mercury vapor rectifier tubes, The S-5130 is capable of con-
tinuous duty operation of 300 ma dc at 10.400 PIV with a resistive-inductive
Joad. Smaller than the 866 tube. the $-5130 requires no filament power or
warmup period. The Tarzian type S-5130 conscrves space and performs
more cfficiently than the 866. Shock hazard is minimized by use of an im-
pregnated housing. Capable of operation in temperatures to 100°C, the
$-5130 is ideal for usc in applications which demand ruggedness, cfficiency
and ability to withstand tempgrature variation.

ELECTRICAL CHARACTERISTICS

MAX. RMS INPUT VOULTAGE. . cuviirraursnnorisassssscasssssssssssstossssscosssss 7400
MAX. INVERSE PEAK VOLTAGE . . . ..ottt itr ittt et e anes 10400
MAX. PEAK CURRENT [MA)} ...\ttt itiiiar e C........ 3000
MAX. DC CURRENT (MA) ..\ ottitnttee ittt aan e Co........ 300
CIRCUIT. L. et e e e e . .SINGLE PHASE HALF WAVE
DUTY e o e ...... CONTINUOUS
TYPE LOAD. .. ..... e RESISTIVE.INDUCTIVE
AMBIENT TEMPERATURE. .. ............. e ...100°C MAXIMUM

NOTE: FOR CAPACITIVE LOAD DERATE OC CURRENT BY 20°;. DERATE RMS INPUT VOLTAGE BY 50%%

SEND FOR DATA SHEET

DEPT. D-5, 415 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA

_IN CANADA: 700 WESTON RD., TORONTO 9. TEL. ROGER 2.7535
EXPORT: AD AURIEMA, INC.,, NEW YORK CITY
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CURTISS WRIGHT

CUSTOM DESIGNED

ELECTRONIC COMPONENT

U L

174

TIME DELAY RELAYS
Instant reset — Voltage compensated
Curtiss-Wright “IR” thermal time delay relays reset the instant
they are de-energized. The second cycle will always provide

the same delay as the first cycle. Variations from 22 to 32 volts
will not affect the time delay of the “IR” Series.

SPECIFICATIONS
Time delay......... Preset 20 to 180 seconds

Contact arrangement. , SPST, DPDT OR SPDT
Temperature comp. ...—65°C to +125°C
Weight:. . ..........00 vvevnn, 412 ounces
Terminals.............. Hooked solder type
Mounting............. .... Bracket or stud

Variations of the above relay characteristics
available upon request.

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.

Bi-directional + Positive lock « Dynamically
balanced * Simplicity of design * High pulsing rate.

New ULTRASONIC DELAY LINES

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

FEATURES

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 ke =1 mc
Delay to pulse rise time......... Up to 800:1

WRITE FOR COMPLETE COMPONENTS CATALOG 159
ELECTRONICS DIVISION

GURTISS-WRIGHT

CORPORATION °* WEST CALDWELL, N.J.
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combination side and tail solder
terminals for easy wiring and is
mounted with two No. 4-40 ma-
chine screws. It is rated at 10
amperes, 125 v a-c¢ and has gold
flashed contacts. Switch has 0.015
in. minimum overtravel. Operating
force on the button is 8 oz max-
imum, and release force, also
measured on the push button, is
2 0z minimun.

CIRCLE NO. 342 READER SERVICE CARD

Rotary Switch
compact unit

CONTROLS Co0. OF AMERICA, 9555
Soreng Ave., Schiller Park, I1l. A
selection of eight different combi-
nations of 1, 2 or 3 spst switch
positions are offered in series 777
rotary switch. The versatile unit
features /%-in. wide spade termi-
nals with holes for solder connec-
tions, positive indexing, metal cover
and a molded nylon shaft and cam.
It is rated at 10 amperes, 125 v
a-c; % h-p, 125/250 v a-c.
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Accelerometer
potentiometer-type

PACIFIC SCIENTIFIC Co., 6280 Chalet
Dr., Los Angeles, Calif. Model 4205
Potentiometer-type accelerometer
measures only 1.1 in. wide, 1.5 in.
long, and 0.8 in. deep. It delivers
2 percent accuracy over a —10 to
+-30 g range, and is designed as an
inexpensive instrument for tele-
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metering and control. Silicon fluid
damping is utilized for exceptional
shock and vibration immunity.
Temperature range is from —55 C
to +82 C.
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Film Resistor
glass enclosed

CORNING GLass WOorks, Corning,
N. Y., announces a glass-enclosed
resistor completely impervious to
moisture, and designed to meet re-
quirements of MIL-R-10509C, Char-
acteristic B. It has Dumet leads
which are sealed to the thermally
compatible glass case, creating an
hermetic seal. The leads are welded
inside the case to Kovar metal
disks, which are fused to the resist-
ance element. Resistance range of
the | w unit is 10 ohms to 0.5
megohm at 300 v and 70 C, with
derating to 150 C.
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Interval Timer
digital unit

ERIE-PACIFIC, 12932 S. Weber Way,
Hawthorne, Calif. Model 2202TT, is
a compact, rugged, digital interval
timer designed especially for air-
borne or ground support operation
under extreme environmental con-
ditions. Silicon solid-state devicex
are employed to meet military tem-
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| © 1999 6100

The
most
complete
single-turn
pot

line

Pick the single-turn pot to suit your
circuit from the complete HELIPOT standard
line ... scaled from a compact %" to
a high resolution 3" diameter.

These singular single-turns come in
both economy and all-metal models...
so name your temperature...to 80°C...
to 125°C...to 150°C.

Most models allow 8 cups to be
ganged . ..standard linearity is +0.5%,
with +0.10% available for most...and,
of course, you can have non-linears
and spec models.

To help you single out the
single-turn you need, we have
prepared Data File A372.
Write for it today.

Helipoi Division of
Beckman Instruments, Inc,
Fullerton, California
Engineering representatiyes
in 29 cities

potentiometers

dials

delay lines

expanded scale meters
servomotors
breadboard parts

60009
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advancement
in instrument
design

Model 53 RET

NEW

LOW COST
ELAPSED TIME INDICATOR

Unseoled, bokelite cose design provides
low cost. Self-storting synchranous motor
drives 5-digit counter; records hours to
99999 or hours ond tenths to 9999.9,
Square Model 53 SET 3" olso ovoiloble,
For 110 or 220 volt, 60 cycle AC. Stondord
ASA/MIL 3%," mounting. Doto on request.
Marion Instrument Division, Minneopolis-
Honeywell Regulator Co., Monchester, New
Haompshire, US.A,

Copyright © 1959, Marion

""WHERE ELECTRONICS MEETS THE EYE™

meters
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) =

Electronics F‘;g

Catalog =

you save 50% on Top - Quality
Test Instruments
Hi-Fi ¢ Ham Gear

KITS AND WIRED

for professional and home use

perature specifications. No vacuum
tubes are used other than the
counting decades which are efficient,
reliable and long-lived cold cathode
gas tube devices.
epoxy printed circuit boards, one on
either side of the unit, swing out-
ward for easy access to board com-
ponents and the equipment interior.
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TEST INSTRUMENTS
battery eliminators
battery testers
bridges
decade boxes
electronic switch
flyback tester
oscilloscopes
probes
signal and
sweep generatars
tube testers
transistor tester
vacuum tube
voltmeters
volt-ohm-
milliammeters

HI-FI

stereo and monaural
tuners

preamplifiers

power amplifiers
integrated amplifiers
speaker systems

HAM GEAR

cw transmitter
modulator-driver
grid dip meter

OVER 112 MILLION
EICO instruments in
use throughout

the world.

LIFETIME service and calabration guarantee.
IN STOCK at your neighborhood EICO dealer.
Send now for FREE catalog E9

@ 33-00 N. Blvd,, L. I.C. 1, N, Y.
m ... praised by the experts
as BEST BUYS IN ELECTRONICS

© 1938 teectnonic INaTa. co., INc

176

lCrystal Filters
in the 37-mc range

HycoN EASTERN, INcC., 75 Cam-
bridge Parkway, Cambridge 42.
Mass. Model 354 series crystal fil-
ters are designed to be directly
paralleled with no isolation pad-
ding networks in order to minimize
r-f losses. System selectivity is
achieved at the r-f frequency.
Therefore, false triggering due to
undesired adjacent signals is elim-
inated. Operating temperature
range is —40 C to +85 C. Vibra-
tion is 5 g to 100 cps, 2 ¢ to 1,000
cps. Size is 3/s in. long by ¥ in.
wide by 1! in. high.
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Beacon Transmitter
for space vehicles

APPLIED SCIENCE CORP. OF PRINCE-
TON, P. O. Box 44, Princeton, N, J.
A miniature, low-power combina-
tion subcarrier oscillator transmit-
ter, designed for use in satellite or
space-vehicle tracking systems. is
now available. Carrier frequency of
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Pluggable glass |

Cut Holes
In Less Than

Make any size hole you want for
sockets, plugs, meters, others . . .
do it faster with less effort with
famous Walsco L.T.* Chassis
Punches. Easy to use...last a
lifetime. Send postcard for free
literature.

Y.

(%L.T. is Walsco's exclusive “"Low-Torque’ design)

WALSCO ELECTRONICS MFG. CO.

Division of Textron Inc.

Western Plant: Los Angeles 18, California
Main Plant: ROCKFORD, ILLINOLS, U.S.A.
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im
MLARIINTS
| LORAN

DO CORPORATION
@‘9[][]9‘ 3 [l.)@ﬂ[ﬂga [luUag m:\Yo
Slwes 1923
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the transmitter can be chosen from
any crystal controlled frequency in
the range of 100 to 150 me. The
output power of 30 to 100 mw
achieves line-of-sight operation
from 150 to 1,000 miles in normal
satellite applications. The trans-
mitter is intended to be amplitude
modulated although phase modula-
tion at subcarrier frequencies up to
22 ke can be used.
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Scaler
transistorized

RADIATION INSTRUMENT DEVELOP-
MENT LABORATORY, INC. 5737 S.
Halsted St., Chicago 21, Il1l. Model
49-22 offers both preset time and
preset count. The digital readout
system used is fully transistorized
and allows the displaved numbers
to be read at wide angles and in
direct sunlight. Resolving time is
} usec with maximum counting rate
of 2 me. Count capacity of 107 is
included with time capacity to 1,000
minutes. Amplifier sensitivity is
3 mv and gain, 1,000. Printed cir-
cuitry and modular construction are
used throughout.
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T 9000000

: (
$ &« & 0000000

Limit Detector
digital unit

SYSTRON CoORP., 950 Galindo St.,
Concord, Calif. Absolute accuracy
is achieved with the model 1470
digital limit detector. Low-go-high
indication to an exact number of
counts is made possible by two
banks of presettable switches, Unit
can be integrated with any Systron
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FREE ANALYSIS

OF YOUR SMALL METAL PARTS
WELDING PROBLEMS

TIME SLASHED FROM 15 MINUTES TO 15 SECONDS!

PROBLEM: ground the copper armature ground wire of a miniature servo
motor. The method used was to drill a hole through the armature lamina-
tions, drive a brass pin through the hole, then solder the .005” ground wire
to the pin.

SOLUTION: a RAYTHEON WELDING ANALYST recommended a DC welder
to weld the wire directly to the steel shaft of the armature.

RESULT: time reduced to 15 seconds—stronger, more reliable electrical
connection.

HOW YOU CAN BENEFIT:

If you have a small metal parts joining problem,
see your Raytheon Welding Analyst. He will be
happy to help you—without cost or obligation.
Mail the coupon below for full details.

R
Excellence in Electronics

r-----------------ns---1

TO: RAYTHEON COMPANY l
INDUSTRIAL APPARATUS DIVISION I
PRODUCTION APPARATUS DEPT. EH9 I

WALTHAM 54, MASS.
MAIL THIS , L
{J Please send me literature on Raytheon Welding |
N Systems. |
coupo {J Please have a Raytheon Welding Analyst contact me. 1
FOR FREE My problem is: (describe metals, thicknesses, type of i

part, etc.)

ANALYSIS :
—without I
cost or i
obligation. 1 NAME. ]
|
: COMPANY. i
! ADDRESS. 1
| )
i CITY. STATE |
i B Sy S Gy Suy Sve RED RSP SNy ASD MED RSP M MNP B MW ED M WSy aw B o)
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... they’re both

my babies

...but
what a
difference

Despite their identical appearance, those young innocents are barely
fraternal. They are destined for fame, but along different Roads

of Life.

The one on the left latches magnet-
ically, eats only 50 mw. and works best
in a circuit designed expressly with his
characteristics in mind. He’s also a few
months older than his colleague, and
has already made solid friends with at
least one big military group. They like
his particular combination of magnetic
latching operation, high sensitivity, and
ability to take 30 g’s
of vibration to 5000
100 g
shocks both on paper
and in the flesh.

cycles and

The little fellow on the right, on
the other hand, offers a ready replace-
ment suitable for existing equipment
where standard DPDT switching is
needed and the signal level is up
around 200 mw. As such he’s looking
forward to making an even wider
circle of friends than his companion
~— especially since he can take just as
much vibration and
shock and is put to-
gether with exactly
the same care and high

class materials.

Both of these hermetically sealed prodigies are described in their birth
certificates which you can get for the asking. If you think the 50 mw., mag-
netic latching, left-hand one is for you, ask for the Series 32 specs; if it’s the
right-hand, “on-off"” one you're interested in, specify Series 33. Don’t try to
go by looks — everything’s coming in crystal cans these days.

*
Sigma Corporate Image S l C M A

SIGMA INSTRUMENTS, INC.
62 Pearl Street, So. Braintree 85, Mass.

AN AFFILIATE OF THE FISHER-PIERCE CO. (Since 1939)
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counter to provide alarm, digital
control, or classification of basic
measurements. Reliability is in-
creased by the use of solid-state
circuitry throughout. A front panel
light indicates high-within-low as
the unit monitors each counting
cycle. Contact closure outputs pro-
vide classification or control for
each of these conditions.
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D-C Relay
telephone-type

OHMITE MFG. Co., 3665 Howard St.,
Skokie, 1ll. Model TO medium size,
telephone-type d-c relay provides
increased operating sensitivity, as
compared to certain miniature tele-
phone types, because of its longer
coil. The terminals project at the
mounting and for through-panel
connections. Hinge pin armature
construction is employed, and a
staked-in polepiece eliminates the
air gap between the polepiece and
frame for increased operating sen-
sitivity. A wide range of operating
voltages—up to 220 v d-c—is avail-
able.
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Miniature Tetrode

for tv receivers

RADIO CORP. OF AMERICA, Harrison,
N. J. The 6FV6 is a new sharp-
cutoff tetrode of the 7-pin minia-

ture type designed for use as an r-f
amplifier tube in vhf tuners of tv
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receivers. This tube has a high
transconductance (8,000 pmhoxs)
and a high ratio of plate currvent to
grid-No. 2 current (7 to 1). The
high transconduclance provides for
high gain per stage with corre-
sponding reduction in equivalent
noise resistance. The high ratio of
plate current to grid-No. 2 current
provides good signal-to-noise ratio.
CIRCLE NO. 352 READER SERVICE CARD

Building Block
dual flip-flop

DigiTAL EQUIPMENT CORP., Mayn-
ard, Mass. A dual flip-flop contain-
ing two identical flip-flops with
built-in output amplifiers is part of
a new line of 5 me transistorized
svatem building blocks. The dual
flip-flop is designed to provide sav-
ings over the cost of separate flip-
flops in buffer and control registers
and other non-counting applica-
tions. The syvstem building blocks
are used in making permanent or
semipermanent digital computer-
tyvpe svstems and in other data
handling applications,

CIRCLE NO. 353 READER SERVICE CARD

Snap-Acting Switch
subminiature

UNIMAX SWITCH DIVISION, The W.
L. Maxson Corp., Ives Road, Wal-
lingford, Conn. Type USM4 snap-
acting switch withstands continued
use at temperatures up to 400 F.
It measures only 25/32 in. long by
! in, wide by ) in. high. Small size
permits the switches to be gang-
mounted. four to the inch, for mul-
tiple-circuit control in miniaturized

ELECTRONICS - SEPTEMBER 11, 1959

HIGH SPEED alphanumeric PRINTER with
integrated storage and programming electronics

prints
up to

48,000

digits per minute

adaptable

to all
digital data sources

SOLID STATE DESIGN
MODEL 3260

A POTTER EXCLUSIVE:
Stellite Type Fonts To Order.

M these features...

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 ks

COMPATIBILITY

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

CUSTOM DESIGNS

Designs to meet MIL or
Commercial Specs.

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

The mark of
Engineering Quality

Potter has career opportunities for qualified engineers
who like a challenge, and the freedom to meet it.
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NEW! ‘

Electro- Pubse, Ine. |
MILLIMICROSECOND

CURRENT PULSE GENERATORS
...3000 SERIES |

for Magnetic Core and Logic Test

® High Source Impedance

* 50 ma to 2.5 amp Stabilized Output
® Rise Times to 35 millimicroseconds
® Useable to 3 megacycles

Available in 2 or 4 channel
configuration, the 3000 Series is
specifically designed for wide ap-
plication in the design and test of
current pulse driven devices, with
particular consideration given to
the requirements of ferrite and thin
film memory and switch cores.

The equipment produces variable
width, amplitude, and rise time
outputs from external triggers, or
may be operated as an amplifier
with output widths controlled by
input signal durations. Typical sig-
nal sources are ordinary pulse
generators, programmed digital
trigger generators, gate genera- Model 30104
tors, and transistor logic. FOUR CHANNEL GENERATOR

Write for complete dota—our Bulletin 3000/ EE

Also ovoiloble with multichonnel
progrommed 10 bit trigger generotor —

—Request Bulletin 51008/ EE

PLUG-IN MODULAR CONSTRUCTION ° 2
provides unporolleled flexibility !
of applicotion ond eose of mointenonce.

Electro-Pulse offers o COMPLETE LINE of
pulse generoting ond coding equipment :

Generol Purpose Pulse Generotors
Word Generotors

Time Deloy Generotors
Gote Generotors

Code Group Generotors
Pulse Troin Generotors
Time Mark Generotors
Electronic Counters

- e - - oaoa o

Model 4560A
10 MC DUAL PULSE GENERATOR

|
|
|
|
|
|
I
|
!

: T——al/

Representatives in Major Cities

Electro - Pelse, Jue.

11861 TEALE ST., CULVER CITY, CALIF. « Phane: UPton 0-9193 or EXmont 8-6764
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apparatus. Electrical ratings of the
spdt switch are: 2.5 amperes, 30 v
d-c, inductive; 5 amperes, 30 v d-c,
resistive; and 5 amperes, 125,250 v
a-c.
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A-C Voltmeter
suppressed zero

ERA PacrFic, INc, 1760 Stanford
St., Santa Monica, Calif. Model
SZV-125 voltmeter provides ex-
panded scale reading accuracy
without sacrificing valuable scale
space for compression at the low
end. Full scale deflection is accom-
plished for the voltage range of
100 v a-c to 125 v a-¢, thus pro-
viding adequate coverage for the
normal range of 115 v =10 per-
cent. Reading accuracies of —0.2
v and meter accuracies of better
than 1 percent are obtainable. A
time constant of less than 0.5 sec
provides faster readings and closer
monitoring of line conditions.
Unit may be used on frequencies
between 50 and 450 cps.
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Pressure Switch

for missile use

FREBANK Co., 711 W. Broadway,
Glendale 4, Calif., has developed a
miniature pressure switch for mis-
sile and similar space applications.
Model 3486 is designed for use with
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both hydraulic fluids and gases, and
for 400 psi to 3,000 psi systems, Its
snap action design is such that it is
extremely resistant to acceleration,
shock and vibration, Bearing a
maximum weight of only i oz, the
switch has a temperature range
from —65 F to +275 F, a proof
pressure of 4,500 psi and a burst
pressurc of 7,500 psi. It can be
supplied in spst, spdt or dpst.
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Snap Bushing
variety of i.d.'s

HeEyMAN MFGc. Co., Kenilworth,
N.J. A new Heyco nylon bushing
snaps into a % in. diameter chassis
hole and locks under finger pres-
sure. No threated holes or nuts are
required to hold it in place. It can-
not be removed unless the nylon
step-clips are compressed. Wire,
cable, hoses or tubing can then be
run through the bushing, which,
being nylon, provides a neat ap-
pearing and smooth unbreakable
insulation protection. The bush-
ing is available with various in-
side diameters, and requires no
tools to install.
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Voltage Regulator
broad band

ARMOUR ELECTRONICS, 4201 Red-
wood Ave., Los Angeles 66, Calif.
The PoweRite broad band line volt-
age regulators extend equipment
life as much as 50 percent and as-
sure optimum performance for all
types of electronic devices operat-
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NEW! An Electronic
ANALOG COMPUTER
KIT for just $199°5

¢ Simulates Mechanical Problems, P and Conditi

* Solves Mathematical Problems
(Add, Sub., Divide, Multiply, Integrate, Differentiate, get Transfer Functions)

* In a Class by Itsetf, But C es in F ti to Computers Costing Over $1,000.00
s Easy to Build in 35 to 40 Hours With No Experience

The lowest priced computer of its quality available anywhere. the new Heathkit
EC-1 Computer now puts advanced engincering techniques within reach of all.

Industry will find the EC-1 invaluable in trial solutions to mechanical and math-
ematical problems . . . shortens engincering time, speeds up preliminary work,
frces the advanced-computer time for more complex problems and final solutions.
And the EC-1 aids in training computer operators and acquainting engineers with
computer versatility and operation.

Schools and colleges will find the EC-1 ideal for teaching and demonstrating in
engineering. physics, and math classes; perfect for laboratory usc in tcaching
computer design and applications.

Individuals will find the EC-1 a fascinating helper in solving mathematical and
mechanical problems. To consultants and those who work alone, the EC-1 soon
becomes an indispensable path to speedy. trustworthy solutions.

Set up scores of complex problems with the assortment of precision components
and patch cords supplied. Read problem results directly on the 3-range computer
meter, or usc an external read-out device such as the Heathkit OR-1 DC Oscillo-
scope. or a recording galvanometer. Meter can be switched to read output of any
amplificr for problem results or balancing purposes. Informative manuals provided
show how to set up and solve typical problems, illustrate operating procedures,
and supply basic computer information, references, and construction procedure.
Shpg. Wt. 43 lbs.

SPECIFICATIONS: 19 D.C. Dperational Amplifiers using one 6U8 per amplilier; e
problems; each bala ut removing problem set-up. Comp m ount
on connect: nd pl n arproximately 1000. Output —60 to +-60 volts at 3 ma. Power

[ 3 O
Supplies: 4300 volts at 25 electronically regulated; variable from 4250 to +350 9y controi with meter reference for
<etting 4300 volts. Negative 150 volts at 40 ma requlated by VR tube. Coefficient Potentiometers: Five on panel. Initial
Condition Potentiometers: Three on panel; used to introduce initial velocity, accelerats tc. o : “'given’’
Repetitive Operation: Multivibrator cycles a relay at adjustable rates (.1 to 1
any number of times; permits observation of etfect on solution of changing oaramete
Power Requirements: 105:125 volts, 50-60 cycles, 100 watts. Dimensions: 19%" W. x 114

S), to re the solutio
Meter: 50-0-50 ua movement.
H.x 15" D.

Order Direct by Mall or see your nearest Authorized Heathkit Dealer

cemmm—emmm— e — e e e ——————————————

HEATH COMPANY BENTON HARBOR 14, MICH.

I: a subsidiary of Daystrom, Inc.

Please send the latest Free Heathkit catalog.

NAME

FREE CATALOG
ADDRESS

Mail the coupon now for
the Free Heathkit Catalog
describing over 100 easy- cITY ZONE STATE

to-build Heathkit products
including test equipment,
ham radio gear, marine
equipment and hi-fi

components. SUBJECT TO CHANGE WITHOUT NOTICE.
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ALL PRICES F.0.B. BENTON HARBOR, MICH. PRICES AND SPECIFICATIONS
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SERVO SYSTEM ANALYZERS AT WORK: |

182

ON STAGE AT
EVERY STAGE

SERVOSCOPE®
plays a role from concept to tracking

SERVOSCOPE servo system analyzers are playing a part
today in every phase of the missile industry, from test-
ing the blue-sky dream to tracking the blue-sky path,
For example, SERVOSCOPE is being used for:

— Complete analyses of any missile control system in
minutes, whether it be electro-hydraulic, electro-
mechanical, or electro-pneumatic! — GO, NO-GO pro-
duction testing or detailed debugging of missile control
systems and components. — Ready analyses of radar
and other tracking servo systems...in the field as easily
as in the breadboard stage.

Only the highly flexible SERVOSCOPE can play so many
roles in the missile field. Why? Because of its wide-range
coverage, providing precise and rapid results; its fast
direct-setting and read-out; its high-accuracy measuring
of phase, transient response, and gain; and swift plot-
ting of Nyquist, Bode, or Nichols diagrams.

A full line of five models provides a full range of essen-
tial features.

o Covers the frequency range from .001 to 100 cps. o
Evaluates AC carrier and DC servo systems.  Gener-
ates sine waves, modulated carrier wave, and square-
wave phaseable signals with respect to either electronic
linear sweep or sinusoidally modulated reference signal.
 Frequency calibration accuracy of = 2%, phase meas-
urement accuracy of = 1%. « Accepts any carrier fre-
quency from 50 to 5,000 cps. « Indicates by means of
SERVOSCOPE indicator or oscillograph recording.

These same features lead to all-stage use of SERVO-
SCOPE in Aviation, in Instrumentation, Communication,
Navigation, Electronic and Electrical Engineering, Edu-
cation, Computers, and in many other areas.

Acquaint us with your servo analysis problems. Specification
and application data is available. Request TDS 1100-3

) SERVO CORPORATION of AMERICA

20-20 Jericho Turnpike ¢ New Hyde Park, L. )., New York
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ing on a-c voltage. The new, fully
transistorized regulators provide 4
kva of power regulated to within
+0.5 percent and operate equally
well at any frequency between 45
cps and 400 cps. They display re-
sponse rates of better than 60 v/sec,
are power factor insensitive and
show less than 0,01 percent total
harmonic distortion.
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Self-Balancing Pot
miniaturized

DAYSTROM PaAcIFic, 9320 Lincoln
Blvd., Los Angeles 45, C(alif.,
announces a highly versatile, min-
iature flight test instrument, Auto-
pot series EMP-NS2, with dimen-
sions of 3@ by 3% by 7 in. This
self-balancing potentiometer is de-
signed to accept outputs from
thermocouples or other trans-
ducers used in flight test pro-
grams. It converts temperature,
pressure, stress, flow or accelera-
tion signals into direct-reading in-
dications. Plug-in construction
permits simple conversion of basic
model for either millivoltmeter or
pyrometer applications. Operation
is completely automatic due to new

servo design.
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Capacitors

common anode

ILLINOIS CONDENSER Co0., 1616 N.
Throop St., Chicago 22, Ill., an-
nounces type SMTUCP common

anode miniature electrolytic capaci-
tors., They are dual capacitors in
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one case, and their common anode
construction with isolated cathodes
allows economy and space savings
in modern transistor electronic cir-
cuitry. Isolation between cathodes
allows the electronic designer to use
individual capacitors for dual filter-
ing, by-pass, or coupling where two
or more individual capacitors were
previously needed.
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Power Supply
bwo/twt

POLYTECHNIC RESEARCH & DEVELOP-
MENT Co., INc, 202 Tillary St.,
Brooklyn 1, N. Y. The PRD type
813 universal bwo/twt power sup-
ply is designed for use with a wide
variety of microwave tubes. Among
its features are individual adjust-
ment of delay time, collector, anode
grid and heater elements; provi-
sions for both internal and external
sweep and amplitude modulation;
automatic gain control at the grid
when used with external detectors;
counter type readout for delay line
supply; and dual output jacks for
parallel tube operation or external
metering.
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Magnetic Shield
multisectional

MAaGNETIC SHIELD DIvisioN, Perfec-
tion Mica Co., 1322 No. Elston Ave..
Chicago 22, Ill.. has developed
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COAXIAL SWITCHES

TRANSCO

Transco makes more varieties of broad band Coaxial
Switches than any other company. Here are some
examples of our complete product line:

Y TYPE Solenoid Actuated

SPST, SPDT

e cC———.——ca

AX TYPE

Solenoid
Actuated
Transfer

S

Solenoid
Actuated
SP3T,
SPAT

M TYPE

Manval y
SPDT to SP6T, -
DPDT & il
Transfer

E TYPE Motor Actuated

SPDT to SP6T, DPDT & Transfer

LTYPE

Motor Driven
Lobing
Switch

Manufacturers and designers of
microwave components and sys-
tems for transmission control. Send
for complete product data,

Creative microwave engineers
write for information about YOUR
future with this progressive, well
established firm.

TrRaNscCO

| YL TYPE Solenoid Actuated

SPDT for RG117, U & Similar

PRODUCTS INC.

12210 NEBRASKA AVENUE
LOS ANGELES 25, CALIFORNIA
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pecause HIGH RE

LIABILITY Is A “Must” . .-

Vitnamin

CAPACITORS

“VITRAMON"" CAPACITORS
OF PROVEN QUALITY

ARE USED IN

THESE MISSILES:
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new multisectional Netic Co-Netic
magnetic shielding assembly which
facilitates installation in existing
equipment without dismantling the
strueture. It is particularly suited
for assembled sensing or guidance
devices that display an unantici-
pated sensitivity to magnetic fields.
The unique overlapping multisec-
tional assembly is designed to pro-
vide eflective shielding without
modifyving the initial structure or
dismantling a complex electronic
set-up. Design flexibility permits
effectively enclosing virtually any
configuration.
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D-C Power Supply
for lab use

PERKIN IENGINEERING CORP., 345
Kansas St., El Segundo, Calif., has
developed a new 400-cycle a-¢ input
d-¢ power supply utilizing a com-
bination of magnetic amplifiers,
transistors, silicon power rectifiers,
and a silicon Zener diode which pro-
vides extremely reliable long life
and excellent dynamic load regula-
tion. Model M-1201 has a transient
regulation of +10 percent with a
step change of no load to full load
or vice versa and recovers to within
1 percent of the output voltage set-
ting in less than 0.1 see. Ripple is
less than 0.05 v rms. A-c input is
115200 to 126 220 v and d-¢ output
is 24 32 v at 25 amperes.

Silicon Diodes
stable, reliable

CONTINENTAL DEVICE CORrP., 12911
Cerise Ave,, Hawthorne, Calif. A
new series of silicon diodes is manu-
factured by the controlled fusion
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technique which effects precise con-
trol over the junction formation
and geometry and leads to very
uniform characteristics in produc-
tion. Types CDI1111 through CD-
1116 have working voltages through
300 v and forwand currents in
excess of | ampere at 1 v. Reverse
currents are below 5 millimicro-
amperes at the maximum working
voltage.
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Count Rate Meter
rack-mounted

HaMNER ELECTRONICS Co.. INC,
Princeton, N. J. The N-701C log
count rate meter is designed specifi-
cally for direct counting of pulses
resulting from nuclear disintegra-
tions. It is used with scintillation
detectors. G-M counters, BF, coun-
ters and reactor instrumentation.
There is a maximum-count limit
switch that may be used to activate
an alarm system or other external
device that will signal the presence
of excessive radiation. Scale expan-
sion allows any three adjacent dec-
ades to Le selected by a front panel
switch.
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A-C Voltage Divider
vltralinear

ELECTRO-MEASUREMENTS, INC., 7524
S.W. Macadam Ave, Portland 1,
Oregon, annotnces a new a-¢ voltage
divider, the model DT-72 Dekatran.
A laboratory standard is now avail-
able to measure voltage ratios with
a linearity accuracy of better than
0.0001 percent (1 ppm). Specially
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uild This Superh %
rgan From Simple Kits and

AVE OVER 50%!»

The Beautiful
Sehoter
CONSOLETTE

- the only small or-
gan with two full 61-
note keyboards and
22 stops. Requires
only 2° x 3'2” floor
space! Commercial
value approximately
$1600 or more — yet

LET US you save over 5017
when you build this
SEND YOU thrillinginstrument!

FREE
DETAILS

HOW TO ASSEMBLE A

f/f‘ﬁ € /(9 ]

ELECTRONIC ORGAN
IN SPARE TIME!

& )

Give Your Family A Lifetime of Musical Joy
With A Magnificent Schober ELECTRONIC Organ!

send For Complete Details @n Schober Organs

Now you can build the brilliant, full-range
and For Hi-Fi Demonstration Record

Schober ConsoLerTe or the larger CoNcenr
Mookl with simple hand tools. No skills The coupon will bring you a handsome 16-
are necessary to construct an instrument with - page booklet in full color describing Schober
one of the finest reputations - 1 organs in detail, plus articles on
among clectronic organs. No [ how casy and rewarding it is to
woodworking necessary — con- build vour own organ and how
soles come completely assem- pleasant and quick it is to learn
bled and finished. All you do is to play the organ. In addition,
assentble clearly marked elec- we have prepared an exciting
tronic parts guided by clear il- — 10" hi-fi L.P record demonstrat-
Tustrations and detailed step-hy-step instrue-  ing the full range of tones and voices avail-
tions. Fven teen-agers can assemble the  able on the Schober, which you may have
Schober! You build from kits, as fast or as  for only $2.00 (refunded when you order a
slowly as you please. . .at home, in spare kit). Literature on the Schober is FREE!
time — with a small table serving as your  There is no obligation; no salesman will eall.
entire work shop!

THE GREAT
CONCERT MODEL

|

, meets specifications of
American Guild

| ;

i of Organists

Pay As You Build Your Organ;
Start With As Little As $18.94!

You may start building your Schober at once

Mail This Coupon
For FREE Literature
and Hi-Fi Record

with aninvestment of as little as $18.94. The |§ ¢

musical instrniment you assemble is as fine, !;- = Today!

and technically perfect, as @ connuercial = S e e e e
organ built in a lectm'}' — yet you save over The Schober Organ Corp., Dept. EL-1 I

2248 Broadway, New York 24, N. Y.
(] Please send me FREE full-color booklet and I
other literature on the Schober organs.

[ Ptease send me the 10" hi-ti Schobet demoh-
stration record. | enclose $2.00 (refundable on |

507 on top-quality clectronic parts, on
high-priced labor, on usual retail store mark-
up! Iu your own home, with your own hands
vou build an organ with genuine pipe organ
tones in an infinite variety of tone colors

to bring into your home the full grandeur el |
of the Emperor of Instruments. You may [ Name............. 00600000600000000000000 90000000 |
build the CoxsoretTE for your home, or you i
may  want to build the great CONCERT Address....ooiiesresrvssssosnsstoststtssrieniess

NMoora, fur home, chureh, schiool or theatre,

. gy O A o CikY, s oeiveuauaciaeaniiaadesas Zone. ..
You save 30% and more in cither case, ’
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NEW y

TRANSISTORIZED

PHASE METER

TYPE 328-A
By ACTON LABORATORIES

FREQUENCY RANGE
FROM 10 CPS ~50 KC

PHASE ACCURACY 1°

STABILITY

s

FEATURING... Direct reading from 0° to 360° in 6 ranges of 60°
each (on a 5" meter scale) « Wide variety of applications « Recorder connec.
tion « Can operate from externai 45 volt battery

Type 328-A is designed specifically to measure the phase angle in degrees
between two sinusoidal or non-sinusoidal voltages within a frequency range
from 10 cps to 50 ke. It is capable of handling a wide variety of applications
in the field of audio facilities, supersonics, servo-mechanisms, geophysics,
vibrations, acoustics, aerial navigation, electronic power, transformation,
signalling, computing amplifiers and resolver systems.

Acton Laboratories’ Type 328-A Phase Meter is extrenely simple to
operate. All controls are functional. Readings of phase angles are indicated
directly on meter scale which has six full-scale ranges of 360°, 300°, 240°,
180°, 120°, and 60°. Phase angle, as measured by the 328-A is defined as
the angular separation of the corresponding zero-axis crossings of the
periodic signals being compared.

Available as Type 328-AR with a 19" panel for rack mounting.

SPECIFICATIONS

Amplitude Range — .25 to 170 volts peak (1 volt min. below 500 cps)
Phase Accuracy — For input signals above 10 volts peak from 10° to 350°

Frequency Phase Accuracy
10 cps — 10 ke 1°
10 ke — 30 ke 2°
30 ke — 50 ke 3°

Input Impedance — One megohm shunted by 20 mmf

Recorder Output — Maximum voltage at 360° is —2.0 volts. Internal output
impedance is approximately 100,000 ohms

Power Supply — 105-125 volts, 60 cycles A.C. Total power consumption is
approximately 20 watts.

Terminals are also provided for operating from an external
45 volt battery.

Dimensions — 153" W. x 814" H. x 1034 D. (cabinet mounted)
Weight — 18 Ibs.

Complete technical details on Type 328-A Phase Meter are available on
request.

ACTON LABORATORIES,

INC. u
517 MAIN STREET, ACTON, MASS. -

COlonial 3-7756
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FROM 10 CPS—10 KC l

LONG-TIME l

constructed toroidal transformers
are combined to provide seven dec-
ades of accurate voltage division.
Accuracy is maintained over a wide
range of audio frequencies, input
voltages and ambient temperatures.

CIRCLE NO. 366 READER SERVICE CARD

I-F Test Set
multifunction unit

TELONIC INDUSTRIES, INC., Beech
Grove, Ind. The SSX-2/PAM-2
combines in one instrument the fol-
lowing functions: r-f sweep signal,
c-w signal source, variable marker,
video pulse, e-w pulse, audio modu-
lated c-w, and high level audio volt-
age. Simplified procedures are in-
corporated for complete testing of
i-f amplifiers and similar equip-
ment. Accuracy is +0.25 percent.
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Comparator
high precision

WAYNE KERR CORP,, 2920 N. 4th St.,
Philadelphia 33, Pa., announces the
B-821 low impedance comparator
for accurate comparison of an un-
known impedance. It compares im-
pedances in the order of 1,000 ohms
against a known standard with an
accuracy of 0.001 percent, and
covers ratios between standard and
unknown of 0.8:1 and 1.2:1 in steps
of 0.00001. An external a-f source
and detector are required. The
maximum effective impedance, look-
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ing back into the bridge, is a few
millichms; measurement frequency
can be between 500 cps and 5 ke.
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Preset Controller
for industrial use

DyYNaAPAR Corp., 5150 Church St.,
Skokie, 1ll.,, has developed a tran-
sistorized preset controller series
designed specifically for heavy duty
industrial production applications,
such as counting, measuring and
control for automatic cutting-to-
length, batch counting and sequenc-
ing, automatic machine tool posi-
tioning, and many other measuring
and controi functions. Units oper-
ate directly from all types of sens-
ing devices, and have provision for
a wide range of optional outputs.
Preset range is 0 to 180,000 counts
per minute, with instantaneous re-
set (optional: to 75,000 counts per
sec). Numerical readout consists of
either glow counter tubes or Nixie
in-line indicators.
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Amplifier

record-playback

POTTER INSTRUMENT Co., INC., Sun-
nyside Blvd,. Plainview, N. Y.
Model 921 family of write/read
amplifiers affords users of digital
magnetic tape transports a wide
choice of characteristics for vir-
tually any current or advanced ap-
plication. Tape speeds from 1 in./
sec to 150 in./sec can be accommo-
dated, with a response to minimum
signal levels as low as 150 uv. De-
signed for compatibility with exist-
ing return to zero and non-return
to zero recording systems, this
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Models MF,
diameters of
produced to
output, light

ety 00000

NF and HF fans, with propeller
5%", 6%" and 8” respectively, are
fulfill such design criteria as: high
weight, compactness and

self-contained construction.

Power requirements are 50-60 or 400 cps, 19

or 3@. The fans can be mounted with their shafts in any
position. Motors can run in both high and low ambient
temperatures and require no maintenance. Venturi ring
permits simple mounting to a dust filter housing

or cabinet wall. Push or

pull air-flow available.
Mil specs are met.

Write for complete catalog
information for the fan
that best meets your
particular requirements.

Motors are covered by U.S. Pat.

ROTRON

5]

w

[ IR N
0 O

100 200 300 400
AIR VOLUME —-CFM

STATIC PRESSURE
INCH WATER COLUMN
o

Design No. 174,148, Other U.S. and Foreign Pats. Pend,

o @

500

2 0

R 0Tn n N mfg. co., inc.

WOODSTOCK, NEW YORK
In Canada: The Hoover Co., Lid., Hamilton, Ont.
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@ NEW FROM SPECTROL

13
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The Industry’s First Complete Line of

IVICE=: plo/AVIS:

Multi-Turn Precision Potentiometers

Spectrol’s sturdy new metal
multi-turns are as tough to push out

of shape as Sir Spectrol, our man

in armor. Available in eight models,
featuring anodized aluminum

cases with 3/16 inch thick walls that
absorb no moisture — dissipate

more heat faster and stay
dimensionally stable, These

armored pots, four 3-turn and

four 10-turn, will operate from
—55°Cto +125°C and

7 withstand relative
humidity of 95%.

You can choose diameters of 7/8, 1,
1-5/16 and 1-13/16 inches in both
three and 10-turn models. Standard
linearity tolerance is *=0.25% with
special linearity available to +0.020%.
Like Sir Spectrol, the man in the iron
suit, the new metal multi-turns will take
a respectable jolt. They function to

20g vibration from 55 to 2,000 cps

and withstand 30g shocks.

For more details, call your Spectrol engineering representative list-
ed in the yellow pages or write us direct. Please address Dept. 18,

MODEL 540 530 580 560 780 790 880 840
No. of coil turns 10 3 10 3 10 3 10 3

Standard resistance 25- 10- 25- 10- 30- 10- 50- 20.
range in ohms (+3%) 125K 36K 150K 40K 300K 90K 400K 120K

1
[l
!
1
1
l
| Diameter (inches max.) % % 1 1 1%, 1% 1'%, 1'%,
l
l
l
]
: Special resistance to 250K 75K 250K 75K 750K 240K 1 meg 330K
l
1

LECTRONICS
ORPORATION
1704 South Del Mar Avenue
San Gabriel, California

8e sure your pot’s In armor/

o)}
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amplifier equipment offers a choice
of d-c level or preselected pulse
width for output use. D-c level or
pulse is also acceptable for input
to write amplifier.
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Buffer Storages
flexible/control

D1/AN CONTROLS, INC., 40 Leon St.,
Boston 15, Mass. A new line of
sequential-to-sequential buffer stor-
ages are bhased on coincident-cur-
rent magnetic storage elements.
The buffers are designed to imple-
ment digita! data transfer between
systems or equipments that are
asynchronous, or have different
data rates, for collection of regular
or aperiodic data from tapes, ana-
log-to-digital converters, and other
digital sources. The exceptional
flexibility of the buffers is at-
tributed to a unique modular con-
trol-system design. Units feature a
wide range of standard control
options.
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.

Coaxial Relay
high speed

ELECTRONIC COMPUTER Co., 618
Maple St., Conshohocken, Pa. Her-
metically-sealed coax relay for in-
put applications in data system and
other uses. Features are: coiled
impedances, to 6,000 ohms; low con-
tact resistance; operating rate, up
to 500 closures per sec; pull-in and
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SET IT DOWN!
HOOK IT UP!?

COMPLETE
AUTOMATIC
DE-IONIZER

Here is a complete, loaded, fully-
instrumented, automatic ionXchange
unit in a neat, compact, and ready-to-
operate ‘‘package.” It is equipped with
our own Illco/Matic, all-plastic, air-
actuated valves, which have been
specially developed for ionXchange ser-
vice. The Control Panel, also our own
design and manufacture, provides all
necessary quick-adjustment features,
and requires only electrical hook-up to
the terminal box on the frame. The
only other connections required are to
plant service.

FULLY ASSEMBLED AND
READY TO INSTALL

All structural assembly of elements, all
piping, all wiring, and all installation
of air lines is done in our factory by
men of long experience. Then the unit
is tested for proper operation of all
circuits, loaded with the proper sup-
porting beds and resins, paintoed, bolted
to a skid, and crated for delivery to the
exact spot it will be used. This is the
quickest, easlest, and surest way for you
to get u reliable, ready-to-go ion Xchanger
— arranged and instrumented to suit
your special needs, whatever they are.

Werite for Particulars

ILLINOIS WATER
TREATMENT CO,
840 Cedar St.
Rockford, 1it.
NEW YORK OFFICE: 14) E. 44th St., New York 17, N.Y,
CANADIAN DIST.: Pumps & Softeners, Lid., London, Can,
CIRCLE NO, 236 READER SERVICE CARD
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release time, less than 1 millisec;
operating currents, to 0.5 ampere
resistive also can be used on induc-
tive devices with contact protec-
tion; contact capacitance, less than
1 upf.
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Portable Chamber
heat, cold, vibration

CoNRAD, INC., 141 Jefferson St.,
Holland, Mich. Model FBV-8 tem-
perature vibration chamber fea-
tures a hydraunlic lift for raising
or lowering the chamber to accom-
modate a vibration exciter lead
through the bottom of the chamber
or with an accessory adapter dia-
phragm through the side of the
chamber, Temperature range is
+-800 F to ambient temperature or
with liquid CO. cooling to approxi-
mately —100 F. Instrumentation
is available with several options
from indicating controllers to strip
chart potentiometer recording con-
trollers.
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Frequency Meters
expanded scale

AMERICAN DMACHINE & FOUNDRY
Co., 1025 North Royal St., Alex-
andria, Va. The commercial model
direct reading frequency meter uses
a square 43 in, meter face. It has a
0.25 percent accuracy and a range
from 380 to 420 cps. A separate
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QU?DRATU.RE
VOLTAGE

V IN-PHASE
', VOLTAGE

GROUND
SUPPORT
DEMANDS
DIRECT READING OF
PHASE, NULL, VOLTS

FOR FLIGHT LINE,

PRE-LAUNCH, MAlIi'a' NANCE

NORTH ATLANTIC
PHASE ANGLE VOLTMETER

in one portable package, provides
direct reading of in-phase volts,
quadrature volts, phase angle, nulls
~without accessory equipment,
Compact, rugged and unaffected by
harmonics—it simplifies support sys-
tems, reduces human error in test,
adjustment, analysis of complex
electronics.

Its accuracy and versatility-(1 mv to
300 v, 0—360°) have been demon-
strated in the Atlas, Polaris, Pershing
and F-105 programs, It can be sup-
plied for single frequency or broad-
band measurements, for dolly or
console mounting, or as a module
for complete checkout systems. For
full specs, write for Bulletin 201.

Model 202BR,
used with Sperry SP30 Flight Director
5" by 19" x 7Y%,*

NORTH ATLANTIC
industries, inc.
603 Main Street, Westbury, N.Y.
EDgewood 4-1122
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ONNWR Teflon-Foil -

and |

Metallized
Teflon

e Up to 300°C!
® Only I% drift

® 50% reduction

C |
In Size

|

Typical Performance Characteristics

sensor may be mounted independent
of the indicating meter to minimize
panel space. The sensor unit weighs
2 1b, is compact (approximately 10
cu in.) and is potted for ruggediza-
tion. The meter has been tempera-
ture-compensated and needs no cali-
bration in the field.

CIRCLE NO. 374 READER SERVICE CARD

Pressure Transducer
low range

TABER INSTRUMENT CoRP., North

| Tonadanda, N. Y. A new low range

1—Very high insulation resistance (One million megohms per
microfarad at 25°C).

2—Standard Temperatures —55°C to 200°C. Specials up to 300°C.
3—Close tolerance available to *='%9%, (=109, standard).
4—Low dissipation factor, less than .059, at 25°C.

5—Low capacity drift with temperature (— 100 PPM per degree C).
6—Minimum dielectric absorption (Less than .05%).

Typical Size of Metallized Teflon Capacitor

RATING: 115 v, 400 cps at 200°C. continuous, .5 mfd.
SIZE: 1%”x1”x14"”

Photo at right shows Potter Capacitor
using Teflon dielectric furnished
Grimes Mfg. Co. for aircraft anti-
collision light application.

*Teflon is a
DuPont Trade mark

Write for
Bulletin E9

30tter compPany

Specialists in Layer Wound Capacitors Since 1925
1950 SHERIDAN ROAD, NORTH CHICAGO, ILL.
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pressure transducer measures cor-
rosive gas and liquid pressures up
to 200 psi. Fast accurate responses
(1 millsec) to dynamic pressures
result from the small pressure
cavity and bonded strain gage con-
struction. Measuring element is a
bonded strain gage-proving ring.
Pressure on the proving ring sets
up strains in the ring which are
transmitted to the strain gages.
This produces a linear electrical
output signal proportional to the
pressure. Such signal may be used
for either control or measurement
in the most precise of systems. The
measurement system is relatively
ingensitive to spurious rcsponscs.
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FREQUENCY  STANDARD

Bl Eatl Y Y )

AREAY ENGINIERIRG I8¢
SANTA MONIC AL

Frequency Standard
encapsulated

ARKAY ENGINEERING, INC.,, 225
Santa Monica Blvd., Santa Monica,
Calif. Series RK200 encapsulated
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IN EVERY FIELD, THERE IS ONE

FOREMOST NAME ... IN SONIC
ENERGY, THAT NAME IS BENDIX

RADIOISOTOPES
PROVE
EFFICIENCY
OF BENDIX
SONIC
ENERGY
CLEANING

How clean is clean? For some parts and
assemblies cleanliness is highly critical,
and visually clean surfaces—even micro-
scopically or chemically clean surfaces,
may not be clean enough!

A prominent manufacturer of electronic
data processing and computing equip-
ment had this problem. Circuit hoards,
which tested satisfactorily, failed later in
the ficld. Suspecting hidden traces of
contamination left from his conventional
cleaning methods, the manufacturer
sought help from the Bendix Sonic Energy
Applications Laboratory.

There, using a radioisotope test (Bendix
has pionecred this mcthod of testing
Sonic Encrgy Cleaning effectivencess),
minute quantitics of soldering flux —
enough to absorb moisture and short-cut
the circuitry—were discovered even after
thorough conventional cleaning,

The boards were then cleaned by the
Bendix Sonic Energy method. The radio-
isotope test results showed that Bendix
Sonic Energy Clecaning, using an inex-
pensive water-based detergent solution,
completely removed all the flux that
caused the problem.

If cleanliness is critical in vour manu-
factured parts or assemblies, or if you
have a particularly tough cleaning job,

it will pay you to investigate the possibili- |

ties inherent in Bendix Sonic Energy
Cleaning.

FREE!
ALL THE FACTS

ON

SONIC ENERGY
CLEANING

AT YOUR
FINGERTIPS

T

Is Sonic Energy Cleaning economical for your operation?
Find out for yourself with the Five-Step Plan outlined in
this report. All processes fully detailed .. . cose history
resuits onalyzed . . . the complete story of this remarkoble
new method of industriol cleaning. Write for your copy:
PIONEER CENTRAL DIVISION,

BENDIX AVIATION COR-

PORATION, 2735 HICKORY

GROVE ROAD, DAVEN- ?W
PORT, IOWA,

AVIATION CORPORATION

SONIC ENERGY CLEANING
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solid state standards use a new cir-
cuit principle to provide any single
pulse rate and/or square wave fre-
quency. An external tuned amplifier
can produce a sinusoid. Pulse rate
is 120 cps to 100 kc; square wave,
60 cps to 50 ke. Pulse output is
4-1.0 v minimum into 5 K; square
wave, 5 v peak into 50 K.
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Enclosure System
modular frame

AMco ENGINEERING Co., 7333 W.
Ainslie St., Chicago 31, Ill. The new
aluminum modular frame system
has many advantages in versatility,
stocking programs, environmental,
antimagnetic, airborne, weather-
proofing and unusual size enclosure
applications. Members are avail-
able from 7 in. to 20 ft in width,
height or depth. A complete range
of standard & in. aluminum panels,
plain or painted, conforming to
EIA mounting standards is avail-
able as wel! as side, top and bottom
panels. Special panel sizes on re-
quest.
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Trimming Pot
highly stable
AERO ELECTRONICS CORP., 1745 W.
134th St., Gardena, Calif. Model

927 miniature wirewound trimming
pot has a stability of 60 ppm to 190
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e SUpport !
instrumentation
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NORTH ATLANTIC
SERVO INDICATORS @J/

are self-contained null-balancing
measurement systems designed to
indicate or monitor virtually any
quantity that can be expressed as a
voltage. Their high accuracy (to
0.05%) and fast response (as little as
0.2 second full scale) meet the most
critical ground support requirements.

Ratio indication is unaffected by
changes in transducer excitation.
Compact, single-package design per-
mits remote dolly, console, or rack
mounting, maximum application
flexibility.

Available, to specifications, for part-
icular function, range or input signal,
with dial, counter or dual pointer dis-
play, auxiliary output for repeating,
signaling or control. For full data,
write for bulletin.

'Rmo'/(
Mode! SBI-201, —r
7” x 3" dia., used in 3
missile prelaunch menitor

system to indicate position
of control surfaces.

f

NORTH ATLLANTIC
industries, inc.
603 Main Street, Westbury, N.Y,
EDgewood 4-1122
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‘DIAMOND H’
e RELAYS

NEW ... High Speed

Polarized Relays

Fast action with freedom from bounce, plus
high sensitivity and consistent operation with
low distortion, are provided by small, rugged
Series P Polarized Relays. SPDT, with two
independent coils, they will handle over 1,000
pulses per second. Various coil resistances up
to 5,000 ohms each coil. Contact ratings vary
with switching speed but range from 60 MA
to 2A with voltages to 120 AC or DC,
dependent upon amperages employed.

Aircraft-Missile
Series R & S Relays

Miniature, hermetically sealed 4PDT, Series
R & S relays provide excellent reliability over
their long service life. Electrically and physi-
cally interchangeable, the two series differ
only in that Series S coils are separately
sealed within the sealed cases, with organic
matter eliminated from the switch mechanism
for greatest reliability in dry circuits. Con-
tacts MA to 10 A.

Special Mountings

Series R/S Relays are available with 10
standard mounting arrangements, plus a
ceramic plug-in socket. MS-AN type con-
nector mounting, illustrated at right, makes
assembly, installation and field service ex-
tremely simple, while the connector pro-
vides a seal against moisture.

“Diamond H'’ engineers are prepared to work with you to
develop variations on these relays to meet your specific
requirements. Tell us your needs . . . by phone or letter.

THE
HART MANUFACTURING
COMPANY
202 Bartholomew Ave., Hartford 1, Conn.
Phone JAckson 5-3491

CIRCLE NO. 192 READER SERVICE CARD

C. Unit takes 3.5 w at 30 C, and
will handle 0.35 w at 175 C; with-
stands 30 g vibration at 2,000 cps;
passes MIL-STD 202, method 106,
for moisture resistance; resistance
range, 100 ohms to 100,000 ohms;
size, 1.25 in. long by 0.24 in. wide
by 0.33 in. high.
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UHF Transmitter
small and light

ELECTRONIC COMMUNICATIONS,
INC., St. Petersburg, Fla. Model
28 is a 1 kw uhf (225-400 mc)
transmitter for airborne communi-
cations and other applications. It
is 15 in. high, 30 in. wide, 27 in.
deep and weighs less than 200 1lb.
Unit is self-contained, operates
from a primary power source of 380
to 1,200 cycles and is shielded
against radiated and conducted r-f
noise,.
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Fact Finding Lab
simple to use

ALDEN SYSTEMS Co., Alden Re-
search Center, P. O. Box 125, West-
boro, Mass., announces the new
fact finding laboratory. It contains
all the tools necessary to get the
facts, backed up with permanent
recording on any physical motion,
action or change. The lab is a
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NEW

Precision Scientific
Model75 <« Model150
VACUUM PUMPS

... now available with

GAS BALLAST

Allowing you to evacuate systems
containing moisture or other con-

densible vapors without need of a 4
cold trap or other complete setup. |

How It Works

A check valve on compression side of
exhaust stage admits controlled amount
of air at atmospheric pressure to ex-
haust undesirable vapors and prevent
pump oil contamination,

New Versatility |
Use closed with normal vacuum systems
and open with contaminated systems.
Ultimate vacuum closed is 0.1 microns.
Ultimate vacuum open is 5 microns (de-
pending on contaminant present),

All Precision Advantages
Modern design provides greater pump-
ing efficiency at low pressures, more
capacity for your investment, compact
design and quiet operation.

See For Yourself
For a demonstration without cost or ob-
ligation, call your distributor or Pre- |
cision district office,

Since 1920 ’

The Finest in Quality Laboratory Apparatus

PRECISION pS

SCIENTIFIC CO.

3739 W. CORTLAND ST. CHICAGO 47, ILL.
Locol offices in Chicaga, Cleveland, Houston,
New York, Philadelphia, San Francisco

CIRCLE NO. 251 READER SERVICE CARD
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complete package with the Alden
30 channel recorder, paper take-up,
indicating power supply, 2 chan-
nel recorder with extra maga-
zines, direct reading time and
money device, Alfax paper, motion
switches, extension cords, mobile
work center, detecting floor cush-
ion, detecting seat mats, mercury
switches, electric photocells, and
other accessories. It can be oper-
ated by nontechnical personnel,
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Capacilons, . e

Variable Capacitor
many applications

PLASTIC CAPACITORS, INC., 2620 N.
Clybourn Ave., Chicago 14, lll. The
Brad-Cap variable capacitor has a
maximum capacitance of as much
as 4.4 pf. It is ideal for many ap-
plications, including wide range
R-C or L-C circuits; adjustable
capacity standards; integrating
circuits; ferroresonance circuits;
low and high pass filters. Tem-
perature range for operating and
storage is —20 C to 100 C; voltage
range, 200 v a-c/400 v d-c.
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Thermostat
for missiles

VALVERDE LABORATORIES, 252 Lafay-
ette St., New York 12, N. Y. Now
serving in missile and other vital
airborne components, the new
VAL90 miniature snap action, pre-

NOW —
AC TO DC

UNAFFECTED
BY HARMONICS

IN PRODUCTION, LABORATORY
OR IN THE FIELD

North Atlantic
Phase Sensitive AC to DC Converter

makes available, for the first time,
the precision and flexibility that per-
mits DC instruments to be used for
measurement of complex AC signals.
Freedom from harmonic effects, plus
variable phasing control, allow
accurate DC readout of total, funda-
mental, in-phase and quadrature
component of any signal.

Broad dynamic response, excellent
linearity and choice of single- or
double-ended output make the Model
401 readily applicable to digital voit-
meters, DC ratiometers, electronic
analog to digital converters and data
handling systems. Available for speci-
fied frequencies from 30 to 5000 cps,
in portable, bench or rack-mount
models—or as a module for automa-
ted checkout systems. For full specs,
write for Bulletin 401.

Model 401
S x 19" x 81,

NORTH ATLANTIC
industries, inc.

603 Main Street, Westbury, N.Y.
EDgewood 4-1122
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DURANT

MFG.

Speuals

For RADAR, ELECTRONIC
and INSTRUMENT APPLICATIONS

High speed, non-reset, direc!

reading counter to indicate
increment of measurement in
radar navigation instruments,

High-speed dual bank counter for use
in navigating instruments. Shutter op-
erates to close off either bank when
in the minus side.

Counter assembly tomponent of
navigating instrument to indicate
increments of measurement
for fast, legible,
direct ‘‘read-out’’.

Special counter for use on Tape Recorder
to indicate the position of tape passing
through the recorder.

Oirect reading counter for
navigating and directional instruments
Unit wheel graduations permit
reading of 150,000
increments per minute.

Booth 817—ISA Show
Representatives in Principal Cities
WRITE FOR LITERATURE

DURANT MANUFACTURING CO.

Milwaukee 1, Wis.
Providence 5, R. I.

1912 N, Buffum St.
12 Thurbers Ave,

PRODUCTIMETERS
Colont Evenything

SINCE 1879
7

194

cision set, sealed thermostat has
been designed for reliability under
vibration and shock even after
months of shelf life. Normally
preset up to 350 F with a differ-
ential of 3 F or better and a set- ’
ting tolerance of =3 F the capacity
is 40 w 30 v and 100 w 120 v a-¢/

cuits. Weight is under 0.2 oz.
CIRCLE NC. 382 READER SERVICE CARD
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Sealed Relay

1 in. sq, 12 in. high

Hi-G, INc., Bradley Field, Windsor
Locks, Conn. ESS series hermetic-
ally sealed relay meets vibration of
20 v to 2,000 cps with a sensitivity
of 80 mw in a 2pdt unit. Coil resist-
ances as high as 36,000 ohms are
available, and a-c units using full
wave or half wave rectifiers may be
obtained. Contacts are rated at 2
amperes resistive for a life of 100,-
000 cycles. Relay is suitable for use
at ambient temperatures up to

+125 C.
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Video Detector Mount
filter and crystal

AMERICAN ELECTRONIC LABORA-
TORIES, INC., 116 N. Seventh St.,
Philadelphia 6, Pa. Filter and
crystal video detector mount has a
’ pass band of 2.6 to 3.25 kme with
insertion loss of less than 1.4 db
within the band. Combination
weighs approximately 3 oz, with
tangential sensitivity—57 dbm
| measured with a 2 mec video band-
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§ ASSURE SAFETY

d-¢ noninductive and for dry ecir- §
I

USE
% STONITE |

§cusrom MADE\
COILS! \\

{

\\\\\\
\\\\\\\\\\\\\\\\\\\\\‘

LONG LIFE

N\

Mg

For industrial, electronic and armed forces appli-
cations, STONITE coils are designed and engi-
neered to strictest specifications.

Here is outstanding manufacturing versatility,
covering this wide range of STONITE custom-made

coils:
PAPER SECTION * FORM WOUND * LAYER BOBBIN
PRECISION WINDING * HIGH TEMPERATURE COILS
COPPER AND ALUMINUM CONDUCTORS
Round—Square—Rectangular
Also Round, Square, Rectangular tubing

SPECIFY

lonudle

These influentials tell why:

+ BOUNDLESS EXPERIENCE, QUALITY CONTROL
« WIDEST SIZE RANGE. ANY QUANTITY

* TOP RESEARCH, ENGINEERING FACILITIES

= FINEST MATERIALS, WINDING SERVICES, AD-
VANCED TOOLING

« CONTINUOUS PROCESSING
INSPECTIONS

« WIDEST, MOST VERSATILE RANGE OF APPLI-
CATIONS

CHECKS, RIGID

Virite, describing your require ment and re-
quest a sales en ineer call. Also ask for
the illustrated STONITE brochure s-30.

S

Stonite
COIL CORPORATION

ROVUTE =130
YARDVILLE 3, NEW JERSEY
~ JUniper 7-7323
£
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width using an MA408B crystal.
Input is matched to a 50 ohm line
and both input and output utilize
Microdot miniature coax connect-
ors.
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Hall-Effect Device
high resolution

4

OHIO SEMICONDUCTORS, INC., 1035
W. Third Ave., Columbus 8, Ohio.
Halltron type HR-31 utilizes a thin
wafer of indium arsenide to provide
a high output voltage over a wide
temperature range. Qutput decrease
is 10 percent when the element tem-
perature is changed from 0 deg C
to + 100 C. Temperature coefficient
is essentially constant at 0.1 percent
per deg in this range. Use of the
HR-31 is recommended in flux meas-
uring equipment, analog multipli-
ers, power meters and many other
applications where very low tem-
perature dependence is a necessity.
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Circuit Breaker
subminiature

SYLVANIA ELECTRIC PRODUCTS INC,,
Salem, Mass., has developed a sub-
miniature electrical circuit breaker
that is vacuum sealed in a glass
envelope. Called the Mite T
Breaker, the low-cost device pro-
vides circuit protection by inter-
rupting current flow when excessive

ELECTRONICS - SEPTEMBER 11, 1959

¢ Excellent tracking
» Miniature size
* Phase stability with temperature
* High vibration rating
* High contact rating
+ Long life + Reliability
+ Versatility i

Also available.in . . .

* 2 Hole flange

+ 4 Hole flange i
+ Side mounting

actual size

For complete specificatiors, write:
Aircraft Components Division,
The Bristol Co.,

150 Bristol Road,

Waterbury 20, Conns'™ = s.ae

BRISTOL FINE PRECISION INSTRUMENTS
FOR SEVENTY YEARS

CIRCLE NO. 195 READER SERVICE CARD
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“Work Horse" of the
Electronics Industry

— by Esterline-Angus

The high sensitivity of these rugged, reliable DC
Milliammeters provides the convenient, time-sav-
ing way to obtain accurate information . . . portray
it in easily understood form . . . and record it per-
manently, without human error. They are ideal for
recording quantities that are difficult to picture in
any other way or are too tedious and time-consum-
ing to be plotted manually.

Some of the many industrial, scientific and professional uses of Esterline-Angus
D C Milliammeters : electronic gages, nuclear studies, tracer element studies,
performance tests, air samplers, trouble shooting, life tests, audiometers, photronic
devices. Send for Catalog Section 42 for detailed specifications.

The Esterline-Angus Company, Inc.

More Than 50 Years Manufacturing Graphic Instruments
Depl. E, P. 0. Box 596, Indianapolis 6, Indiana
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Northern Radio

ALL-TRANSISTOR VF Carrier Telegraph System

18 CHANNELS in 153" panel space

Writ let
rite on your letterhcad 147 W. 22nd Street, New York 11, N. Y.

for literature to Dept. RS. Pace-Setters in Quality Communications Equipment
In Canada: Northern Radio Mig. Co.. LId.. 1950 Banhk St Billings Bridge, Ottawa, Ontario
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current or external heating occurs.
As temperature decreases or the
overload is removed, the current
path is automatically reset. A wide
variety of potential uses include the
diversified control systems of to-
day’s highly automated industries.
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Marking Machine
air-operated

MARKEM DMACHINE Co., Keene 75,
N. H. Tubing from size No. 12 up
to 4 in. in diameter can be marked
on the new model 1002 marking ma-
chine. Unit has a specially designed
work table with a tubing guidc to
assurc proper location of the tubing
for imprinting. Tubing is pulled
through the guide and cut off man-
ually. Engraved type-wheels make
imprints up to 22 characters wide
or 24 in. maximum length; im-
print changes are made almost in-
stantly by rotating the type-wheels
with turning pinions to select the
desired imprint. Heated type and
ink make imprints that become part
of the material when marked and
will not scrape or rub off.
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Power Supply
semiconductor type

Min-EASTERN ELECTRONICS, INC.,
32 Commerce St., Springfield, N. J.
Model MES36-5EM power supply

SEPTEMBER 11, 1959 - ELECTRONICS



features a magnetic line voltage
regulator and a transistorized regu-
lator circuit. The line voltage regu-
lator causes the voltage across the I
transistors to drop to zero when the |
output is shorted, thus minimizing
the amount of power the transistors |
must dissipate. The transistorized

From the AMCI Catalogue

AUTOMATIC IMPEDANCE PLOTTERS

® Continuous impedance display with frequency
® Available in portable and rack-mounted units

N , . s o - . Type Ffeq;ncy Range (mc) Line Size

lig]mdt(;, pelsr(;nts a 1f:t<;§)\e1y ‘Emi — -if;;—— 23;3'338— .{ypeN

of less than sec with overshoo d : ype N
i | 11-Ps 180-1100 Type N

less than 1.0 percent of the voltage
setting. Output voltage is 0 to 36 v ‘
continuously variable, with vernier
control, at 0 to 5 amperes d-c. [
CIRCLE NO. 388 READER SERVICE CARD |

® Residual swr under 1.010
® Rated error in detected signal under 1.005
® Avgilable with a wide variety of tapered reducers

[ Type Frequency Range (mc) Impedance (ohms)
- 1026-13 50-3000 50 or 75
TYPE - 1026-8 75-3000 50 or 75
1026-4 1026-6 100-3000 50 or 75
) | 1026-4 150-3000 50 or 75
1026-2 300-3000 50 or 75

COAXIAL SWITCHES

® High power ratings; swr under 1.06
® Pressurized

Aircraft Blower
meets MIL-E-5272A

THE TORRINGTON MFrG. Co., Tor-
rington, Conn. MSA-10569 cooling
blower is being applied in complex
ground support facilities for cali-
brating critical aircraft equipment.

® Motor-driven and manually operated models

Type Frequency Range (mc) Line Size
1038 0450 6"
1136 0-500 31"

{lery high beak power models for radar applications

1038-HV

TYPE 1038 1136-HV

6%"
3"

0-450
0-500

e High stability; very low swr
® Nearly all transmission line sizes

Unit will deliver 25 c¢fm of air _ Type  Frequency Range (mc) Line Size Max SWR
. . . p. 11088 0-1100 Type N 1.02
against a static pressure of 8 in. TYPE 2120 0-1000 175" 1.03
” . . . 0-10 " d
of water. 1t is provided with a l 11088 {{}3 _40_6580 3‘2,, {,83

115-v single-phase 400-cps aircraft
motor and weighs about 4 1b.
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Floated Rate Gyros
high-accuracy

Kearrort Co., INc., 1500 DMain
Ave.,, Clifton, N. J. Series 2500
miniature floated rale integrating
gvros, designed for use in missiles
or other severe environments, are
2 in. in diameter and 27 in. long.
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HYBRIDS

® Very broad band

® Very low residual unbalance
- N . —__I:Qesidua] T
Max. SWR  ypbalance (db)

' Type Frequency Range (mc)
| M. 1027-K i "~ 60-120 ] 1.4 —50
X 1027-L 120-240 1.4 —-50
2 ﬁ ¢ 1027-M 240-480 1.5 —-50
- ) _1027-N 480-960 16 -50
’ ' ¥ 7V 1098 960-1600 1.6 —40
\ { o . 1102 1600-2400 15 —40
1104 24003600 15 —34
1100-K 60-120 1.4 -55
1100-L 120-240 1.4 —-55
TYPE 1100-M 240-480 %5 —55
1104 1100-N 480-960 1.6 =55
1099-N 800-960 1.2 —50
1099-0 975-1175 1.2 —50
1024 TV Channels 2-13 1.05 —50

|
1
|

OTHER PRODUCTS

TAPERED REDUCERS
LINE STRETCHERS
DIPLEXING FILTERS
VOR ANTENNAS

m ANTENNA SYSTEMS — COMPONENTS — AIR NAVIGATION AIDS — INSTRUMENTS
<> /szuﬂzc/zu*in(g C()HIPJII)’
‘\ ” 299 ATLANTIC AVE., BOSTON, MASS.

197

TV BROADCASTING ANTENNAS —
directional and omnidirectional

ADJUSTABLE MATCHING NETWORKS
IMPEDANCE STANDARD LINES

CIRCLE NO. 197 READER SERVICE CARD



measure down to

0.03 UV

The Keithley 150 sets a new standard of
sensitivity for dc voltmeters. Typical uses
include output measurements from strain
gages, thermopiles and ion chambers, as
well as Hall effect studies, corrosion work
and molecular weight analysis.

Functions and measurement spans of the
150 are: dc voltmeter, 1 microvolt to 1 volt
full scale; ammeter, 10-3to 10-1° ampere full
scale; dc amplifier, gains of 10 to 107; and
null detector, with 0.5 to 2 second response.
Features include:

@ zero stability as a voltmeter within 0.1
microvolt per day; as an ammeter, within 2
x 10" ampere per day.

@ zero suppression up to 100 times full scale.

@ optional floating or grounded input.

@ short term noise within 0.03 microvolt
peak to peak (0.006 microvolt RMS).

@ rugged construction, relative insensitivity

|

to vibration, 60-cycle fields, or thermal EMF’s, |

Write today for your copy of Keithley Engi-
neering Notes, Vol. 7 No. 1 describing the
Model 150.

KEITHLEY
INSTRUMENTS, INC.
12415 Euclid Ave., Cleveland 6, Ohio

198

Design combines torque motor and
signal generator in single unit
“torsyn” with restraint-trimming
tertiary winding. A variety of per-
formance characteristics are avail-
able. Units operate at any altitude.
Standard deviation (short term):
azimuth, 0.05 deg/hr; vertical, 0.03
deg/hr. Max. drift rate: 0.015 deg/
hr/g® steady accel.; 0.008 deg/hr/
g° vibratory accel.; warmup time:
10 minutes from —60 F; weight:
0.7 1b; life: 1,000 hr.
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Speed Clip
fastens p-c board

TINNERMAN PrODUCTS, INC., Cleve-
land, Ohio, One-piece speed clip to
space and fasten printed circuit
boards to chassis. Made of spring
steel, it is self-retained in fasten-
ing position by bowed spring legs
which snap into place and lock on
the underside of the chassis. When
clips are in place, circuit board is
positioned, screws are inserted
through board and between clip legs
into chassis. Clips provide more
than half-inch clearance between
circuit board and chassis.
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Miniature Pot
humidity proof

NETWORKS  ELECTRONIC  CORP,,
14806 Oxnard St., Van Nuys, Calif.
Nec-Pot miniature wirewound pot
is 100 percent humidity proof.
Hermetically sealed all-glass case
provides visual inspection and ad-
justment of wiper. Units are sup-
plied with resistances of 100 ohms
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A New and Specialized

Technique ...

CUSTOM
PACKAGING

by General Electric

Specialized defense requirements
necessitate new packaging tech-
niques for electronic circuit
modules. Working from schematics
or performing the entire design
task from customer requirements,
General Electric creates small
lightweight, high-density compo-
nents. Engineering and production

| staffs skilled in new packaging

l

techniques deliver tested proto-
types in four to six weeks.

With maximum environmental
stability, lower noise and higher
signal levels, applications for such
electronic packages as inverters,
flip-flops, encoders, amplifiers,
exist throughout the military mar-
ket. Where the advantages of
modular replacement over technical
field repair are of the utmost im-
portance, the high-density volume
efficiency of these circuit modules
is the answer to extreme space
limitation.

For more information on Custom
Packaging, write to Defense Indus-
tries Sales, Section 227-27D

DEFENSE ELECTRONICS DIVISION
HEAVY MILITARY ELECTRONICS DEPARTMENT

GENERAL @ ELECTRIC

SYRACUSE, N. Y

CIRCLE NO. 254 READER SERVICE CARD
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to 30 K ohms, =2 percent. Linear
range is 5 to 95 percent of total
resistance; and resistance, 1 per-
cent; insulation resistance, 500
megohms minimum; operates from
—55 C to 4225 C,
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CURTISS-WRIGHT
ELECTRONKS DIVISION
ALBUQUERQUE,NM

SOLID STATE RELAY
MODEL

§SR-6-.250

Solid State Relay
spst device

CURTISS-WRIGHT CORP., Inter Moun-
tain Instruments Division, P. O.
Box 8324, Albuquerque, N. M.
Model SSR-6-250 is a 6 v, 1 ampere,
spst solid state relay for aircraft.
missile and other high environment
d-c power switching applications.
It has no moving parts. Pickup
time is 2 usec and dropout, 5 usec.
It can withstand shocks of 1,000
g. Price is $55.
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A-C Amplifier
all-transistor

DYNAMICS INSTRUMENTATION Co.,
1118 Mission St., South Pasadena,
Calif. Model 1634 linear instrument
amplifier with integral power sup-
ply. Voltage gains are 1 to 100 with
100,000 ohm input impedance in a
low-noise all-transistor design. Fre-
quency response of 2 cps to 100,000
cps (=0.5 db) is compatible with
other elements of modern instru-
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la New Working Aids

from McGraw-Hill

ELECTRONIC

Just Published—Gives designers of military
and commercial electronic equipment in-
formation they need to select and use com-
ponents which perform with maximum
reliability. Provides data on transformers
and inductors, connectors, wire and cable,
terminalx, tube shields, hard rare, and other
mm])onenh 1While emphasis is on types
for which military specifications are avail-
able, other types also are included. Military

specifications are clearly summarized. Ed-
ited by Keith Henney, Harry Mileaf, and
Craig Walsh, Technical Writing Service,

MeGraw-1ill
nents Laboratery,
Center. 180 pp., 8%

TWO-WAY RADIO

Just PPublished—Complete guide to two-way
radio—from its practical uses to technical
information on both AM and FM transmit-
ters and receivers, circuits, selective calling
methods, antennas, power supplies, installa-
tion, and servicing. Covers digital pulse
codes, power sources, transmitter tuning,
phase-shift modulators, split-channel opera-
tion, and other topics. Describes such re-
cent developments as synchronous AM and
single sideband. By A. Lytel, Avco Mfg.
Co., Crosley Div. 301 pp., ‘.’.83 illus., $9.50

DIGITAL AND SAMPLED DATA
CONTROL SYSTEMS

Just Published—Guide to analysis and de-
sign of digital and =ampled-data control
systems—for solving problems in such fields
as process control and electronic computers.,
Covers theory of sampling and guantizing,
z-transform analysis, analog digital con-
version, and related topics. Tatest develop-
ments are clearly discussed, including sys-
tems with tinite sampling duration and
those with non-synchronized samplers. By
J. T. Ton, Purdue Univ. 631 pp., 106 illus.,
$135.00

DIGITAL COMPUTING SYSTEMS

Just P'ublished — Full coverage of digital
computing systems: principles, design, op-
eration, and applications. Describes the ele-
ments in modern computers, explaining
underlying principles of the devices used
and illustrating the devices themselves. The
circuitry by which the elements perform
desired functions is clearly covered. with
examples ot typical circuits. Logical design
and programming are discussed, and how
computers xolve scientific, busmeﬂs and
data handling problems is shown. ¥ s, B
Witliams, Consultant Dept. of l)efvm.e. 231
pp., 168 illus., $7.%5

Book Co. Electronie Compo-
Wright Air Development
x 11, 156 illus. $10.00

COMPONENTS HANDBOOK, Vol.

Also see the Eleetronic Components Hand-
book Library, combining Volumes I, II, and
111 to form a complete, duthornanve source
of working information for the electronics
designer. In addition to the components
covered in Volume III, the Library gives
vou ready reference to resistors, capacitors,

relays, switches, power sources and con-
verters, fuses and circuit breakers, instru-
ments, choppers, transmission lines and

waveguides, and other topics. KEasy terms
enable yon to use the Library while paying
for it—only $6.50 in 10 days and $5.00 =a
month until the Library price of $31.50 is
paid.

MODERN NETWORK ANALYSIS

Just Published—(Gives you a working knowl-
edge of the general properties of networks.
Covers network concepts, relation between
the steatly state and transient response
characteristics, response of networks to
singularity functions, the systemn function,
and other topics. Clearly discusses such
aspects as network stability, natural modes,
and specific properties of networks contain-
ing elements of only two types. By F. M.
Reza, Syracuse Univ.,, and 8. Seely, Case
Inst. of Tech. 400 pp., illus., $10.00

INSTRUMENTATION IN
SCIENTIFIC RESEARCH

Electrical [nput Transducers

Just  PPublished—A complete collection of
bhasic methods and systems used as input
transducers in electrical instrumentation.
Virtually all transducers for mechanical,
thermal, magnetic and electrical quantities,
and 01)t1(a1 and nuclear radiation are cov-
ered. For each transducer the hook de-
scribes physical mechanisms, relationships
between input and output, applications and
limitations, errors, response to environ-
mental influences, and other aspects. By
K. S. Lion, Mass., Inst. of Tech. 310 pp.,
297 illns., $9.50

SUCCESSFUL TECHNICAL
WRITING

Articles, Papers, Reparts, Instructian and

Training Manuals, and Baaks
Just Published—Step-by-step methods to
guide you in any technical, engineering, or
scientific writing job. Shows where to look
for ideas. how to evaluate them, build an
outline, write up the idea, and work with
editors and publishers to get into print.
By T. G. Hicks, anthor, editor, engineer,
instructor at Cooper Union. 287 pp., 30
illus., $5.50

MAIL COUPON FOR 10-DAY FREE EXAMINATION

e e S —=

McGraw-Hill Baok Ca., Dept.

Send me bookts) checked helow for 10 days' examination on approval.
1 keep plus tew cents for delivery costs, and return unwanted bookts) postpaid.

you remit with this eoupon—same retutn privilege.)

T Henney, et al-—Electronic Components

Handhook, Vol. 11§, $11.00

O Henney, et al-—-Electronic Components

I

I

|

I

I

| Handbook Library, $31.50

I 0 Lytel--Two.way Radio, $9.50

I Modern Network Analysis. $10.00
I Dolgltal and Sampled-data Cont. Sys.,
I

I

I

I

T Reza & Seely
J "Tou-

£15.
3 Lion-
3 Williams-—Digital Computing Systems, $7.70
1 Hicks—Success, Tech. Writing, $5.50

Instrumentation in Scien. Res., $9.30

For price and terms outside U. S., write McGraw-Hill Int'l.,

L-9-11, 327 W. 41st 5t

N.Y.C. 36 |
In 10 days 1 will remit for book(s) |

(We pay delivery costs if I

(PRINT) |
NANME o ivveeesvsveessssessosssssssosnnesssennss l
Address ....... eeetsereetiesnnses Ceeserariivanene :
[ 11 tesssenees Zone Statn :
|

Company ...e..ieee Seeeuseaeesersataniatoia s l
|

Yosition ........ 00000000a0a |
N.Y.C. (NI |
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universal
IMPEDANCE BRIDGE
”émlll'é S
1. RESISTANCET0 0.1%  0-1200 kilohms in seven ranges
2. CONDUCTANCE T0 0.1%

3. CAPACITANCE to 0.2%
4. INDUCTANCE T0 0.3%

price: $995.00

0-1200 millimhos in seven ranges
0-1200 microfarads in seven ranges

0-1200 henrys in seven ranges

For complete information on the Model 291 Universal
Impedance Bridge, send for ESI catalog sheet C-13,

engineers, Contact ¢ Day

7524 S. W. MACADAM - PORTLAND 19, OREGON

200 CIRCLE NO. 200 READER SERVICE CARD

mentation systems such as wide-
band magnetic tape recorders.
Cables up to 2,000 uuf can be driven
without signal distortion up to 50,-
000 cps.

CIRCLE NO. 394 READER SERVICE CARD

V-Dot Indicators
reusable devices

INERTIA SwitTcH, INC., 311 W. 43
St., New York 36, N. Y. Designhed
primarily for use in shipping mis-
siles, electronic parts and other
delicate instruments, V-dot indica-
tors determine if rough or careless
handling has caused a shock to the
shipment. They give visible indi-
cation when shock has exceeded a
predetermined permissible limit.
Devices have complete spherical
sensitivity. Units are also available
having one or two plane sensitivity
with an accuracy of 5 percent of
preset value; available from 5 g to
75 g, in standard models; meet
typical military  environmental
specs.

CIRCLE NO. 395 READER SERVICE CARD

Battery Holders
insulation pretested

ACME MODEL ENGINEERING Co.,
6224-15th Ave., Brooklyn 19, N. Y.
Over 140 different sizes of battery
holders feature impregnated fibre
washer insulation, spring tempered
aircraft aluminum, standard
mounting holes, nickel plated brass

SEPTEMBER 11, 1959 - ELECTRONICS



d now for
a spot of welding!

ying to improve potentiometer reliability by buiiding
Well, you're on the right track about one thing —
re way to eliminate a lot of operational hcadaches
- contamination of contact mectals at high temperature,
older flux. No chance of “cold joints”, either, to in-
tesistance. No soldered connections to come loose
1 and shock. Welding is the way to reliability!

1e wife's drapes afire to gct a reliable, all-welded pot?
ing tec}miques, Ace produces reliable potentiomcters
mperatures exceeding 150°C. and
nd 50 G's at 2000 cycles. All this,
* low contact resistance and long-
\ll taps, end connections, resistance
act assemblies and terminal leads
'epared beforehand — then welded
kel or palladium silver. So, for
lity through sounder construction

your ACErep!

Acepot® (shown Va-scale) incorporates all these ex-
I conslruction features, for superior reliability.

ELECTRONICS ASSOCIATES, INC.
99 Dover Street, Somerville 44, Mass.
SOmersot 6-5130 TMX SMYL 181 Waest, Union WUX

Acepot® Acetrim*® Aceset® AceohmB *Reg. Appl. for

02 READER SERVICE CARD

contacts, preadjusted tension for
total contact and solder coated cop-
per terminals.

CIRCLE NO. 396 READER SERVICE CARD

V-R Power Supplies
all-semiconductor

TRANSISTOR DEVICES INcC.,, 11 Ham-
burg Turnpike, Riverdale, N. J. A
line of voltage-regulated power
supplies feature regulation of 0.1
percent line or load; ripple, 2.5 mv
maximum; multiple frequencies,
usable from 60 to 400 cps. They are
self-protected (short circuit proof),
repairable (not sealed), and com-
petitive in price.

CIRCLE NO. 397 READER SERVICE CARD

N

Resistor Kit
multirange

INTERNATIONAL RESISTANCE Co.,
401 N. Broad St., Philadelphia 8,
Pa. Multirange resistor kit with
five basic units delivers 200 fixed
resistance values. Each has four
separate 10-w wirewound resistors,
encased in a common steatite hous-
ing. Resistors are of either two or
four different values, each with its
own pair of axial leads. Connection
of leads in series, parallel, and
series-parallel arrangements, pro-
vide up to 47 different values in a

SEPTEMBER 11, 1959 - ELECTRONICS
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Still at it? Tr
"em yoursell?
welding’s a su
— like gassing
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Get out your pencil and help yourself to
electronics READER SERVICE
- FOR SPECIFIC ITEMS IN

[ W14 (X 14
J f's free—it's easy— MULTI-PRODUCT ADVERTISEMENTS
lfS fOf your convenience B otler Bt e ai ey R

fully on the Reader Service Card below in

Box "A’ the circle number of the adver-
tisement and the specific product(s) an

Use these handy READER SERVICE CARDS for more RRERERER SIS mese e
information on:

ADVERTISEMENTS—NEW PRODUCTS—

A

HOW TO SUBSCRIBE—
HOW TO RENEW YOUR SUBSCRIPTION

LITERATURE OF THE WEEK =10 electronics——
If you are not a subscriber, or if
1—Circle the number on the postpaid card below that your subscription is about to ex-
corresponds to the number at the bottom of Adver- pire;  fo_receive elecironias U
i N s . . larly, fill in the section "“FOR
sement, e:w roduct item, or Literature of the SUBSCRIPTIONS” on a card below.
Week selection. Send no money, electronics will
2—Please print carefully, as it is impossible to process il oty Hisjoc dness) iscHESuy

cards that are not readable. enpthe Readey [pervcarCard:

Correct amount of POSTAGE must be affixed for all FOREIGN MAILINGS

Correct amount of POSTAGE must be affixed for alt FOREIGN MAILINGS
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n
w

v
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L]
: SEPT 11+ 59 electronics ® READER SERVICE CARD ® Please Print Carefully (CHECK ONE BOX)
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[}
DOMESTI 1yr. —$ 600

: COMPANY OMESTIC O 1 yr $
i 0O 3 yrs. — $12.00
: ADDRESS CANADA 01 y. — $10.00
‘ FOREIGN 01 y. — $20.00
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22 23 24 25 b3 27 -} 29 30 31 32 13 34 35 36 37 38 39 40 a1 42 irel =

43 “ 45 46 47 43 43 S0 51 $2 $3 sS4 $S 56 s7 S8 $9 60 61 62 63 A C::e Product

(1} [ 13 66 7 68 69 70 n 72 73 7 5 76 n 78 79 80 81 82 83 84

85 88 114 23 39 90 91 92 93 94 95 96 7 98 99 100 101 102 103 104 105
106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 21 122 123 124 125 126
127 128 129 130 131 132 133 134 135 136 137 138 139 uo 141 142 143 144 145 146 147
148 149 150 151 152 153 154 1§55 156 157 158 159 160 161 162 163 164 165 166 167 168
169 170 1711 172 173 174 175 176 177 18 179 180 851 182 fT A 154 185 138 187 188 109 ‘m————
190 191 192 193 194 195 1% 197 198 199 200 201 202 203 204 205 206 207 208 209 210 at 212 2 216
217 218 219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 24 43
24 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 210

I

o w
N N
-
[ZI
[

>4
N @

mn 12 213 74 215 26 21T 218 219 280 281 282 283 284 235 286 287 288 289 230 291 292 293 294 295 296 297
s 299 300 301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324
32§ 326 327 328 329 330 331 332 333 13U 338 336 337 338 339 340 341 342 343 344 3u4s 346 347 348 349 350 351
352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 in 372 kYA 374 375 376 n 378
3 380 381 382 3aS 334 385 388 387 388 kL b 330 91 392 393 34 308 39¢ 397 398 799 400 am 402 403 404 405
406 407 408 409 410 411 412 413 414 415 416 447 418 419 420 a1 422 423 424 423 s LY14 428 428 430 431 432
433 434 435 436 437 438 439 M40 Mr W2 «“u3 e “us 446 “wr 448 443 450 451 452 453 454 455 456 457 458 458
468 461 462 463 464 465 466 467 468 469 470 an a2 473 a4 475 476 477 478 4719 480 481 482 483 484 485 486
a7 488 483 490 491 492 493 494 435 4% 497 498 499 $00 501 502 503 504 505 506 507 508 509 510 511 $12 513
su $15 S16 517 518 519 520 521 S22 523 524 525 526 $27 528 529 $30 531 $32 533 534 535 536 337 338 538 340

541 542 S43 544 545 546 S47 S48 549 550 551 552 583 554 555 556 $57 558 559 560 561 562 563 564 565 566 563
68 269 ST8 ST1 572 513 S74 SIS S16  SI7 578 $79 580 581 582 583 584 588 586 587 588 589 530 59 554
INSIDE FRONT COVER INSIDE BACK COVER

e
[
@
N
3
@
w



r ONE!

In every industry there's always
ONE accepted Product and
Data Buying Book...in elec-
tronics it's the BUYERS'
GUIDE — fundamental in any
sales program aimed at the
electronics and allied indus-
tries. Its 52,000 paid subscrib-

ers are important Design-

Research/Production/
Management Engineers, {Nho,
individually, or working in com-
bination with one another,
influence the purchase of prod-
ucts, materials and services...
whatever is bought by the

entire industry.

electronics

A McGRAW-HILL PUBLICATION
330 West 42nd Street © New York 36, N.Y.

|

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

FIRST CLASS
PERMIT NO. 64
(SEC. 34.9 P.L&R)
NEW YORK, N. Y.
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Reader Service Dept.

330 West 42nd Street
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covering a frequency range o f 30 cps to 1000 mc

NM-40A (AN/URM-41)
30 cps to 15 ke

SELECTIVE OPERATION/Specifications

RADIO INTERFERENCE
AND FIELD INTENSITY MEASURING EQUIPMENT

0°* R

'.l}-. *

o
™ g-v* %]
oo Boeo W dté

sensitivity: For a one-to-one signal-to-noise ratio, the sensitivity of the NM-40A
is better than 0.15 microvolt from 1000 to 15,000 cps, 0.25 microvoit from 300 to
1000 cps and 1.0 microvolt from 30 to 300 cps, when used as a selective two-
terminal voltmeter with its narrowest bandwidth and an input impedance of

100,000 ohms.

Spurious Responses:
2 Fg’ > 60db down from Fg

3 F,' > 55db down from Fy } where F, is any input signal using selective operation

All others > 75 db down

WIDEBANO OPERATION/Specifications

Frequency Response: 30 cps to 15 kes, =+ 0.5 db.

Sensitivity: 15 microvolts sensitivity at input impedance of 100,000 ohms.
input Impedance: 50, 600, 10,000 and 100,000 ohms.
The NM-40A may also be used as an ultra-sensitive AUOIO frequency WAVE ANALYZER.

NM-30A (AN-URM-47)
20 mc to 400 mc

Sensitivity: Radiated pick-up using
a calibrated, tuned dipole (with-
out reflector), 0.6 to 60 pv/meter,
depending on frequency. Conduct-
ed pick-up via 50-ohm matched
coaxial line, 0.5 to 1 uv from 20
to 240 mc, less than 6 pvfrom
240 to 400 mc.

Spurious Response Rejection: Bet-
ter than 40 db.

I.F, Rejection: >60 db.

NM-50A (AN/URM-17)
375 mc to 1000 mc

Sensitivity: Radiated pick-up using a
calibrated, tuned dipole (without reflec-
tor) 35 to 160 uv/meter, depending on
frequency. Conducted pick-up via 50-
ohm matched coaxial line, 2 to 5 puv.
Impulse Bandwidth: Approximately 600
kc over frequency range.

Image Rejection: Better than 40 db.
Spurious Response Rejection: Better
than 40 db.

I.F. Rejection: >80 db

NM-10A (AN/URM-6B) NM-20B (AN/PRM-1A)
14 kc to 250 ke 150 ke to 25 mc
GENERAL SPECIFICATIONS: GENERAL SPECIFICATIONS:
Sensitivity: Electrostatic pickup using ioei .
rod antennas, one microvolt-per-meter Sensitivity: As a two-terminal
to 2 volts-per-meter. Elect.o-magnetic voltmeter, either balanced of
pickup using shielded ioop antennas, 10 unbalanced, one uv to one
microvolts-per-meter to 100 volts-per- voit. Electrostatic pick-up us-
meter. As a two-terminal voltmeter, ing rod antenna, 2 pv/meter
either balanced or unbalanced, one to 2 volts-per-meter. Electro-
microvolt to one volt. magnetic pick-up using shield-
Effective Random Noise Bandwidth: ed loop antenna: SMALL LOOP,
Varies from approximately 55 cps to 400 10 to 30 pv/meter min. to
cps over the frequency range. Calibra- 10,000 to 30,000 pv/meter
tion charts give exact figures for each max.; LARGE LOOP, 2 to 6 pv/
frequency. meter min. to 20,000 to 60,000
Image Rejection: Better than 50 db. jv/meter max.

I.F. Rejection: Greater than 60 db. '5'335; Rejection: Better than
The equipment is of sturdy drip-proof ‘ .

construction and may be operated for 1.F. Rejection: >45 db.
prolonged periods in driving rain or BFO is provided for C. W.
snow with no deleterious effects. reception.

APPROVAL OATA CHART
STODDART &

MILITARY ‘ meueney | " iomon o | WaAryS |MLMIZE | sip | asa |crseR
wee | Amend =2 | MILT61818 ‘

A0 | sgepsiske | cuass'i | NotRedd | NiReoo | NotRead | MotRedd | NotRead

(;N"TJ';,‘}‘“T\_ Tdczsoke | CASST | NotRed | APPROVID | MatReqd | Not Reqd |

‘A,""‘F','ﬁ’,"’i',’l,.T 1SOKc2sMe | CLASS .'ci??égm' i [ Notreas | |

anMS0A | 20Me a00Me [ cuassn "cﬁr:aun} || EeRga | sermovio T seeroven

**Can be supplied with C.I.S.P.R. Recommended detector time constants,
S.A.E. (Society of Automotive Engineers)
A.S.A. (American Standards Association)
C.I.5.P.R (Comite International Special des Perturbations Radioelectriques)
(International Special Committee on Radio Interference)

All items immediately available from stock

STODDART COAXIAL ATTENUATORS AND TERMINATIONS

made with exclusive Stoddart Filmistors for highly accurate and stable resistive values from dc to 3000 mc.

ATTENUATOR PADS

2, 6 AND 10-POSITION

Protected under

Available in any conceivable combination female terminations available.
of male and female Type C and Type N
connectors. Maximum length of 3” for any
Stoddart Patents attenuation value.

GENERAL SPECIFICATIONS:

VSWR: <1.2 to 3000 mc for values from

COAXIAL TERMINATIONS
Small-stable-50 or 70 ohms

2-Watt: 50 ohms impedance. TNC or
BNC connectors, dc to 1000 mc, VSWR
less than 1.2.

1-Watt: 50 ohms impedance, dc to 3000
me or dc to 7000 mc, Type N or Type C
connectors, male or female; VSWR less
than 1.2, 70 ohm, Type N, male or

Fast delivery on all items/Send for complete literature

10 to 60 db; as value decreases below 10
db, VSWR increases to not over 1.5.

TURRET ATTENUATORS

WITH SIMPLE
“PULL-TURN-PUSH’ OPERATION,
SMALL AND RUGGED

ELECTRONICS - SEPTEMBER 11, 1959

Characteristic Impedance: 50 ohms.
Attenuation Value: Any value from 0 db to
60 db including fractional values.
Accuracy: +0.5 db; values above 50 db
have rated accuracy of attenuation through
1000 mc only.

Power Rating: 1.0 watt Sine wave,

STODDART

AIRCRAFT RADIO CO., INC.

6644 Santa Monica Blvd., Hollywood 38, Calif. HO 4-9292
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single unit. Simple circuit diagrams
and complete instructions for inter-
connection are included in each
Handy-Pak of two units.

CIRCLE NO. 398 READER SERVICE CARD

For a
long range
future...

Digital Modules
magnetic type

PACKARD BELL COMPUTER CORP.,
1905 S. Armacost Ave., Los
Angeles 25, Calif. Magnetic digital
{ modules increase system reliability
] ’ by reducing number of active cir-

cuit elements and permit operation

j of up to 50 core stages from one

S ¥ I drive transistor. System design
time can be minimized by core and
solid state core driver modules.

cuEMICAL |

[

T i WS Modules can be used in digital sys-
NUCLEAR ROCKET PROPULSION tems such as computers, au?omatlc
) control systems, test equipment,
One of the most Important A telephone circuitry, switching ecir-
programs at Los Alamos is Project cuitry and shift registers.
Rover—research and development CIRCLE NO. 399 READER SERVICE CARD

work aimed at utilizing nuclear
energy for rocket propulsion.
Investigations are being made in
the fields of heat transfer,
neutronics, fluid dynamics and
rocket engine controls. Of special
interest is the field testing

of reactor concepts.

The Laboratory is interested in 1
Inquiries from physicists, physical I inb&\
§ [»

chemists, metallurgists and [
engineers who wish to engage in >

any phase of this well-rounded N

research program.

Tiny Amplifier

Write to: 4-stage
Director of CENTRALAB, A Division of Globe-
Pgrs.o.nnel Union, Inc., 900 E. Keefe Ave., Mil-
Division 59-83 waukee 1, Wisc. TA-12 4-stage

amplifier measures 0.531 in. in di-

.\\.alla'mo S ameter and 0.228 in. in height, in-
/ cluding the hermetically sealed

los

scientific laboratory S0 Sl D Dy O G

\ OF THE UNIVERSITY OF CALIFORNIA pacitors, and 4 transistors. Gain is

. LOS ALAMOS, NEW MEXICO 73 to 78 db at 1 ke with 1,000 ohm

/ \ load; nominal input impedance,
2,000 ohms; signal to noise ratio,

206 SEPTEMBER 11, 1959 - ELECTRONICS



INTERMETALL
SEMICONDUCTORS

INTERMETALL -

semiconductors let you reach the
highs in equipment performance
and reliability that you expect
from firstclass silicon and ger-
manium devices.

Here are typical components
rated to fit a wide range of your
applications:

e PNP Silicon ftransistors with
660 mW dissipation at 45

o Silicon Zener and Zener power
diodes with o range of 5 to 11
and 5 to 36 volts, respectively

o Silicon junction diodes with
PIV of up to 350 volts

o Silicon rectifiers with max.
ratings of: PIV 700 volts, for-
ward current 1,2 A

e PNP Germanium AF and RF
junction transistors

e Hearing aid ftransistors for
standard and miniature aids

Most types are in stock for

quick delivery,

INTERMETALL ¢

Flingerstr. 1-3
Disseldorf, West Germany

DIVISION OF

CLEVITE
COMPORATION

CIRCLE NO. 255 READER SERVICE CARD
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42 db below 1 v; supply voltage,
from a 1.3 v mercury cell; current
drain, 2.1 ma maximum.

CIRCLE NO. 400 READER SERVICE CARD

Adapter System
for high power ssb

KAHN RESEARCH LABORATORIES,
INC., 22 Pine St., Freeport, L. I,
N. Y. Model SSB-58-1A adapter
system is a practical solution to
high power and super power ssb
communications. It also permits
standard h-f, high level a-m trans-
mitters to be converted to ssb oper-
ations without engineering modifi-
cations. Principal advantages are:
two-to-one or more reduction in
equipment costs, greater undesired
sideband rejection, lower tube costs,
and less sensitivity to overloads
and tuning errors. It is specifically
tailored for h-f voice, facsimile and
multichannel FSK teleprinter oper-
ation from 10 kw to 1 megawatt.
CIRCLE NO. 401 READER SERVICE CARD

[ =]

——

Voltage Regulator
militarized

GENERAL Rapio Co., West Concord,
Mass. Type 1570-AS25 militarized
line-voltage regulator—designed to
meet and exceed military environ-
mental requirements of shock, vi-

CIRCLE NO. 207 READER SERVICE CARD

Book-of-the-Month
for avid buyers of instruments

* T MAY BE COSTING -
m  YOU PLENTY... &

if you haven't read
this revealing expose!

It tells how buyers of electronic test
instruments squander untold time and
money purchasing the “traditional’ way

If you have anything to do with locat-
ing. comparing. evaluating. selecting,
specifying. or buying any one of the
several thousand electronic test instru-
ments on the market today —you may
be in trouble without realizing it. You
may be squandering hundreds of pre-
cious hours and dollars needlessly.

Send for this timely new booklet
published by TECHNICAL INFORMATION
SERVICE (TIS). It’s worth a fortune. Yet
it's free! Find out the detailed story
about this entirely new concept in
instrument research. comparison. and
selection—the first centralized source of
completely organized instrument infor-
mation anywhere. See how TIS saves
instrument buyers like vourself many
precious hours and dollars a vear.

Learn about the amazing new TIS
Directory of Technical Specifications,
the only reference encyclopedia on
standard instruments available any-
where. Find out how unique TIS Sup-
plier Research can pinpoint all possible
manufacturers of “custom” or modified
instruments for you unbelievably fast.
Just fill out the handy coupon below,
and mail it today to...

TECHNICAL
INFORMATION
CORPORATION

41 Union Squaie, New York 3, N.Y.
WAtkins 4-2111

4 4600606060000 000000000000000

. Cede: 611 °
: Nome. S Title. :
' :DepO.,_ Company. R :
® Address______ —0
. .
o City _ Zonew.. State _.
® ® 0 0 ¢ 00 0 0 0 0000000000000 e
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Headquarters for
HIGH POTENTIAL

Testing

INSULATION BREAKDOWN
DIELECTRIC STRENGTH

Every over-potential test need
from the generator to the ap-
pliance motor . . . is met by o
HYPOT®

N "2} 150 KV Testing
B QE"‘ Mobile HYPOT*

Nan-destructive testing of
power cables, generatars, and
nsulatars with AC ar DC test
potentials to 150 KV. New DC
Mobile HYPOT* 1s easier to
\¥; handle, cuts costs. Write for
bulletin “"Mabile HYPOT* "

30 KV Testing
Bench HYPOT*™

Madels available with AC or
DC test patentials fram 5 to
30 KV. Widely used far insula-
tian testing of cobles, distribu.
tian equipment and heavy duty
motars,

Model 5500
Typrical Mobile
HYPOT® provides 0
to 120 kv d-c at 5 ma.
Mare compact ond
easier to vuse than
equivalent a-c test
sets. Lower in cost,
too.

10 KV Testing
Portable HYPOT Jr.®

The advanced aver-patential
tester that enables anyane to
make high potential bregkdown
tests, -Separate lights indicate
excess leakage current and in-
sulatian breakdown..Availoble
with test voltages from 1500 v
a¢ to 10000 v a-c.

4

—a
)

Model 412

. Matenals
Tester

INSULATION

Model:
4501

Materials
Tester

New materials testing AC HYPOT® meets ASTM di-
electric strength test requirements. Features autamatic
rate of test voltage rise, transparent test cage that
is sofety interlacked and camplete line of plug-in
g fintures. Write tor new bulletin, .,
“HYPOT A Insulution Tester’

VIBROTEST®R measures
FIVE MILLION Megs

Direct reading ‘a-c aperated

megahmmeter tar resistance

matariole toct

measurement ta five nmillion
megohms, Drift free, stable

and accurate an all ranges.

VIBROTEST® Model 2570 has
six megohm ranges: | 0-

500, 100-5000, 1,000-50,000

5,000,000 n;egohms. Write tor
bulletin,

Write for Bulletins 10-35.16

ASSOCIATED Rsssncu.
“Uiaetrical Tusting faatumants Since 1934 W

3781 W, Belmont Avenue @ Chicago 18,

Hlinois

208

bration, temperature and humidity
—is servo-controlled and gives 3-
phase service. All 3 phases are con-
trolled together. Average value of
output voltage is held constant re-
gardless of harmonic distortion in
power line. It can be used with 50
or 60 cycle lines and is available
in 115 v or 230 v models (=*=10 per-
cent). Maximum kva in wye con-
nection is 8.6.

CIRCLE NO. 402 READER SERVICE CARD

Transducer
linear motion

DayTroNIC CoRrP., 216 S. Main St,,
Dayton 2, Ohio. Linear motion
measurement or gaging with ac-
curacy to 0.0001 in. in ranges up to
0.120 in. is accomplished using
model 102A-120 displacement trans-
mitter which provides an electrical
output proportional to displacement
of its spring loaded plunger. An
inductance device, it has no sliding
electrical contacts, maintains cali-
bration indefinitely and is relatively
unaffected by mechanical shock,
temperature or atmospheric pollu-
tion.

CIRCLE NO. 403 READER SERVICE CARD

Wiring System
for control panels

WYR-WAY, INC., 250 Mt. Hope Ave,,
Y. A structural
compact
mounting of relays and results in

Rochester 3, N.
wiring system permits

CIRCLE NO. 208 READER SERVICE CARD

THE INEW

SIMPLEX

A 3/16” or larger O.D.
Universal Joint featuring:

® Minimum Static Torque Rating of 250
inch-ounces

® Non-magnetic stainless steel forks
and bronze ball

® New simple 3-part design

® Minimum back lash

Newest addition to the Curtis line is the
Simplex, designed to fill the need for a
small-size universal joint with a high Static
Torque Rating. The Simplex is available in
34¢" and larger outside diamcter. Made of
non-magnetic material and incorporating
a new design inherently strong in torque,
the Simplex is particularly well adapted to
| electronic instrumentation.

ACTUAL SIZE PHOTO

SIMPLEX SPECIFICATIONS

Catalog Number S3 S3B S7 S7B
Static Torque 250 | 250 | 200 | 200
Rating Inch- | Inche | Inch-] Inch-
Ozs, | Ozs. | Lbs. | Lbs.
0.D. 3/16"13/16" §7/16"17/16”
Bore None {3/32” | None |7/32"
Dia. Dia.
5/16" 9/16"
Deep Deep
Total Length 1 1" 2" 2"
Max, Angle of
Operation 20° 1 20° | 20° | 20°
TRADE )‘
C
MARK i
UNIVERSAL JOINT CO., INC.
19 Birnie Ave., Springfield, Mass. |
As near to you as your telephone .|
i

CIRCLE NO. 256 READER SERVICE CARD
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the use of considerably smaller
panel enclosures. Units are of
hinged aluminum modular construc-
tion with built-in wiring compart-
ments. Relays are mounted on the
top surface and control wires are
contained under the devices. Each
module swings out so control wires
can be snapped into place behind
flexible vinyl retaining fingers.
Units provide for containing both
horizontal and vertical wiring.

CIRCLE NO. 404 READER SERVICE CARD

Power Supply
dual-range

MoDEL RECTIFIER CORP., 1675 Utica
Ave., Brooklyn 34, N. Y. The DV-
111 transistor power supply pro-
vides these continuously variable
outputs: 0-6 v d« at 1 ampere, or
0-30 v d-c at 2 amperes, or 0-115 v
a-c at 1.2 amperes. It features
continuously variable autotrans-
former; 2-section choke input filter;
2-range voltmeter and 2-range am-
meter, accurate to 2 percent; 5-way
output binding posts; magnetic cir-
cuit breaker and range-indicating
pilot lights.

CIRCLE NO. 405 READER SERVICE CARD

Pulse Transformer
high-power

STAVID ENGINEERING, INC. Plain-
field, N. J. High-power pulse trans-
former features plug-in magnetron
receptacle and pulse cable connec-
tion. Transformer compartment in
case is completely sealed, with ex-

ELECTRONICS - SEPTEMBER 11, 1959

Package Syctem Teamwork

ey /) ks N A4 ¥
W/
PRECISION WAFERING MACHINES

Models for all jobs requiring very thin
slicing of semi-conductar and ather diffi.
cult-to-cut materials, Model WMA

Fully avtomatic, produces
wafers consistent in thick-

Optical e Ui doss e
ORIENTATION ..
SYSTEM

EFFICIENT. Visval undistorted ®e
pattern allows immediate adjust- for laboratory e
ment. Requires no interpretation or production use o,

or correlation with charts and data.

Micromech’s experienced En-

PRACTICAL. Safe and simple to gineering Department is at

handle. Always ready for imme- your service in developing

diate use. Compact—takes up only an optical orientation system

two square feet of table surface. to meet your particular re-
quirement.

ECONOMICAL. low cost, self

ntai it R
contained wunit. Uses no film or Write for

illustrated brochures

expendable accessories. No main-
tenance required.

MICROMECH MANUFACTURING CORP.

A Division of Sanford Manufocturing Corp

1020 COMMERCE AVE., UNION, N.J.
CIRCLE NO. 209 READER SERVICE CARD

DID YOU KNOW THAT

PRODUCTS ADVERTISED in
electronics BUYERS’ GUIDE
are UP-DATED WEEKLY?

Advertisers in the electronics BUYERS'
GUIDE use the 52 regular issues of
electronics magazine to promote new
products and keep the industry informed
about their latest technical developments.
electronics advertisers are offered the op-
portunity to up-date their product adver-
tising by keying it to the catalog-type
advertising in the BUYERS’ GUIDE.

electronics BUYERS’ GUIDE

and Reference lssue

A McGraw-Hill Publication
ﬂBp 330 West 42nd Street @

New York 36, New York
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GRC tiny die castings

made in one fast automatic operation

...Simple or intricate parts, high in
quality, low in cost

Gries’ exclusive patented methods make
possible wide design latitude . . .
assure uniformity, accuracy and smooth
surfaces an small parts of all types

. . for a wide variety of uses . . .
at substantial savings. GRC die cast-
ings leave the machines trimmed, ready-
for-use. In addition GRC's unique
single cavity die casting tech-
niques offer new shortcuts
in assembly . . . new
approaches in product
design through our
exclusive methods.

Write for fact-
filled booklet
""Small Zine
Alloy Die Cast-
ings,”’ includes
helpful design-
er’s check list.

GRIES REPRODUCER CORP.

World’s Foremost Producer of Small Die Castings
151 Beechwood Ave., New Rochelle, N. Y.

NEw Rachelle 3-8600

L RAL
die castings

No Size Too Small!
Maximum sizes up
to 134", Va2 oz.

 SELECTED
FOR THE

POLARIS
SYSTEM

U. S. NAVY PHOTQ .

210
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MINIATURIZED
COOLING UNITS

from American-Standard
Industrial Division

Now part of eight missile systems, pack-
aged American Blower Air - Moving
Units help prevent breakdowns from
self - generated heat in sensitive elec-
tronic equipment. Your choice of nu-
merous sizes and designs. All can be
modified to solve your particular prob-
lems. Or we can design and build units
to fit the requirements of vour elec-
tronic equipment. For individual speci-
fication sheets write, detailing vour re-
quirements, or send for Bulletin No.
5412. American - Standard* Industrial
Division, Detroit 32, Mich. In Canada:
American-Standard Products (Canada)
Limited, Toronto, Ontario.

& American - Standard and Standardoare trademarks
of American Radiator & Standard Sanitary Corp.

AMERICAN BLOWER PRODUCTS o ROSS PRODUCTS « KEWANEE PRODUCTS

CIRCLE NO. 210 READER SERVICE CARD

ternal expansion bellows and guard.
Case contains two trigger windings
to actuate external circuits. Power
output is 1.3 megawatts at 28 kv;
step-up ratio, 1:3.5; primary im-
pedance, 50 ohms; pulse duration,
0.9 usec; pulse repetition frequency,
1300 pps; filament supply, 3.5 am-
peres.

CIRCLE NO. 406 READER SERVICE CARD

Epoxy Shells
for encapsulation

THOR CERAMICS, INC., 225 Belleville
Ave., Bloomfield, N. J. Epoxide
resin shells in many shapes for en-
capsulation of all types of compo-
nents with liquid epoxy resin. Low
water absorption qualities protects
enclosed components from water
and atmosphere. Shells have a high
tensile strength, withstand 150 C.
At 60 cycles, dielectric constant is
3.70, loss factor is 0.009.

CIRCLE NO. 407 READER SERVICE CARD

R R A LA
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.

F-M Carrier System
24-channel

RAYTHEON Co., 103 River St., Wal-
tham 54, Mass. B-640 multiplex
carrier features transmitter
crystal-control, miniaturized plug-
in assembly and compatibility with
telephone transmission standards.

SEPTEMBER 11, 1959 - ELECTRONICS



IF YOU USE
BWOs & TWTs

you need the

NEW PRD 813

There is a“spanking” new BWO/
TWT power supply that’s really
a work horse. PRD’s latest con-
tribution to the test equipment
art. the Type 813 can supply
just the right kind of power for
driving a host of microwave
tubes ranging from voltage-tuned
magnetrons to travelling-wave
amplifiers.
Featuring the latest advances. the
PRD Type 813 has built-in time
delays for filament and grid. delay
line and collector. and anode
voltages...and includes other |
frustration inhibitors. such as:
1. Individual adjustments of delay
line, collector, anode, grid, and
heater elements
2. Provisions for both internal and
external sweep and amplitude
modulation
3. AGC at the grid when used with
external detectors
4. Digital read-out for delay line
supply.
In addition to these features are
the (typical of all PRD equip-
ment) bedrock stability and high
sensitivity of the first truly
Usiversal. BWO/TWT Supply.
The remainder of the features
and full specs for the PRD Type
813 can be yours by writing to:

PRD—first in microwaves.

POLYTECHNIC RESEARCH
& DEVELOPMENT CO., INC.

Factory & General Office :
202 Tillary St., Brooklyn 1, N.Y.
ULster 2-6800
‘Nestern Sales Office:
539 So. La Cienega Blvd., Los Angeles 34, Calif.
TExas 0-1940 ‘

CIRCLE NO. 258 READER SERVICE CARD
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It provides voice channels over f-m
subcarriers in the 40 to 420 kc base
band. Carrier cquipment may be
separated from associated r-f equip-
ment by several miles of wire line
or cable. System design includes
optional transistorized repeaters.
CIRCLE NO. 408 READER SERVICE CARD

Mechanical Counter
high precision

CHICAGO DYNAMIC INDUSTRIES,
INC., 1725 Diversey Parkway, Chi-
cago 14, Ill. Series 2500 mechanical
counter is designed for indicating
temperatures, pressures, positions,
distances and time for ground sup-
port equipment, telemetering, fire
control and other computers. Coun-
ter has operating speeds up to 1,350
rpm; operating temperature range,
— 65 F to + 160 F; starting torque
from 0.5 oz in. over full operational
range. Unit withstands vibration
along each principal axis through
a total excursion of 0.06 in. for 1 hr
at 10 to 55 cps.

CIRCLE NO. 409 READER SERVICE CARD

Avutomatic Furnace
utility size
THERMO ELECTRIC MFG. Co., Du-

buque, lowa. Type 200 Thermo-
lyne electric laboratory furnace fea-

CIRCLE NO. 211 READER SERVICE CARD

"IN LESS THAN )
4 SECONDS

WITH THE REVOLUTIONARY
PRODUCTION AID TOOL!

“PIG-TAILOR™®

Foot operated
No accessories

3 minute set up 5125.00

‘“‘PIG-TAILORING"’

a revoluti y new hanical process for
higher production at lower costs. Fastest
PREPARATION ond ASSEMBLY of Resistors,
Capacitors, Diodes and all other oxial lead
components for TERMINAL BOARDS, PRINTED
CIRCUITS and MINIATURIZED ASSEMBLIES,

PIG-TAILORING eliminates: « Diagonal cutters
. Long nose pliers « Operator judgment » 90%
operator training time . Broken componenis .
Broken leads « Short circuits from clippings «
65% chassis handling « Excessive lead taviness
. Haphazard assembly methods.

PIG-TAILORING provides: « Uniform component
position + Uniform marking exposure « Minia-
turization spacing control * *'S'’ leads for termi-
nals « **U’" leads for printed circvits » Individual
cut and bend lengths  Better time/rate analysis
« Closer cost control » Invalvable labor saving
+ Immediate cost recovery.

Pays for itself in 2 weeks

“SPIN-PIN"'®
Close-up views of
“SPIN-PIN" itlystrate
fast ossembly of
tailored-lead wire to
terminal.

* No Training
No Pliers

No Clippings
Uniform Crimps
22 Sizes

PAYS FOR ITSELF ,
THE FIRST DAYI {

CC )

 $5%...

Write for illustroted book to Dept 9EP

DESIGNERS & MANUFACTURERS OF ELECTRONIC EQUIPMENT

460 WEST 34th STREET =  NEW YORK 1, N. Y
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If you produce

FERRITES
ELECTRONIC CORES

MAGNETIC RECORDING
MEDIA

... then let WILLIAMS
help by supplying you
with latest, authoritative
technical data on

PURE FERRIC
OXIDES

MAGNETIC IRON
OXIDES

MAGNETIC IRON
POWDERS

Since final quality of your production of
ferrites, electronic cores, and magnetic re-
cording media depends on proper use of
3 specialized groups of magnetic materials
... you'll find it mighty helptul to have
all the latest, authoritative technical data
describing the physical and chemical char-
acteristics of each. This information is
available to you just for the asking. So
send today. Meanwhile, here are highlights
of each product group.

Pure Ferric Oxides: For the production
of ferrite bodies, we manufacture a com-
plete range of high purity ferric oxide
powders. These are available in both the
spheroidal and acicular shapes, with aver-
age particle diameters from 0.2 to 0.8
microns. Impurities such as soluble salts,
silica, alumina and calcium are at a
minimum,

Magnetic Iron Oxides: For magnetic
recording—audio, video, instrumentation
etc.—we produce a group of special mag-
netic oxides with a range of controlled
magnetic properties. Both the black ferroso-
ferric and brown gamma ferric oxides are
available,

Magnetic Iron Powders: For the fabri-
cation of magnetic cores in high-frequency,
tele-communication, and other magnetic
applications, we make a series of high
purity iron powders,

These materials are products of Williams
research facilities. For your convenience, we
maintain fully equipped laboratories for the
development of new and betrer inorganic
materials. We also investigate new fields of
application. Please write, stating vour prob-
lem. We'll be glad 10 cooperate. Address
Dept. 25, C. K. Williams & Co.. 640 N.
13th St., Easton, Pa.

COLORS & PIGMENTS

- G K. WILLIAMS & (0.

East St. Louis, Il
Easton, Penna. e Emeryville, Calif.

212

|

l
l
|
|
|

tures a fully automatic electronic
controller, spotlight temperature
readings, long life heating elements,
safety door that swings out and up
tkeeping the hot side away from
the operator), and durable con-
struction.

CIRCLE NO. 410 READER SERVICE CARD

Pulse Transformer
high temperature

STAVID ENGINEERING, INC., Plain-
field, N. J. High power pulse trans-
former is designed for ambient of
85 C, will withstand 135 C operat-
ing temperature and 150 C nonop-
erating. Unit uses high-tempera-
ture insulated wire, Teflon pads
between windings, silicone oil
vacuum-impregnation, gaskets and
seals of silicone rubber or Teflon,
recessed expansion bellows, and a
small, lightweight package.

CIRCLE NO. 411 READER SERVICE CARD

Miniature Fan
quick-mounting

RoTRON MFG. Co., Woodstock, N. Y.
Designed for tightly packaged air-
borne black boxes where size and
weight must be held to a minimum,
where reliability is ecritical and
where high heat loads must be dis-
sipated with cooling air, the Axi-
max 1 is 1} in. in diameter by 1}

CIRCLE NO. 212 READER SERVICE CARD

Expanding the Frontiers
of Space Technology in

MANUFACTURING
ENGINEERING

B Lockheed Missiles and
Space Division maintains
complete manufacturing
laboratories for research in
chemistry, metallurgy. plas-
tics, and electronics. Engi-
neering, design, fabrication,
and installation services are
performed in such areas as
magnetics, hydraulics, optics,
electronics, pneumatics, and
mechanics.

Manufacturing production
techniques, such as ultrasonic
drilling of microscopic holes
in extremely hard and dense
materials, are developed by
the laboratories. Electronics
and solid state research makes
possible smaller, lighter, and
increasingly reliable compo-
nents and systems for accu-
rate guidance, sensing and
communication at extremes
of temperature, vibration and
acceleration.

ENGINEERS AND
SCIENTISTS

The advanced nature of Lock-
heed Missiles and Space Divi-
sion’s programs provides an
unusual opportunity for
qualified professional men. If
you are experienced in work
related to the above areas,
you are invited to share in the
future of a company that has
a history of continual prog-
ress. Write: Research and De-
velopment Staff, Dept. 1-2-22,
962 W. El Camino Real, Sun-
nyvale, California. U.S. citi-
zenship required.

Lockheed

MISSILES AND SPACE
DIVISION

Systems Manager for the
Navy POLARIS FBM:;
DISCOVERER, SENTRY
and MIDAS; Army KINGFISHER;
Air Force Q-5 and X-7

SUNNYVALE, PALO ALTO, VAN NUYS,
SANTA CRUZ, SANTA MARIA, CALIFORNIA
CAPE CANAVERAL, FLORIOA
ALAMOGORDO, NEW MEXICO *« HAWALII
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SOLID-BLOCK TERMINAL BOARDS

SOLID BACKS save cost of insulat-
ing strip, resist moisture and

breakage.

“MOLDED-IN” CONDUCTORS as-
sure greater capacity, can’t
work loose; eliminate sepa-

rate saddle plates.

THICKER,
HIGHER BARRIERS

afford greater insulation, reduce
breakage, increase creepage by
12%. Gen-Pro boards have greater
amperage capacity, are mechan-
ically and electrically interchange-
able with other boards. Also
available with molding compound
PER MIL-14E. Competitively priced.
Immediate delivery.

Series 440
Ilustrated

WRITE TODAY for bulletin
illustrating types in stock
with specifications and list

of lugs available.

GENERAL PRODUCTS CORPORATION
Over 25 Years of Quality Molding

UNION SPRINGS, NEW YORK TWX No. 169
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Reduce rejects and
operational failures
caused by airborne dirt,
dust, lint, abrasives
with the

HONEYWELL

When microscopic airborne dirt,
dust, lint and abrasives get into
precision electric and electronie
devices, the results are unusually
high reject rates, poor product
quality, operational failures. The
Honeywell Electronic Air Cleaner
will proteet your precision com-
ponents from the damaging action
of these airborne spoilers by trap-
ping particles 100 times as small
as those stopped by mechanical
filters.

Pays for itself! s..q

coupon today to learn how the
loneywell Illectronie Air Cleaner
soon pays for itself in:

® Electronic Manufacturing

® Controlled environment
rooms for precision
manufacturing, processing
and assembly

@ Switch & relay rooms

® Computer rooms

© @ Transinitter rovins
p ©® Precision component

manufacturing

MINNEAPOLIS-HONEYWELL
DEPT. EL-9-45 Minneapolis 8, Minn.

¢ Please send free copy of Electronic Air

Cleaner booklet, “A Close Look at Air-
Borne Dirt.”” We have the following

problems: — —

Namse

Company

Address

City Zone State

CIRCLE NO. 213 READER SERVICE CARD
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" SILVER PAINT

AND

SILVER PASTE

Take the “bugs” out of the application of con-
ductive silver coatings. Use Drakenfeld silver
paint and silver paste tailored to meet your
needs. We formulate special compositions for
glass and ceramic bodies and other materials.
Let us know your specific requirements. Sam-
ples will be supplied to fit them. Your inquiry
will receive prompt attention,

B. F. DRAKENFELD & CO., INC.

Box 519, Washington, Pennsylvania

Drakenteld

YOUR PARTNER IN SOLVING CONDUCTIVE COATING PROBLEMS

CIRCLE NO. 262 READER SERVICE CARD

ENJOY the CONVENIENCE
of these EASILY MOUNTED
CABINET/CONSOLE
ACCESSORIES

® Mount at any desired height on
standard-tapped front mounting rail
® Standard units 2173 wide—
available in 2-, 3- or more section
widths with continuous surface

SLOPE FRONT CONSOLE FRONT
with WRITING SURFACE

CONVERTS RACK CABINET
INTO CONSOLE
Mounts on our standard relay rack cabinets. Slope

front heights: 12%*, 14, 17%" —angled 15° from
vertical. Writing surface depths: 12%'/, 14", 175",

3%’ FLAT CONSOLE WRITING SURFACE

For Console or Cabinet—requires only 34" of
valuable panel space. Depth: 15%" or 18%",

* Flush-mounted writing surface in choice of aluminum,
Formica, steel * Standard construction spot-welded
steel — aluminum available * Gray hammertone baked
i finish — M1 ilable.
enamel standard finish —MiL availab WESTERN DEVICES

Write for complete data VENTILATED CONSOLE
ORegon 8-7827
o"! souRcE...

WESTER“ DEVICES I“c for VENTILATED RELAY RACK CABINETS,
f 4 [ ]

CONTROL CONSOLES, BLOWERS, CHASSIS,
600 W. FLORENCE AVE., INGLEWOOD, CALIF. CHASSIS-TRAK'™, RELATED COMPONENTS l

Model CF
mounted on

214 CIRCLE NO. 214 READER SERVICE CARD

in. in length and weighs 4 oz. The
constant 22,500 rpm design will
deliver 23 efm free delivery or 19
efm at 1 in. static pressure. Avail-
able motor designs include 115 or
200 v a-¢, 1 phase or 3 phase, 400
¢ps for either pressurized or non-
pressurized applications and for
sine or square wave.

CIRCLE NO. 412 READER SERVICE CARD

Rotary Wire Stripper
no nicking

CARPENTER MFG. Co., INc., High-
bridge Road, DeWitt 14, N. Y.
Model 78 swingblade rotary wire
stripper is designed for production
twist-stripping of Teflon. nylon,
PVC and all similar insulations
from solid, stranded and shielded
wire, cable or coax up to & in. di-
ameter over the insulation. Insert-
ing the wire opens the blade. With-
drawal automatically closes the
blade, simultaneously twist-strip-
ping the slug off the end of the lead
with a wringing action that leaves
a stranded conductor tightly
twisted for further handling.

CIRCLE NO. 413 READER SERVICE CARD

Servo Analyzer
versatile unit

AETNA ELECTRONICS CORP., Read-
ington Rd., North Branch, N. J.
Servo analyzer features a mechani-
cal integrator which allows wide
frequency coverage. Frequencies
are indicated on a 4-in. dial. A spe-
cial circuit design for generating
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| Remarkably Versatile!

| CURTISS-WRIGHT

' TRANSISTOR
| CURVE
 TRACER |

Model TCT-2
$195.00
f.o.b. Albuquerque, N.M.

| From the experience gained in |
| designing and building custom
i test equipment comes this
|| standard curve tracing unit. ||
| The TCT-2 permits displays of ‘
| the V¢-Ic family of curves and |
| features: i
¢ Five curve presentation
¢ Single curve analysis
¢ Usability with any DC scope
* Choice of calibrated input steps
* Vgg may be measured externally |
e Calibrated axes ]
This standard model is versatile |
in application too. It may be :
used for circuit development or {
reliability studies in the labora-
tory—inspection or trouble-
shooting on the production line.
For special requirements—
: power transistor test systems,
. for example—Curtiss-Wright
y  will custom-design equipment |
I to fit your needs. For more |
complete information on the
curve tracer—or other types of
transistor test equipment, I

i’ write us. @ .

INTER MOUNTAIN INSTRUMENTS BRANCH

ELECTRONICS DIVISION

 CURTISS-WRiGHT |

CORPORATION \
! P.O. BOX 8324, ALBUQUERQUE, N.M. i

CIRCLE NO. 263 READER SERVICE CARD
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square waves provides transient-
free wave forms even at lowest fre-
quencies. A 100 to 1 attenuator is
provided. Analyzer will accept car-
rier frequencies from 5 to 5,000 cps
and has an internal carrier source
of 5,000 cps. Unit is particularly
useful for testing servo, missile,
geophysical and medical equipment.

CIRCLE NO. 414 READER SERVICE CARD

Video Detector Mount
lightweight unit

AMERICAN ELECTRONIC LABORA-
TORIES, INC., 116 N, Seventh St.,
Philadelphia 6, Pa. An all-alumi-
num broadband coaxial crystal
video detector mount weighs less
than 1.2 oz. Recommended for air-
craft applications, the mount is
made with a choice of type N or
TNC male input connectors and
either TNC or miniature female
video connectors. Mount covers the
band from 1 to 11 kme with tan-
gential sensitivities better than
—50 dbm over the entire band,
measured with a 2 mc video band-
width using an MA408B crystal.
CIRCLE NO. 415 READER SERVICE CARD

Delay Network

for analog computers

ESC Corp., 534 Bergen Blvd., Pal-
isades Park, N. J. Analog computer

delay network has a delay time of
700 usec = 7 usec, tapped at 70 usec

ACTUAL SIZE

TI HIGH - RELIABILITY
TANTALUM CAPACITOR
SERIES FROM

Lapyette Radiw

YOUR AUTHORIZED
TI DISTRIBUTOR

125°C operation
standard £10% tolerance

SRM capacitors meeting the most
exacting reliability standards are
now yours through advanced TI
processing techniques and 100%
testing of pre-aged units.

134 ratings from 1-330 uf, 6-35 w.
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
capabilities . . . nominal voltage

derating required at 125°C.

For your highest reliability
requirements, specify Texas In-
struments premium performance
solid tantalum capacitors.

TI semiconductors and compo-
nents are available off-the-shelf at
factory prices in the following
quantities:

1-999

silicon transistors germanium
transistors silicon diodes and
rectifiers carbon film resistors.
sensistor silicon resistors: 1-499
tan-TI-cap tantalum capacitors:
1-99.

Lapyette Radio

Department Ti-D

BOSTON 10, Mass.
110 Federal St.
HU 2-7850

JAMAICA 33, N.Y.
165-08 Liberty Ave.
AX 1-7000

PLAINFIELD, New Jersey
139 W. 2nd St.
PL 6-4718

NEWARK 2, New Jersey
24 Central Ave.
MA 2-1661

NEW YORK 13, N.Y.
100 6th Ave.
WwWn £.5300
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100,000
and
800,000 BREAKS

miniaturized
solenoid actuated

CAM SWITCH

Hermetically sealed
Extremely compact, light
weight

"Reliability engineered"
for guaranteed
performance

Shock & vibration tested
in conformance with
MIL-E-5272A

Operates 24 to 30 volts,
DC, at 125°C ambient
Rating, 1 amp.

Size, 1%" x 121/32" x 2%"
7-pole, 18-position short-
ing with interrupter

and homing

Designed to meet standards
for guided missile systems,
this new Cam Switch is typi-
cal of special designs by Tech
Labs which can be .easily
adapted to specific needs.
Write for complete data.

PALISADES PARK,
NEW JERSEY

intervals = 1 percent; character-
istic impedance, 3,000 ohms = 5
percent; delay linearity, = 1.0 per-
cent, 300 cps to 25 kc; ripple, = 1.0
percent ; insertion loss, 1.0 db maxi-
mum; frequency response, = 1.0
db, 300 cps to 10 ke; dimensions, 9
in. by 5% in. by 4% in.
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Parametric Amplifier
pretuned unit

TAPETONE, INC., Webster, Mass.
Parametric amplifier cavity series
HPA operates at fixed frequencies
at 400-500 mec. Bandwidth is about
1 percent; gain, approximately 15
db with preper pump amplitude and
frequency; permits 3-10 db im-
provement in most receiving sys-
tems in this frequency range.
CIRCLE NO. 417 READER SERVICE CARD

Electronic Timers
two types

WEBSTER ELECTRIC Co0., Racine,
Wisc. Types T-1 and T-3 electronic

" timers were designed for on-off tim-

ing in life tests of products, propor-
tioning controls, and repeat timing
of a variety of processes and ma-
chines. They are for continuous

CIRCLE NO. 216 READER SERVICE CARD

modern, low-cost
way to

precision
measurements...

AEROVOX
DECADE BOXES

Inductance, Resistance and Capaci-
tance Decades in extra-compact and
rugged design for accurate and de-
pendable performance. Quality com-
ponents used throughout to provide
the same precise quality standards,
electrically and mechanically, as finest
lab-type equipment.

Units housed in heavy-duty, seamless
steel cases with durable gray finish. All
one size~516"L x 316“W x 213,,”H. Black
face plates with white markings. High-
est value multiplier on left.

Available from all Aerovox Parts Distrib-
utors, write for descriptive literature...

AEROVOX
CORPORATION

DISTRIBUTOR DIVISION
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No quicker, more accurate

way to get information on

PRODUCTS and SERVICES
than . ...

electronics
BUYERS’
GUIDE

keep it
at your
fingertips!

o .
electronics

D

BUYERS’ GUIDE

A McGRAW-HILL PUBLICATION
330 WEST 42nd ST. NEW YORK 36, N. Y.
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cycle operations which are turned
on or off for a given period, with
the cycle continuous until the initi-
ating switch is opened. The T-1
has a single relay and one time con-
trol knob; the T-3, two relays and
two knobs.
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High Speed Relay
semiconductor type

RIxoN ELECTRONICS, INcC., 2414
Reedie Drive, Silver Spring, Md.
Semiconductor relay with keying
speed up to 2,000 band (bits/sec)
for telegraphic or teletypewriter
applications will accept either polar
or neutral inputs. It has all elec-
tironic parts, van operate at high
speeds without mechanical delay or
failure. It operates as a spst relay
with input coil and output contact
isolation.
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Double-Ended Relay

4pdt

Hi1-G INc., Bradley Field, Windsor
Locks, Conn. The HG4DM relay,
approximately & in. diameter, may
be used as an in-cable assembly,
with the coil leads being connected

ELECTRONICS - SEPTEMBER 17. 1959

PHAZOR

PAT. PEND

PHASE METER

200AB

PRICE

541900

2° ahsolute accuracy

Readings not affected by noise and harmonics
Frequency range 15 CPS — 30KC

Accuracy to .01 degree with simple circuit techniques
High sensitivity on input & reference channels

Can measure in-phase & quadrature voltage component

For further information contact your nearest
representative or write for brochure

' INDUSTRIAL TEST EQUIPMENT CO.
55 E. 11th ST. * NEW YORK 3 * GR. 3-4684
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PERMANENT

MARKING

TRI MARK will permanently mark ANY surface—
rough or polished—metal or textile—hot or
cold. Temperature range —° F. to 300-400° F.
Resists dyes, most acids, olkalis, oils, and
weather. Successfully used in every industry
under all conditions. Write on o company letter-
head for FREE somple {state color) and complete
information, colors available and price list.

TRI MARK—the Ball Point Tube of color for Berer, ‘

Faster, and more Economical Marking on ANY surface,

STAINLESS HARDENED e
HEAT-TREATED

STEEL TIP P '

TRI-CHEM, INC.

DEPT.  EL, WEST ORANGE, N. J.

EXCLUSIVE a\V/ 4

CIRCLE NO. 217 READER SERVICE CARD 217
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to noise &
vibration analysis
problems &

accurately with..

PANORAMIC’S

P2

spectrum

analyzer

Rugged . . Reliable . . Economical

A busic component for woveform study and
frgquency response curve trocing, the LP-lo is
widely used for:

® Vibration and noise measurements
® Harmonic and IM analysis

® Acoustic waveform studies

® Medical electronics

Check these LP-1a features:

® "Quick-look’’ log sweep; 40 cps to 20,000
¢ps in | second.

Adjustoble linear frequency analysis for
20 cps to 22,500 cps.

Automotic optimized resolution with vori-
able IF bondwidth options.

Residuol spurious down more thon 60 db.

¢ Optional "M internol morkers at 60 cps,
500 ¢ps ond 5 ke (and harmonics).

® Optional "'Z’’ flot face CRT, edge-lit reticule
a d camera mount bezel.

@
Panoramic

RADIO PRODUCTS, INC.

1, the leader

Ask for new Catalog Digest and
the Panoramic Analyzer |
530 South Fulton Ave., Mount Vernon, N.Y,

Phone: OWen 9-4600 |
Cables: Panoramic, Mt. Vernon, N, Y. State |

both ends internally. It uses two
parallel, magnetically isolated
structures and one common coil. The
two armatures are of the balanced
rotary type, making the relay suit-
able for use under vibration of 20
g to 2,000 cps. Contacts are rated
at 2 amperes resistive at 28 v d-c
or 115 v a-c for a life of 100,000

cycles.
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Time Delay Relays
for military uses

THE A. W. HAaypoN Co., Waterbury,
Conn.
reluys for military applications
where adjustable, accurate and
legible time delay settings are re-

Special digital time delay |

quired. Housing is 2} in, round, ex- |

tending less than 43} in. behind
panel mounting flange with only
setting knob exposed. Delays of %
sec to 30 sec, in % sec increments,
are set by rotating full diameter
knob containing setting and switch-
ing mechanism.
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Load
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TRANSISTORIZED - 23
SERVO-AMPLIFIER

MODEL 412-0)

Servo Amplifier
transistorized

AvioN DivisioN, ACF Industries,
Inc., 11 Park Place, Paramus, N. J.
Model 412 series subminiature
transistorized, sealed, self-con-
tained low-power servo amplifier.
It will drive a 3.5-w servomotor,
such as the 40-v, center-tapped, size
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You Can Locate
Nearest

SALES OFFICES
in this year’s
BUYERS’ GUIDE

A one-step method for
locating the nearest
sales office of every man-
ufacturer listed in the
GUIDE. The nearest
sales offices to you (with
addresses and phone
numbers) are listed di-
rectly after manufactur-
ers’ names in the Manu-
facturers’ Index.

One more reason why
advertisers and users of
the BUYERS’ GUIDE
receive extra benefits
available in no other
place.

electronics
BUYERS' GUIDE
and Reference Issue

A McGraw-Hill Publication

330 West 42nd St. \

N. Y.36,N. Y. @
a8
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AC/DC RATIO STANDARD

For those who require an AC/DC RATIO STANDARD in a
single package, Gertsch offers its Models 1001 and 1002.
Like all GERTSCH RATIO STANDARDS (1000 Series), these
units feature: heavy duty instrument switches, transient
suppression, AC Ratios up to 111111, bold in-line readout
and extra-heavy mechanical construction to insure TRUE
STANDARDS PERFORMANCE.

AC DC
Linearity: 1 part per million 10 parts per million
(0.0001%) (0.001%)

Resolution: 6 Place (0.0001%)

6 Place (0.0001%)

Information on

AC Ratio Standards in the
GERTSCH RATIO STANDARDS SERIES,
Models 1000, 1003 and 1004, is also available,

=/lerisch =
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GERTSCH PRODUCTS, Inc.

3211 South La Cienega Boulevard, Los Angeles 16, California
UPton 0-2761 - VErmont 9-2201

\

* liodemork DuPont * TEFLON

iehiulivotvethylens resin

UNLIMITED
VERSATILITY

plus...

® High Dielectric Strength

® Zero Yoid Content

® Complete Freedom From Stresses
® Uniform Physicol Dimensions

® Chemicol Inertness

® High Heat Resistance

JUST DEVELOPED . . .
UNIQUE METALLIZED
TEFLON FILM

THICKNESSES
0 004" ITOL * 00001
0 00025 (TOL * 0 000051
FOR EXACIHING SPECIAL
REQUIREMENTS CONTACT
Ruesvorch And Devel ment Department
” b cladaieal oty NEW FULL DETAIL CATALOGUE AVAILABLE
WRITE ON YOUR PROFESSIONAL LETTERHEAD

|7 DILECTRIR CORPORATION

Allen B'lvd. & Grand Ave Farmingdaole, L, |,
IN THE DEVELOPMENT OF CAST TEFLON FILM

PIONEERS

CIRCLE NO. 269 READER SERVICE CARD
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IS YOUR
BEST SOURCE

SOLDERING LUGS
TERMINALS
PRINTED CIRCUIT
HARDWARE

HERE’S WHY:

® Specialized high production
techniques afford lowest possible
unit cost.

® Precision tooling, rigid quality
control assure tolerances to critical
specifications.

@® Ample stocks of over 1000 differ-
ent parts permit prompt delivery.

® Malco specializes in a complete
line of small stampings for Radio-
TV, electrical/electronic and auto-
motive industries.

@® Our line includes terminals and
printed circuit hardware in loose
or in chain form for automatic
insertion.

Let Malco show you how you can save
on production time and costs. Contact

us today. mb_

REQUEST
BULLETIN

552 E"!(_li‘-‘-

I ——)

e,

WNUFACTURING COMPANY

4023 W. LAKE ST. » CHICAGO 24, ILL.
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* | ,cgpenuaﬁon |
ULTRA LOW e

IMPED.5| O.D.
C1 7.3 150 .36
WE ARE SPECIALLY ORGANIZED -
TO HANDLE DIRECT ORDERS 0R e 3 oo 1ea—138;
ENQUIRIES FROM OVERSEAS €263 171 .44 ||
SPOT DELIVERIES FOR U.S. c3 54 197 | 6a
BILLED IN DOLLARS — €33 4.8 | 220 | .64 t
SETTLEMENT BY YOUR CHECK ca | 4.6 | 229 o3| ||
oA CABLE OR AIRMAIL TODAY caal a1 | 252 N1.03] |

'l!e})nu\

‘MX and SM’ SUBMINIATURE CONNECTORS
Constant 50n-63n-70n impedances

NEW

TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND  casces: TRANSRAD, LONDON
CIRCLE NO. 270 READER SERVICE CARD

PLATING of electronic components |

T | ;W

=1 W

Diodes...Transistors... Rectifiers... Capacitors

Know how...our present customers include many leading manufacturers of
electronic components, several of whom use us as a secondary plating
source.

Our modern equipment insures tight conformity to specifications...vol-
ume production...quality control.

Manufacturers of transistors, diodes, rectifiers and capacitors have found
our Research & Development Unit familiar with today’s precious metal plat-
ing difficulties. 30,000 sq. ft. devoted to electronic plating and research.

Send for our electronic plating brochure...or have our representative call.
GOLD * SILVER *+ RHODIUM * PLATINUM * PALLADIUM * NICKEL

i ; ‘ Speciallsts in Metal Plating since 1936 ;

"SPECTRONIC PLATING CO.. |

INC.
A Division of Spectranome Plating Co., Inc.
330 W. 13th STREET - NEW YORK 14, N.Y.. AL 5-8677

SRR T R Yy
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10 and 11 servomotors from low-
level a-c¢ signals. Gain is 2,500 £5
percent with 10-v output; excita-
tion, 28-v d-c; size, 1 cu in.; tem-
perature range. —55 C to -+-100 C.

CIRCLE NO. 422 READER SERVICE CARD
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@

Tiny Wafers
high-temperature

o
o
¥

CORNING Grass Works, Corning,
N. Y. Wafers of Fotoceram, a
rugged, high-temperature glass-
ceramic, enable production of
micro-module circuit assemblies.
The wafers serve as resistor, tran-
sistor, capacitor and diode bases.

CIRCLE NO. 423 READER SERVICE CARD

Inserting Machine
for small parts

HiLL MACHINE C0., 1301 Eddy Ave.,
Rockford, Ill. Sertomat automatic
machine feeds and inserts a wide
variety of small parts such as the
newly-developed two-piece Teflon
bushing and feed-through type cir-
cuit board terminals. Parts fed
from two hoppers through chutes
are pressed into place by cam-oper-
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electronics
BUYERS’
GUIDE

keep it
at your
fingertips!

(@

“electronics
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MEET TOM EMMA

Associate Editor, electronics

FINANCE EXPERT A

Thomas Emma, BA, Columbia, is
a U.S. Naval Reserve officer who
was formerly a technical writer
with IT&T. Tom prepares“Finan-
cial Roundup”—a regular weekly
business feature. In the coming
months Tom will be concerned with
radio communications, but he will
be specifically involved with spec-
trum useage problems. To keep
abreast of finance in clectronics,
turn to Tom’s weekly coverage of
latest developments. To subseribe
or renew your subscription, fill in
bux on Reader Service Card. Easy
to use. Postage free.

{D electronics

A McGraw-Hill Publication
West 42nd Street, New York 36, N. Y.
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«ted ram adjustable for pressing
force, speed, and stroke. A lower

unit has retracting pin to facilitate '

accurate positioning of small parts.
Insertion of 3,000 pieces per hr is
feasible.
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Servo Plotter

|5 ft high, 2 ft sq

REPUBLIC AVIATION CoRP., Farm-
ingdale, L. 1., N. Y. Plotter auto-
matically checks out servo systems
and reproduces test results in
graphic form. It produces a selec-
tion of 40-point curves within 12

minutes from beginning of test. It |

detects and plots phase and ampli-
tude relationships in the data-fre-
quency range from 0.3 to 30 cycles.
Harmonic distortions are compen-
sated for automatically.
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P-lC Trimmer Pot
V2 in. in diameter

345670

MAUREY INSTRUMENT CORP., 7924
S. Exchange Ave.,, Chicago 17, 111,
The 50-M7 miniature trimmer pot.
One terminal is polarized for quick
assembly, needs no shaft-locking
device, available from 25 to 10,000
ohms, sealed construction. Pots are
built to applicable requirements of

| MIL-R-19A, MIL-E-5272A, MIL-R-

19518, MIL-R-12934B, NAS 710.
CIRCLE NO. 426 READER SERVICE CARD

More than 2,500 veri-
fied product categories;
approximately 4,000
manufacturers of elec-
tronics and allied prod-
ucts compiled from
scratch for this issue...

One more reason why
advertisers and users of
the BUYERS’ GUIDE
receive extra benefits
available in no other
place,

electronics
BUYERS’ GUIDE
and Reference Issve

A McGraw-Hill Publication
330 West 42nd St.
N.Y.36,N.Y.
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Wwestern Military Electronics Center A)l E. McDowell Rd., Scottsdale, Arizona
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It’s the nature of us humans to be stimulated . ..to do better
work . .. when others in the same profession know about our
accomplishments. At Motorola in Phoenix, the project approach
assures the engineer that his sparks will not be smothered by
anonymity. Every Motorola engineer is provided responsibility
commensurate with his ability; his contributions as a member
of a project team form the basis for his career advancement.
Motorola, heavily engaged in diversified electronics research
and production, encourages each engineer to carry his idea
through to practical reality. If you are attracted by a creative
atmosphere such as this — and by the sunny atmosphere of the
nation’s most enjoyable climate — write to Mr. Kel Rowan,
Department A-9,

MOTOROLA

/

/

“OPPORTUNITIES

Electronic Engineers, Mechanical Engineers, Physicists —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

|

Literature of

MATERIALS

Protective Surface Coatings. Co-
lumbia Technical Corp.. 61-05
Thirty-First Ave., Woodside 77,
N. Y., has available a chart pro-
viding thermal, physical, chemical
and electrical characteristics of
HumiSeal protective surface coat-
ings for electronics applications.
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COMPONENTS

Switching Transistor. Texas In-
struments Inc.,, P. 0. Box 312
Dallas, Texas. A 6-page folder de-
seribes the type 2N705 pnp diffused-
base mesa germanium transistor.
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Precision Stock Gears. U. S.
Gear Corp., 81 Bay State Road,
Wakefield, Mass. A complete line of
precision stock gears, 48 through
200 pitch, is covered in a 96-page
catalog.
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Tantalum  Slug  Capacitors.
Ohmite Mfg. Co., 3639 Howard St.,
Skokie, Ill. Bulletin 159C covers
high temperature vibration-shock
resistant tantalum slug capacitors.
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Selenium Rectifiers. Syntron
Co., Homer City, Pa., announces a
revised catalog on “Selenium Slims”
high voltage, cartridge-type recti-
fiers.

CIRCLE NO. 454 READER SERVICE CARD

EQUIPMENT

Modular Enclosures. Elgin Met-
alformers Corp., 630 Congdon Ave.,
Elgin, Ill. Catalog 106 covers the
complete line of basic frames and
components of the Emcor modular
enclosure system,
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Packaged Modular Control Sys-
tems. Airborne Accessories Corp.,
1414 Chestnut Ave., Hillside 5.
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the Week

N. J. A bulletin describes new
packaged modular control systems
which are built or assembled en-
tirelv from standard units, assem-
blies and subassemblics. The
matched systems are suitable for
use in the aircraft, missile, elec-
tronic control and related fields.
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Linear Actuator. Lear, Inc., 110
Tonia Ave., N. W., Grand Rapids 2,
Mich. Product Data 102-11 de-
scribes model 320 linear actuator,
a4 compact unit especially suited
to applications requiring a high
degree of positioning accuracy.
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Basic Noise Source. Kav Elec-
tric Co.. Maple Ave., Pine Brook,
N. J. A recent mailing piece fully
describes the Thermua-Node, a
commercial portable noise gen-
erator covering a frequency range
ol 0.5-1,000 mc.
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Electronic Generator. Industrial
Test Equipment Co,, 55 E. 11th St.,
New York 3, N. Y. A single-page
bulletin gives a description and
specifications for model 150 pre-
cision 160 va elcctronic generator.
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FACILITIES

Industrial Rubber Produets. Irv-
ing B. Moore Corp., 65 High St..
Boston, Mass. Purpose of 4 recent
brochure is to acquaint the reader
with the company and its facilities
for the research, development and
manufacture of rubber products
for industry.
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Drawn Metal Shell Production.
Cly-Del Mfg. Co., Waterbury,
Conn., has available technical and
reference material on single mul-
tiple-step operations in drawn
shell manufacture.

CIRCLE NO. 461 READER SERVICE CARD
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tendle RARE GASES

NMAKE
THEM
EQUAL

One tiny glow lamp made by Signalite Incorporated
now replaces a standard electron tube. The secret: a
fill gas LINDE technicians created from rare gases—
neon, argon, krypton, and radioactive krypton 85
ullowing Signalite’s new manufacturing techniques to
be put on & production line basis. LINDE gases aided
in increasing current from 0.3 to 20 milliamperes—=in
light or total darkness—a change that would otherwise
require a 40-fold increase in size. Best of all, the cost
went from $3.00 to $.17 per lamp.

Uses for these lamps include subminiature voltage
regulating tubes, switching devices, lightning arrestors,
electronic power supplies, protective devices on ex-
plosive equipment, and bright pilot lights, Your own
products might similarly benefit from LINDE’s technical
service and experience in rare gases. For data on the
physical and electrical properties of these materials,
write Dept. BD, Linde Company, Division of Union
Carbide Corporation, 30 East 42nd Street, New York
17, N.Y. In Canada: Linde Company, Djvision of Union
Carbide Canada limited.

RARE GASES

) Symbal of Highest Purity

 UMION
CARSIDE

LINDE ond UNION CARBIDE ore registered trade morks of Unian Carbide Carporation,

CIRCLE NO. 223 READER SERVICE CARD
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PLANTS ARD PEOPLE

Sola Building New Plant

THE SoLA ELECTRIC Co. of Chicago, manufacturer of precision electronic
and electric products and components, has begun construction of a 200,000
sq ft plant in Elk Grove Village just northwest of Chicago.

The new building will approximately double Sola’s present facilities
and enable the firm to effect a production increase of, says company presi-
dent Joseph G. Sola, “at least 50 percent within the next five years.”

Sola Electric, a division of Basic Products Corp. of Milwaukee, will sell
its present plant when it shifts operations to Elk Grove Village sometime
next summer. Company officials said the new building, equipment and
moving would cost about $2 million.

The firm was founded in 1930 as an engineering laboratory. Since
then it has grown to become one of the leading designers 2nd producers
of specialty dry-tyvpe transformers. Its accounts include manufacturers
of computers and radar and missile guidance systems.

Office space of approximately 50,000 sq ft in the new building will be
air-conditioned. The 150,000 sq ft production area will be thoroughly
ventilated and air-filtered for comfort and dirt control.

Arthur L. Myers, Sola vice president-manufacturing, said the new
plant, in addition to greater space, will have a more efficient production
layout, faster material flow and handling. The plant will also be con-
venient to railroad, highway and air transportation.

of Beckman Instruments, Fuller-
ton, Calif. Prior to that he was en-
gaged as engineering manager of
Aerovox Corp., Monrovia, Calif.

Goodman comes to EECO with a
complete background in engineer-
ing design work, having done such
work at AiResearch Mfg. Co., Bard-
well and McAlister, Inec., and Logis-
tics Research, Inc., before going to
Aerovox.

Engineered Electronics is a sub-
sidiary of Electronic Engincering
Co. of California, also located in
Santa Ana, which pioneered the
use of plug-in electronic circuits
for missile and industrial instru-
mentation control and data han-
dling systems.

Joins EECO as
Head Engineer

KENNETH GOODMAN has been
named chief engineer of Engi-
neered Electronics Co., Santa Ana,
Calif. He leaves a post of chief cus-
tomer engineer at Helipot Division

Sylvania Sets Up
Second N. H. Plant

SyLvaNia's  Semiconductor  Divi-
sion will begin transistor produc-

224

tion early next vear in Manchester,
N. H,, planning employment build-
up to nearly 1000 people within two
years in its second Granite State
location.

Company purchased one-story
building containing 25.000 =q. ft.
on one-acre site. It was formerly
occupied by the Arrow Needle Co.
Manchester plant will be strictly a
production facility, with engineer-
ing and other operaticns continu-
ing at the Woburn, Mass., head-
quarters of the Semiconductor Divi-
sion.

At Hillsboro, N. H.,
manufactures diodes.

Hi-G, Inc. Hires
Chief Engineer

J. A. GARRATT recently joined Hi-G,
Inc., Bradley Field, Windsor Locks,
Conn., as chief engineer. He was
formerly with Thomas A. Edison
(0., having served there as chief
product engineer of the instrument
division.

Sylvania

Approve License
For Sandynamics

SANDYNAMICS, INC., Ramsey, N. J.,
has been licensed to produce the
Markite precision conductive plas-
tic potentiometers. The new facility
has been approved by the Dept. of
Defense and Dept. of Commerce as
a dispersed production source.

Markite Products Corp., New
York City, has been formed to han-
dle all sales, and provide extensive
technical service for both Markite
Corp. and Sandynamics, Inc

Epsco Appoints
Production Magr.

PHiLIP HooD has been named pro-
duction manager by Epsco, Inc,
Cambridge, Mass. He was formerly
with the AC Spark Plug Division
of the General Motors Corp., where
he held managerial positions in the
production and engineering depart-
ments.

In his new post, Hood will work
closely with the managers of the
three Epsco Boston divisions—the
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_ BENDIX-PACIFIC NEEDS SYSTEMS
i : | AND CIRCUIT DESIGNERS FOR

advanced
submarine

detection

systems

Unusual Creative Opportunities for

an

» Electronic engineers with a well rounded
background to pamcapate in a umque research
and development prog .

* Qualified mechanical design eng!
ing structural thermo-dynamicists in this

lenging' ew field.
b Zeﬂﬁ/-z:/‘//c

DIVISION OFf 8ENDIX AVIATION CORPORATION

SEND RESUME OF YOUR QUAilFlCATIONS T0 MR. WALK

ORTH HOLLYWOOD. CALIFORNIA

. |
perfects a new family of CIRCULATORS
Basically, the Rantec circulator is a non-reciprocal hybrid
SUB H.- junction with three or more ports. Non-basically, the
m““ature circulator is finding more and more use in advanced

radar and microwave systems. In addition, Rantec

rescarch and development has led to many other sophisti-
cated “active” and “passive’” microwave ferrite compo-

nents. Your inquiry is welcomed.

. W corporation « calabasas, california
™ : ,
, |
i b
HBBHHE j

r—_ad

—— - == ji "@

"NARROW-CAPS” subminiature ceramic
capacitors and 1/10 inch modular spac-

ing of printed circuitry form the newest
‘hand-in-glove’ team to speed the still
smaller assemblies required today.

5 CAPACITANCE VALUES in STOCK

100 mmf. © 20% ... 250 mmf. = 20%
500 mmf. ~ 20% ... 750 mmf. = 20%
1000 mmf.  20% with ambient tem-
perature range —60°C. to 125°C. and a
voltage rating' of 50WVDC.

MODULAR SPACING

CORPORATION _
NINE SAINT FRANCIS STREET

NEWARK 5, NEW JERSEY
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10 me to
44,000 mc
with ON
tuning hea

PANORAMIC'S
SPA-4
SPECTRUM
ANALYZER

More exclusive advantages for applica-
tions demanding extreme sensitivity, sta-
bility, versatility, accuracy.

* Three precisely calibrated amplitude scales—
40 db log, 20 db finear, 10 db power.

* Two mdependem frequency dispersion ranges—
continvously adjustable—0-70 mc and 0-5 mc.
Negligible internal frequency modulation per.
mits extremely narrow analysis free of FM
problems.

* Variable I.F. bandwidth from 1 k¢ to 80 kc.

¢ Push-button frequency selector.

* Synchroscope output with 40 db gain.

¢ Accurate measurement of small frequency dif.

ferences. A self-contained marker oscillator,

modulated by a calibrated external generator,
provides accurate differential marker pips as
close as 10 kc.

BAND RF SENSITIVITY*

10 — 420 mC —95 to —105 dbm
350 — 1000 mC —90 to —100 dbm
910 — 2200 MC —90 to —100 dbm
1980 — 4500 MC 80 to — 95 dbm
4.5 —10.88 KMC —80 to — 95 dbm
10.88 — 18.0 KMC —70 to — 90 dbm
19.0 — 26.4 KMC —60 to — 85 dbm
26.4 — 44.0 KMC —55 to — 85 dbm

Tremendous flexibility and many unique od-
vances of Panoramic’s compact SPA-4 make it
unsurpassed for visually analyzing FM, AM
and pulsed signol systems; instabilities of
oscillators; noise spectra; detection of para-
sitics; studies of harmonic outputs; radar sys-
tems and other signal sources.

*measured when signal and noise equal 2X

noise a q
Write, wire or phone today for

A Aetailed SPA-4 specification
bulletin.
the nignlll

is the lesder

Panoramic

RADIO PRODUCTS. INC

Ask for new Catalog digest and
the PANORAMIC ANALYZER

530 So. Fulton Ave., Mount Vernon, N. Y,

OWens 9-4600
Cables: Panoramic  Mt. Vernon, N, Y. State
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ADVERTISEMENT

Systems Division, the Instruments On the Market

and Equipment Division, and the

| Components Division—to insure |c°|d Cathode Tubes

efficient manufacturing operations. ' . .
many circuit uses
[ |

| !
W

KIP ELECTRONICS CORP., Box 562,
Dept. 96, Stamford, Conn., announces

a group of subminiature, cold cathode

trigger/timer tubes for precision time
delay, relay, pulse, series regulator,
timer, & other circuits. These tubes,
| known also as “krytrons,” feature
very short anode delay
times, exceptionally neg-
ligible variation in delay

(low “jitter’) high hold-

off voltages, and all in

Wilson Directs
New Division

subminiature envelopes.

. One model, KP-130,
BrUSH INSTRUMENTS has appointed

Gardner P. Wilson as manager of will replace a timer, trig-
its newly formed Western Engi- ger, and sgark gap tube
neering Division in Pasadena, Calif.

Most recently Wilson was with
the Electro-Data Division of Bur-
roughs Corp. as manager of the The KP-104 (see cut)

all in one circuit.

company’s Western Engineering is availakle from stock,
Branch. Earlier he served as chief
development engineer for Consoli-
dated Electrodynamies Corp. CIRCLE NO. 212 READER SERVICE CARD

as well as the KP-130.

Transistor Indicators

News of Reps single or dual control

The KP-145A and KP-150, subminia-
Lee Mark Associates of St. Louis
and Kansas City, Mo., will cover
Kansas, Missouri, Nebraska and  single signal and coincidence mon-
southern Illinois for Scientific- |itor service in transistor
Atlanta, [nc., Atlanta, Ga., manu-
facturer of antenna pattern range
equipment and related accesso- | in production quantities.
ries.

ture, grid-controlled indicator tubes for

circuits, are now availcbie

Both tubes are made by
Perkin Engineering Corp. Elec-  gip ELECTRONICS CCRHP .,
tronic Division, El Segundo, Calif.,
has named Law Instruments of  BOX 562, Dept. 97, Stcm-
Angola. Ind,, its sales rep for In- | ford, Conn., and they pro-
diana.

vide a “ball of fire” glow

Mechtron Laboratories. Peekskill, | discharge when triggered
N. Y. manufacturer of miniature | with lew voltage, low cur
Teflon film insulated magnet wire |
has appointed several new sales
representatives. Reps and their |monitor, indicate & contrei
territories are:

W. H. Hicks of Roslyn, N. Y.—
New York City and Long Island; l CIRCLE NO. 274 READER SERVICE CARD

rent signals. The tubs

[ . S
| transistor circuitry.
|
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Samuel A. Jeffries, Inc., of Hor-
beth, Pa.—southern New Jersey,
Pennsylvania, Delaware, Mary-
land, Virginia, West Virginia and
Washington, D. C.; Barrett Border
of Tenafly, N, J.—northern New
Jersey; W. K. Hile of Charlotte,
N. C.—North Carolina, South Caro-
lina, Georgia and Florida; Roger
E. Schlemmer of Cincinnati, Ohio

—Ohio, Indiana and Kentucky; |

Lawrence Sales Co. of Dallas,
Texas—Texas, Oklahoma and New
Mexico.

Consolidated Avionics Corp.,
Westbury, N. Y. recently :p-
pointed additional reps for its line
of transistorized power suppiies
for electronic equipment. They
are: Roland Olander and Co. of
Los Angeles, for California and
Arizona; J. Y. Schoonmaker of
Dallas, for Texas, Oklahoma, Ar-
kansas and Louisiana; J. Neal and
Co. of Miami, for Florida, Ala-
bama, Tennessee, Georgia and
South Carolina; and Lowry Diet-
rich Co. of Pittsburgh, Cleveland
and Dayton, for western Pennsyl-
vania, Ohio, West Virginia and
Kentucky.

Electrosources, Inc. of Palo Alto,
Calif., was recently named as sales
rep for the northern California-
Nevada territory by Aircom, Inc.,

a Winthrop, Mass., firm engaged |

in design, development and fabri-

cation of microwave components |

and equipment,

Jim Hastin has acquired sole

ownership of Hastin & Browne,l

manufacturers’ rep firm in Hono-
lulu, Hawaii, from Burton Browne.
The firm is now known as Jim
Hastin Sales Co. Browne remains
available as a consultant when
ever needed.

Bob Gibson has
Roberts and Associates, Los
Angeles electronic engineering
reps, as electronics sales engi-
neer.

joined E. V.

The United Transformer Corp.,
New York, N. Y., names Comtronic
Associates of Mineola, N. Y., as its
rep in the New York metropolitan
area, servicing industrial ac-
counts.

ELECTRONICS - SEPTEMBER 11, 1959

This 1s not and is under no circumstances to be construed as an offer to sell, or as an offer to buy, or as a solicitation o
offero buy, any of the securities herein mentioned. The offering is made only by the Prospectus.

NEW ISSUE August 25, lyuy

353,535 Shares

Cohu Electronics, Inc.
Common Stock

(Par Value $1 per share)

The Company is offering to the holders of its Common Stock the
right to subscribe for additional shares of Common Stock at the
rate of one share for each three shares held of record at the close
of business on August 21, 1959. The subscription offer will expire
| at 3:30 p.m., Eastern Daylight Saving Time, on September 9, 1959.

Subscription Price $5.25 per share

|
Copies of the Prospectus may be obtained in any state only from such i
dealers participating in this issue, including the undersigned, as may
legally offer these Secunities under the secunties laws of such State.

|

| |
’ Hayden, Stone & Co. Winslow, Cohti & Stetson |
\

Incorporated
Blair & Co. Goodbody & Co.
Incorporated

Francis I. duPont & Co.

1 E. F. Hutton & Company

|
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Adherence to tightest specifi-
cations by skilled assemblers
—100% inspection for

for perfect construction—
precision parts—closely
controlled spacing guarantees
RELIABLE PERFORMANCE
in every SUPERIOR electron

gun mount.

At your service for any typeof
electron gun mount. Samples,
’ catalogs, prices available on request.

DON'T BE
FOOLED
' BY LOOK-ALIKES

N
\\\\
R

N

Wt

Y
~

1y

’ Silperior Electronics Corporation
| 208 Piaget Avenue, Clifton, New Jersey « GRegory 2-2500
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Professional Opportunities Are Available For

Electrical Engineers

with interest and experience
in the following fields:

e Design and Development of:
Industrial Electronics and Power
Controls and Instrumentation
Electronics

e Operation & Maintenance of
Nuclear Devices

For information please write to:

Personnel Manager

UPTON, LONG ISLAND, N. Y.

A Center for .

B roo k h aven wclcar Kescarch
. and  Developwent .
National
Laboratory

REQUIRED

SIGNAL

TO RMS NOISE

SPEED
1667,

DELAY
EQUALIZATION

TRANSMITTER
INPUT LEVEL

“.»1' "

: . -

o i o
CONDENSED SPECIFICATIONS

“-
A
o
12 db for error rate

{in 100: 13 db for
error rate <~ | in [0°

600, 1200. and 2400 bhaud, 1500,
and 2500 b
predetermined
500 and 2500 baud with internal

aud: any 3

rates hetween

synchronization or any rate be-
tween 500 and 2500 baud with
external synchronization.

Adjustable from 0.8 to
3.5 ms: frequency of

max. delay settable
from | to 2 ke,

+5 volts min., 450
volts max.., ground.

referenced digital in-
formation at hit rate.

500-2500 BAUD DATA TRANSCEIVER
FOR VOICE BANDWIDTH CIRCUITS

TYPICAL ERROR RATE
2 HITS/HOUR

Recorded during 200 hours of operation
at 2500 baud over riore than 25 different
private wire voice circuits.

THE SPBIT-25 is o wire line terminal unit for transmitting
and receiving binary information at 500 to 2500 boud
(bits/sec) in o nominal 3-kc voice band, such os o long
distance toll circuit. This simple AM system (SEBIT-25 uses
vestigial sideband transmission and synchronous operation.
It includes time deloy and omplitude distortion compensat-
ing circuits. The equipment is 100% transistorized and has
been carefully engineered to function properly under o wide
variety of environmental conditions. Voice averride is in-
cluded so that the circuit can be used as an order wire.
The SEBIT-25 finds use in transmitting: high speed data
between business machines and computers; high speed
facsimile information; time division multiplex information;

and sequential transmitting of telemeter-
mc N ing data. Write or phone for technical

literature, prices, and delivery time.

TRANSMITTER —20 to +6 dbm
OUTPUTY LEVEL
ELECTRONICS, INC,
2 volis *10%,
OUTPUT LEVEL ground.reterenced _in” | 2474 Reedie Dr. * Silver Spring, Md. + LO 5-4578
228 CIRCLE NO. 228 READER SERVICE CARD

COMMENT

Temperature Chart

In attempting to use your Tem-
perature Rise Chart (p 106, Oct. 10
'58) we uncover an apparent
error. It is that the extreme right-
hand scale marking on the upper
scale is omitted. In assuming that
this marking was 20 C rise, ax in-
dicated by comparison of the rest
of the scale and lack of any marks
indicating a break or discontinuity,
then the temperature rise of the
example in the next-to-last para-
graph would be 26 C instead of the
indicated answer of 20 C.

On the other hand, examination
of slopes of the lines below 30 C
and the slopes above 30 C indicates
a change in the scale and that the
scale mark should be 0 C. I[f this
modified scale is accounted for, then
the rise of the example would be
20 C as indicated. It is obvious,
therefore. that the chart was modi-
fied at 30 C in order to fit tke avail-
able space, and that the extreme
right-hand scale marking was
omitted.

Another problem encoun‘ered in
attempting to use this information
is that it is unwise to assume that
the material being tested is copper
of 100-percent conductivity. There-
fore the use of the constant 234.5
as referenced, without experimental
proof for the particular material,
is not recommended. The determi-
nation of a factor K to replace your
value of 234.5 by measurement of
resistance variation during a known
temperature change is suggested in
order to make vour information
more universal.

BERNARD C. BARNES
NORTII AMERICAN AVIATION
CoLuMsBus, 0.

More on Diode Terms

The editorial comment on the use
of the words diode and rectifier (p
95, July 3) is well put, but reader
Rogers’ remarks on symbol polarity
are unfortunate.

A diode—whether detecting. con-
ducting, blocking or rectifying—is
alwavs a sink, and as such its posi-
tive terminal is the anode. A d-¢
power supply employing one or

SEPTEMBER 11, 1959 - ELECTRONICS



Get out your pencil and help yourself to

Use these handy READER SERVICE CARDS for more

electronics READER SERVICE

it's free—if's easy—
it's for your convenience

information on:

ADVERTISEMENTS—NEW PRODUCTS~-

LITERATURE OF THE WEEK

1—Circle the number on the postpaid card below that
corresponds to the number at the bottom of Adver-
tisement, New Product item, or literature of the

Week selection.

2—Please print carefully, as it is impossible to process
cards that are not readable.

 ———

FOR SPECIFIC ITEMS IN
MULTI-PRODUCT ADVERTISEMENTS

For more informotion on specific items
in multi-product odvertisements, print care-
fully on the Reoder Service Cord below in
Box “A” the circle number of the adver-
tisoment ond the specific product(s) on
which you desire more information.

HOW TO SUBSCRIBE—

T0 electronics

If you are not a subscriber, or if
your subscription is about to ex-
pire, to receive electronics regu-
larly, fill in the section “FOR
SUBSCRIPTIONS' on a card below.
Send no money, electronics will
bill you at the address indicated

on the Reader Service Card.

Correct amount of POSTAGE must be affixed for all FOREIGN MAILINGS
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In every industry there's always
ONE accepted Product and
Data Buying Book...in elec-
tronics it's the BUYERS'
GUIDE — fundamental in any
sales program aimed at the
electronics and allied indus-
tries. Its 52,000 paid subscrib-

ers are important Design-

ONE!

Research/Production/
Management Engineers, who,
individually, or working in com-
bination with one another,
influence the purchase of prod-
ucts, materials and services...
whatever is bought by the

entire industry.

electronics J

A McGRAW-HILL PUBLICATION
330 West 42nd Street  New York 36, N.Y.
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PERMIT NO. 64
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ACE
PLASTIC
EXTRUSIONS

2

SHAPES - CHANNELS
SPLINES - PROFILES
CORNER MOLDINGS
RODS -TUBES

IN THESE PLASTICS

ACRYLICS o ACETATE e BUTYRATI
STYRENE » POLY CARBONAT!
POLY PROPYLENE ¢ METHYL STYRENL
ETHYL CELLULOSE o POLYETHYLENE
VINYLS — ELASTOMERIC AND RIGID

/9\FAST DELIVERY

wire phone
e lees L
tion lueprints for i

for Dulletin 1930 -
sefd  speti

dinte quotation

ACE PLASTIC COMPANY

91.33 Van Wyck Expwy., Jamacia 35, N. Y
JAmaica 3-5500
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Attac'h Leads to Ultra-Fine agnet Wire?
Sure!! ...and Economically

Send for samples illustrating how Deluxe Coils’
advanced engineering and manufacturing know-how can
supply miniaturized coils (48-56 gauge wire) with leads.
Cut your scrap and termination problems.

DELUXE COILS,
POST OFFICE BOX 318 .

INC.
WABASH, INDIANA

CIRCLE NO. 278 READER SERVICE CARD

FOR INSTRUMENT
ALIBRATION TO...

C
*0.05%

PHYSICS RESEARCH LABORATORIES,
Inc. proudly announces the availabi.
lity of the famed C. P. Goerz AC/DC
Comparator, The Goerz Comparator
is a basic standardizing instrument
oftering occuracies in the +0.05%
class. The accuracy of +0.05% is
referred 1o true value, not full scale.
It holds for current, voltage and
power in the following ranges up to
and including 1000 <. p. ¢.:
CURRENT: 0-50 ma; 0.2/0.5/1/2/5/
10/20/50/100/125 amperes;
VOLTAGE: 0-15; vp to 600 volts in
5-volt steps;

POWER: Up to 600 volts; up to 100
amperes.

Further details are available upon request in PRL technical
note 319 ADC.

All quoted accuracies are based on
the accessories supplied with the
instrument, Higher current and volt-
age available with special accessories.

Physics Research uasmuss

House of Fine Iystruments

P.O. Box #555

For Optical Equipment: Write To
Goerz American Optical Co.
Inwood, L.I., N.Y.
Hempstead, L. I, N. Y.
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LEWYT DRILLS
PRINTED CIRCUITS

110% FASTER

with

Enaevey,

Writes Lewyt engineer
Murray Berman:

*... Not only did New Hermes Engravograph increase
our production by this amazing figure, but it also
enabled us to achieve consistently better quality.”

@ Pantograph reproduces drill pattern from
template in any reduction ratio—assuring high
accuracy with unskilled labor. 1

® Allows drilling and routing
of different size holes in one
operation without changing tools.

Also for fracer-guided
ENGRAVING - PROFILING * GRADUATING

Request our 28-page illustrated catalog
ZP-2 on your business letterhead,

CIRCLE NO. 279 READER SERVICE CARD

SIEMENS

Iy
IIIIIIIll|I||IIIII

Siemens
Hallgenerators

available from stock
ranges from 0-50 up to
0.20000 gauss. no amplifier
for instant indication of Hc)

GRH Gaussmeters
GRH Coercimeters

GRH Halltest Company

quthorized US representative for
Siemens Hallgenerators

g

157 S. Morgan Blvd.. Valparaiso, Ind.

232 CIRCLE NO. 232 READER SERVICE CARD

more diodes as rectifiers may, of
course, be treated as a source, with
its positive output terminal that to
which the cathodes of the com-
ponent diodes are connected. But
the components themselves do not
lose their status as sinks, and
should not otherwise be marked.

It would be helpful if manufac-
turers of open-stack metallic recti-
fiers would content themselves with
marking the terminals of their
products black and red to denote
anode and cathode, and avoid usxing
either color for the body of the de-
vice. If suppliers of cylindrically
encapsulated units would follow
suit, and abandon all reference to
plus or minus terminals, then life
would be much more tranquil for
those of us who use such diodes in
nonrectifying applications.

JAMES R. WYLIE

LEeIcH ELECTRIC CoO.
GENoOA, ILL.

Our Far-Flung Correspondents

Today we received your shipment
of ELECTRONICS Buyers’ Guides for
our radio-television repair school.

. . . Please allow me to express
our appreciation to you and your
magazine for your wonderful in-
terest and assistance in our (repair
school) project.

J. voN KANEL
LoNDON PRISON FARM
LoxnDoN, O.

Reader von Kanel is director of
education at the London Prison
Farm, and has great aspirations
for using electronics training as
part of the rehabilitation program
there.

Security and Mr. Greene

I have just read the article by
Howard Janis on the matter of
security and its effect on W. L.
Greene (“New Security Policy
Coming?” p 34, July 31).

The article describes quite well
a state of affairs which one be-
lieved to exist on another continent.

I am an immigrant from Europe;
the direction in which 1 travelled
was west, wasn’t it?

STANLY FROUD
MONTREAL, QUE.

We profoundly hope that the di-
rection will continue to have some
significance.
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« CONTACTS -

FOR THE FIELD OF
ELECTRONICS

The Adv

| NATIONAL
" COVERAGE
e

DISPLAYED

The alvertising rate is $28.67 per inch

tising appearing on other than a contract basis

Contract rates qguoted on reguest

An advertising inch is measured %" vertically on a

column—3 columns—3# inches to a

Subject to Agency (‘ommission

Send NEW ADS to CLASSIFIED ADV. DIV, of ELECTRONICS, P.0. Box 12, N. Y. 36, N. Y.

tive, management, technical, selling, office, skilled, manual, etc.
Positions Vacant
~ Positions Wanted
Q Part Time Work

EMPLOYMENT OPPORTUNITIES

ertisements in this section include all employment opportunities—execu.

Civil Service Opportunities
Selling Opportunities Wanted
Selling Opportunities Offered

UNDISPLAYED

£2.40 per line, minimum 3 lines, To figure advance
payment count 5 average words as a line,

Employment Agencies
Employment Services
Labor Bureaus

———RATES———

tor all adver

1on  Numbers—counts as 1 line,

s Discount of 1% if full payment is made in advance
page. for 4 consecutive insertions.
Not subject 10 Agency Commission.

AUTHORITATIVE GUIDEBOOK
ABOUT THE BOOM IN TWO.-WAY MOBILE-RADIO
CIVES FACTS. FIGURES PAY RATES,
WRITE TODAY!

LAMPKIN LABORATORIES, INC. Instruments Div. BRADENTON, FLA

BEST PLACE TO STAY IN L.A.

New super-MOTEL, luxury furnishings, Swim.
ming pool, utter privacy, free TV. 2i-hr. tel,
service. Single rooms or suites. Heart of S.E.
industrial area, 10 mins. from dntn. L.A, Handy

atl freeways, Clean, Commercial rates.

DOWNEY-CAPRI MOTEL, 8220 Telegraph Rd.
between lakewood & Paramount Blvds,

High Level Openings at AVCO for

THEORE

ENGINE

TICAL PHYSICISTS

EXPERIMENTAL PHYSICISTS
PHYSICAL CHEMISTS

ERS

 PROFESSIONAL
SERVICES

YARDNEY ELECTRIC CORP.
““Pioneers in Compact Power'’ *
Electro-Chemical Generators of Eneray
“from milliccatts to megawatts'" *

WOrth s-3100
C AL

10-50 Leonard Street
New York 13, N, Y.

Your Inquiries to

Advertisers Will

—for you—the adver-
tiser—and the publish-
er, if you mention this
publication. Advertis-
ers value highly this
evidence of the publi-
cation you read. Satis-
fied advertisers enable
the publishers to se-
cure more advertisers
and—more advertisers
mean more informa-
tion on more products
or better service—
more value—to YOU.

Have Special Value...

ELECTRONICS - SEPTEMBER 11, 1959

Minuteman re-entry
opportunities in the

High-temperature

Upper-Atmosphere
Discrimination, Ad

Advanced electron

for laboratory and

techniques develo

provide an unusuall
Excellent opportuni

Dept. E-9

T T T TRy

Wiite to: Mr, Richard Rubino
Scientific & Technical Relations

Your reply will be accorded
absolute confidence and you
will receive a prompt answer,

New and expanding programs concerned with the design,
development, and flight evaluation of the Titan and

vehicles have opened up exceptional
following areas:

Plasma Jets, Gaseous Discharge Phenomena, Plasma Physics

Chemistry of Solids and Gases, High-temperature

Properties of Materials, Vapor Pressure, Decomposition Species,
Radiation Measurements

Microwaves, Telemetry, Propagation through lonized Gases,
Basic Space Communication Studies

Phenomena, Missile Detection and
vanced Missile Warfare Concepts

Hypervelocity Ballistics and Advanced Ballistic Techniques

Development of new sensors and recording devices for
measuring high-temperatures, pressure, velocity, etc.
under unusual conditions, microminiaturization

ic circuits for missile-horne, missile detection,

and monitoring instrumentation, including transistorized circuitry
development. Ultra-high-speed optical and electronic instrumentation

ballistics application. Radiometric measure-

ments in the ultra-violet, visible and infrared.
Energy Conversion and Power Supply Studies

Broad solid-state program for theoretical and experimental research
on high-temperature materials involving materials preparation,
measurement of electrical and other properties, and device fabrication.

Challenging opportunity to apply unusual high temperature

ped in the Division to these areas.

The division’s fully equipped laboratory and new suburban location

y attractive working, and recreational environment.
ties exist for independent research .

Hesearch & Advanced Development
201 Lowell St., Wilmington, Mass.
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EMPLOYMENT OPPORTUNITIES

Scheduled to open about the first of the year, Republic’s new Research & Develop-
ment Center at Farmingdale, Long Island, New York, will comprise seven different
laboratory facilities. Included are an Electronic Development Laboratory and a
Guidance and Control Systems Laboratory. These modern facilities will contain
the most up-to-date equipment obtainable for the research, development and test
of advanced astrionic and avionic systems, equipments and components.

e e e e e, -—q

ELECTRONIC ENGINEERS...

= You can be one of the R&D men
who'll help guide exotic projects at
Republic Aviation's new$14,000,000
Research and Development Center

IN-AT-THE-BEGINNING OPPORTUNITIES atRepublic’'s new Research Center encompass
the electronic aspects of a wide diversity of projects and investigations, from
space probes to ballistic missiles, from high Mach aircraft to helicopters, from
automatic ground control equipment to exotic detection systems. Today Republic's
dynamic expansion in research and development activities offers you assignments
where you can win technical renown — and rapid personal advancement —
any of these areas:

INERTIAL GUIDANCE & NAVIGATION SYSTEMS ENGINEERING DIGITAL COMPUTER
DEVELOPMENT INFORMATION THEORY TELEMETRY-SSB TECHNIQUE RECEIVER &
TRANSMITTER DESIGN JAMMING & ANTI-JJAMMING RANGING SYSTEMS GROUND
SUPPORT EQUIPMENT DOPPLER RADAR COUNTERMEASURES RADOME & ANTENNA
DESIGN  MICROWAVE CIRCUITRY & COMPONENTS  AIRBORNE NAVIGATIONAL SYSTEMS

MINIATURIZATION-TRANSISTORIZATION PROPAGATION STUDIES, INFRARED &

ULTRA-VIOLET TECHNIQUES

Address your resume in confidence to:
Mr. George R. Hickman
Engineering Employment Manager, Dept. 11J-2

FFEFrULIICC AVIATION

Farmingdale, Long Island, New York
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A FINER CLIMATE

TO WORK IN...

K7

.70 LIVE IN

At Sylvania’s
Mountain View Operations

in California
(SAN FRANCISCO BAY AREA)

you’ll discover

more than just one
kind of climate.

PROFESSIONAL CLIMATE — Advanced
programs will challenge your techni-
cal creativity. You’ll make major con-
tributions in the fields of electronic
defense, radar, communications and
data processmg systems. Because
Sylvania is one of the nation’s fast-
est growing electronics organiza-
tions, there are an unusual number
of growth opportunities.

LIVING CLIMATE—You and your family
will enjoy the healthful atmosphere
and sunny climate of the San Fran-
cisco Peninsula. You'll find plentiful
housing, excellent shops, fine schools
and year round recreation.

Openings in:

System Studies / Circuit Design Computers
& Data Handling Electronic Packaging
Development Engineering Concept & Plan-
ning / Advanced ECM Circuitry , Equipment
Development / Product Engineering Tube
Engineering / Tube Application Engineering

Mechanical Engineering Tube Production
Engineering / Theoretical Physics Experi-
mental Physics / Mathematics Microwave
Engineering / Engineering Writing Tube
Research Engineering

You may communicate in confidence
to Wayne L. Pearson

Mount View Operallons SVLVANIA ELECTRONIC SYSTEMS

v SYLVAN 1A

GENERAL TEI uruom 5 ELECTRONICS C'I'i

P.0. Box 188
Mountain View, California
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EMPLOYMENT OFPFOURIUNITIES

CAREER
OPPORTUNITIES
AT TI

CIRCUIT
DEVELOPMENT |
ENGINEER

BRp A =
[NENER il

. P

M x ': y jl e 8
your future: a challenging opportunity with an industry leader

At Texas Instruments, your future is filled with specific, stimulating growth
assignments in evaluating and characterizing transistors and special semi-
conductor devices. You’ll participate in such transistorization projects as:

AM, FM, and TV receivers

audio and video, i-f and r-f amplitiers
hi-fi and electronic organs

nonlinear and switching circuits
computer system logic

servo and power amplifiers

With TI...receive liberal company-paid benefits, including profit sharing
(last year 15% of base salary) . ..enjoy premium living in a moderate climate
with excellent neighborhoods, schools and shopping facilities...work in a
plant selected as one of the 10 outstanding U. S. industrial buildings of 1958.

Interviews will be held in your area sooﬁ. If you have an Electrical Engineering
—mmmm e degree and/or knowledge of tramsistor circuitry, please send a resume to

For
C. A. Besio, Dept. 200

immediate
Eastern
appointment,

ven i TExas J g5 INSTRUMENTS

Dept. 200-E INCORPORATED
114.1 E. Jersey St. SEMICONDUCTOR - COMPONENTS DIVISION
Luglf.afe_"ll\".ﬁ_l POST OFFICE BOX 312 ¢« DALLAS. TEXAS
= ———

ELECTRONICS - SEPTEMBER 11, 1959 235



236

EMPLOYMENT OPPORTUNITIES

FALLACIES

electronic engineers

ABOUT CAREERS IN
COMMERCIAL COMMUNICATION
SYSTEMS

ideas worth re-examination,
from General Electric’s
Communication Products Department

TECHNICAL Many of th'e engineers we talk with are genuinely amazed
CHALLENGE 2! the sophistication of the systems under development

SCOPE OF
PROJECTS

SHARE IN
MANAGEMENT
ASPECTS

but

IMMEDIATE OPENINGS
IN THESE AREAS

here. Far from the “bread boxes” filled with routine
circuitry they expected, they find advanced electronic
systems utilizing parametric and tunnel effect devices,
transistor and miniature tube circuitry, piezoelectric
and electromechanical filters, ctc.

Don’t anticipate a narrow range of products and
opportunities here. CPD’s diversified product line
includes complete Microwave Radio Relay, Mobile and
Personal communication systems, to name only a few.
Work in these areas has found application in other
projects for the Military, e.g., developing a 24

channel SSB Tropospheric scatter system. Qur
continued expansion is from a broad and stable base,

Rather than confining your activities to the technical
aspects of your project exclusively, you have the
opportunity to operate in management areas as well.
Here you would be making broad decisions, based on the
results of idea interchange between you and your
counterparts in Marketing, Product Planning,
Manufacturing, Field Service, ete. This exposure to both
engineering and managenment functions is seldom

found elsewhere in industry,

this is only part of the CPD story. Learn more about the
opportunitics and advantages awaitling you, both on
and off the job, by mailing your resume today to

Mr. Arthur Guy at the address below.

MICROWAVE: R.F. Circuit Design, Multiplex

Equipment, Systems Design. ADVANCE ENGINEERING:
Microwave Circuitry, Plumbing, Antennas, Solid

State Devices. MOBILE SYSTEMS: Transmitter Design,
Receiver Design, Product Production Engineering,
Equipment Mechanical Design. AUTOMATIC TEST
EQUIPMENT: Design and Development.

Forward your resume in confidence to Mr. Arthur Guy, Dept. 09-H']
COMMUNICATION PRODUCTS DEPARTMENT

GENERAL @3 ELECTRIC

Mountain View Road, Lynchburg, Virginia

L] . L] L] [ L] L] .

PROFESSIONAL
GROWTH
IN A NEW FIELD:

DATA SYSTEMS
IN UNDERWATER
RESEARCH

Work is expanding at IBM on the
design of new information-
handling techniques required to
explore the depths of the ocean.
These investigations in oceanog-
raphy are expected to have far-
reaching scientific and military
implications. Original and basic
work will be needed in acoustics,
information theory, advanced
network theory, delay lines and
cross-correlation techniques.
Work will include systems design,
real-time data processing, analy-
sis ot experimental equipment,
and hybrid analog-digital tech-
niques in unique data processing
configurations. All phases of
these varied projects will provide
excellent career opportunities for
Data Processing Systems Engi-
neers.

DATA PROCESSING SYSTEMS ENGINEERS

B.S., M.S. or Ph.D. in E.E.
Experience desirable in de-
velopment of one or more of
these areas: Navy sonar, fire
control, ASW, or navy naviga-.
tional data processing sys-
tems. Experience desired in
analog and digital special-
purpose instrumentation,
conversion equipment, elec-
tronic correlation devices,
displays and delay lines.

You will enjoy unusual profes-
sional freedom and the support
of a wealth of systems knowl-
edge. Comprehensive education
programs are available—p'us the
assistance of specialists of many
disciplines. Working independ-
ently or with a small team, your
individua! contributions are
quickly recognized and rewarded.

Write, outlining your qualifica-
tions and experience, to:

Mr. R. L. Lang, Dept.554121
IBM Corporation
Owego, New York

INTERNATIONAL BUSINESS MACHINES CORP.

. . . . . L] . . .
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VITRO
EXPANDS

Increased R&D activities
at Vitro Laboratories at
West Orange, New Jersey,
have created opportunities
for engineers and scien-
tists interested in diversi-
fied projects.

SENIOR SYSTEMS
ANALYSTS

Analysis and synthesis of camplex
weapans systems invalving air-
craft, naval vessels, guided mis-
siles ar tarpedas.

ELECTRONIC
ENGINEERS

Circuit Design of specialized
instrumentatian related ta rodor
systems.

Transistar Circuitry.

Digital Systems (lagical design,
data handling).

MATHEMATICAL
STATISTICIANS

Advonced navigatianal systems.
Infarmatian Analysis.
Reliability.

OPERATIONS
RESEARCH
ANALYSTS

Camplex Military Systems requir-
ing familiarity with military tactics
and lagistics.

PHYSICISTS

Plasma, nuclear ond salid stote
physics invalving studies of elec-
tramagetic theary, effects at high
altitudes and high temperatures,
and the formatian and applicatian
af exatic materials.

Liberal benefits ineclude a tii-
tion refund plan and reloca-
tion «allowanees. All inquiries
in eonfidener. Send resume
including salary requirements
to Mr. 8. Roberts.

“VIIID \~BORATORIES

Division of Vitra Carp. of Americo

200 Pleasant Valley Way,
West Orange, New Jersey

(Other laboratories located at Eglin AF Base,
Florida & Siiver Spring, Maryland.),

ELECTRONICS - SEPTEMBER 11, 1959

EMPLOYMENT OPPORTUNITIES

ELECTRONICS ENGINEERS

" Check Your Knowledge
Of America’s “Most

7 N
/ . - ‘\}
Q

Surprising City”. ..

TAKE THE MAN who’s never seen Detroit . . .
or Philadelphia . . . or Los Angeles . . . and he can
give you a passably accurate description of those
cities. But ask that same fellow to describe Kansas
City and—if he’s never been here—he’ll give you
some funny answers. He may think, as many do,
that our terrain is flat and tree-less. (Fact is, it’s
fairly hilly and heavily-wooded.)

Because of their preconceived ideas, newcomers
to Kansas City are always surprised. Visitors from
overseas tell us this is one of America’s most beau-
tiful cities. Easterners are first puzzled, then envious
when they encounter the midwesterner’s casual liv-
ing, open friendliness and enthusiasm. Many visiting
editors have rushed home to write barbed editorials
prodding their civic leaders to follow our example in
rejuvenating depressed areas, in solving traffic prob-
lems and in providing adequate well-rated schools.

You needn’t take our word for all this . . . come
see this “most surprising city” for yourself. Particu-
larly do we hope you’ll visit us at Bendix. We sin-
cerely believe we can help you to advance your pro-
fessional career. As a long term prime contractor
for the AEC, we are an expanding, engineer-managed,
engineering corporation. Obviously, we offer you a
congenial professional climate. highly conducive to
your personal progress.

We have openings for electronics engineers in
numerous activities at various levels of responsibility.
To feel at home in these positions you’ll need at
least a BS in EE or physics and a minimum of 5
years’ recent applicable experience. May we tell you
more about the following?

¢ DESIGN & DEVELOPMENT
o RELIABILITY

CAN YOU MATCH THESE WITH PHOTOS ABOVE?

gooooo

LINDA HALL LIBRARY. One of the nation’s
finest technical libraries.

STARLIGHT THEATRE. Huge outdoor theatre
featuring top theatrical talent.

UNIV. OF KANSAS. One of several universities
offering advanced study.

LAKE OF THE OZARKS. All water sports. Near
enough for summer weekends.

K. G, ‘PHILHARMONIC. Under -the baton of
renowned conductor Hans Schwieger.

MUNICIPAL STADIUM. Home of the American
Lleague Kansas City “‘Athletics”.

SOLWUTION: By curious coincidence, the ontwer
spells B-E-N-D-I-X, o ward which might alsa spell
the answer to your professional future.

o COMPONENTS
e ELECTRONIC AUTOMATION
e VACUUM TUBE APPLICATION

Mail brief confidential resume to
Mr. T H. Tillman,

Professional Personnel,

Bendix, Box 303-KU

Kansas City, Missouri

70/9’/

AVIATION CORPORATION

al

KANSAS CITY DIVISION
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EMPLOYMENT OPPORTUNITIES

TRANSFORMER ENGINEERS

Exp. design audio, power, pulse x'form-
ers, MIL and commercial specs.
All Benefts,

MICROTRAN €O,, 145 E. Minecla Ave.,
Volley Stream, L. 1., N. Y. LOcust 1-6050

ADDRESS BOX NO. REPLIES TO: Bos, Nu,
Claxsified Ade, Div. of thiz publication,
Nend 1o office nearest you.
NEW YORK 36: P. 0. BOX 12
CHI{CAGO (11: 520 N, Michigun Ave.
SAN FRANCISCO 4: 68 Post St.

I
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/] x’/,/ /111]]
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POSITION VACANT

B.S. and M.S. Electrical Engineers for re-
search work on instrumentation and control
problems related to the steel industry. Salary
commensurate with training and experience.
Large Research Lahoratory, Pittshurgh Area.
Forward complete resume and salary require-

Engineers Face New Challenge as SANDERS
"SHARPENS THE EYES OF THE EAGLE"

Latest among many exciting projects now at Sanders Asso-
ciates is development of a complex terminal guidance seeker
system for the Navy’s exceptionally accurate air-to-air Eagle
missile that can seek out, maneuver to intercept and destroy a
target at long range.

Advancing the state-of-the-art is expected at Sanders, where
technical firsts include PANAR® radar, TRI-PLATE® microwave
products, FLEXPRINT® flexible printed circuits and cabling,
subminiature rate gyros and blowers.

If you are an engineer with a creative turn of mind, Sanders
offers you a dynamic working environment ; -« Where ideas are
respected and encouraged by engineering management . . . and
assignments in a variety of areas.

You will receive competitive salaries plus extensive bene-
fits, and your whole family will enjoy the advantages of Sanders’
location in Nashua, New Hampshire, just an hour from down-
town Boston. This thriving community in the beautiful New
Hampshire hills has excellent schools, fine homes, every recrea-
tional facility—and the cost of living is low.

Immediate Openings In:

SYSTEMS ENGINEERING — 41l levels of engineers to conduct studies,
design and analyses of missile and other weapons systems. Applicable
areas of interest include: systems integration, coherent radar and
missile systems, steerable antenna array techniques. acquisition «and
surveillunce radars, cownitermicasures, CW pulse transmitters, data
processing and guidance. R&D and Field.

RELIABILITY ENGINEERING — 11l Icvels of engineers to assume responsi-
bilities for reliability prediction. design reviews. components evaluation,
failire effect analysis, redundancy in design and environmental testing.

SPECIFICATION ENGINEERING —.11] lcrels of engineers to assure con-
formance of system. environmental, component and process specifica-
tions with applicable military formats. Also to ecstablish and revise
company standards.

CIRCUIT DESIGN— Enginecr & Sr. Engineer levels to perform design of
basic circuits relating to missile and other weapons systems. Areas of
interest include tube and transistor application to receivers, modula-
tors, transmitters, range tracking. logic, power supplies, parametric
amplifiers and other allied circuits. Knowledge of MII, specs desired.

MECHANICAL ENGINEERING — {1l crels of engineers to perform broad
phases of mechanical engineering actirvities as pertaining to electronic,
wmissile, airborne and ground cquipments. Responsibilities relate to such
specialized areas as vibration, stress analysis, heat transfer, plastics
and metals, airborne and missile packaging. RF shielding, chassis and
structures design, and machine shop techniques.

If you are qualified and interested in one of the
above areas, send your resume to

ments to P-22X83, Electronics.

Lloyd R. Ware, Staff Engineer

] SANDERS ASSOCIARTES, INC.
@Trademark reg. US Patent Oftice NASH UA ’ NEW H AMPSH ] RE
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For
Additional

Information

About Classified Advertising,

Contact
Jhe McGraw-Hill
Office Nearest You.

ATLANTA, 3
1301 Rhodes-Haverty Bldg. JAckson 3-6951
M. MILLER
BOSTON, 16
350 Park Square HUbbard 2-7160
D. J. CASSIDY
CHICAGO, 11
520 No. Michigan Ave. MOhawk 4-5800

W. HIGGENS - E. S. MOORE
CLEVELAND, 13

1164 llluminating Bldg. SUperior 1-7000
W. B. SULLIVAN - T. H. HUNTER
DALLAS, 2

1712 Commerce St.,, Yaughn Bldg.
Rlverside 7-5117

GORDON JONES - F. E. HOLLAND

DETROIT, 26

856 Penobscot Bldg. WOodward 2-1793
J. R. PIERCE

LOS ANGELES, 17

1125 W, 6th St. HUntley 2-5450

NEW YORK, 36

500 Fifth Ave. OXford 5-5959

H. 7. BUCHANAN - R. P. LAWLESS

T. W. BENDER

PHILADELPHIA, 3

Six Penn Center Plaza LOcust 8-4330
H. W, BOZARTH

ST. LOUIS, 8

3615 Olive St. JEfferson 5-4867

SAN FRANCISCO, 4

68 Post St. DOvglas 2 4600
S. HUBBARD
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EMPLOYMENT OPPORTUNITIES

TELEVISION
PROJECT ENGINEER

Growth & diversification program provides
opportunity for several development and de-
sign engineers. Background shauld inclode
three ta faur yrs. of videa circuit design,
pulse techniques, r-f, camera tube circuitry
ond similar activity.

PHOTOSURFACE PHYSICIST

Must be well grounded in development, form-
ation and measurement of photosensitive
surfaces. Background should include high
vacuum technique, tube design, electron op-
tics and associated skills.

Well established company has impressive
record of achievement in industrial field and
seeks well aqualified men to continue this
progress.

Please send resume to:
General Manager, Electronics Div.
Diamond Power Specialty Corp.
Box 415, Lancaster, Ohio

ELECTRONIC
ENGINEERS

A leading, independent research organiza-
tion has two positions available for men
with BS or MS degrees in electronic engi-
neering from accredited colleges. Men
with 1.10 years’ experience in develap-
ment of vacuum tube, transistor ar relay
circuits, or recent college graduates will
be considered. Salary commensurate with
qualifications. Interesting, unusual work
in data transmission and retrieval and
digital computing. Non-military work
within small group. Individual eifort rec-
ognized—good job security—ideal working
canditions. All benefits. Long-established
firm located on Chicago’s North Shore.
Forward your resume in confidence.

P-2104 Electronics
520 N. Michigan Ave., Chicageo 11, Il

ELECTRONICS ENGINEER

Our Company is setting up a new Industrial Elec-
tronic group and may have just the position you
are seeking. We would like to engage a man
capable in the application of elcetronic measuring
and controt systems to industrial processes. Pre.
fer he be familiar with electricat laboratory test
equipment and current in knowledge of available
instrumentation. Knowledge of pulse techniques
and transistor circuitry background would be very
helptul. Reply immediately giving education, ex.
perience, age and salary expected.

P-2479, Electronics
520 N. Michigan Ave., Chicago 11, I1l.

Micro-wave Radio

TELECOMMUNICATIONS
ENGINEER

Major eastern railroad now actively engaged
in every area of communications is seeking ex.
perienced communications engineer who de-

sires:
Practjcal application of his training and
’ experience in an essential industry,

Good salary and benefits with definite

’ growth potentiat leading to management
position.

Candidate should have 3 to 5 years experience

in communications field.

Send confidential resumo to

MR. R. R. HICKS
Director of Personnel Services
N. Y. CENTRAL SYSTEM
New York 17, N. Y,

ELECTRONICS - SEPTEMBER 11, 1959
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ELECTRONIC ENGINEERS
STAVID

Engineering, Inc.

I STAVID offers: Career Opportunities based on solid, long-term

growth . . . Top Earnings fully commensurate with experience . ..
| Challenging Assignments made possible by project diversification.
Degree or graduate degrees in Electrical or Mechanical Engineer-
ing, Physics or Math required.

' B DESIGN ENGINEERS — WEAPONS SYSTEMS

Broad experience desired in weapons systems. Creative and
analytical abilities required in missile guidance systems, radar, IR,
inertial devices, computers and countermeasures. These positions
are in Stavid’s Preliminary Design Department.

B DESIGN ENGINEERS — PULSE MODULATORS & TRANSMITTERS

Design and development background in very high power UHF RF
amplifiers (106 kilowatt region) including design of associated
grid and plate distributed parameter circuits, Design of high power
line-type pulse modulator circvits for driving high power trans-
mitter tubes.

Additional Career Opportunities Available In:

] B ANALOG & DIGITAL COMPUTERS [l
ANTENNA DESIGN Wl COMMUNICATION

sYSTEMS [l SEARCH AND BOMBING RADARS

. B MISSILE GUIDANCE AND DETECTION
SYSTEMS [l TEST EQUIPMENT DESIGN [l

ELECTRONIC PACKAGING [l DATA PROC-

f ESSING SYSTEMS [ ENVIRONMENTAL
TESTING

STAVID’s facilities in Plainfield, New Jersey, at the foothills of the
Watchung Mountains, are near excellent schools, modern shopping
facilities and ample housing accommodations. With New York City
just 45 minutes away, and the New Jersey shore within one hour's
| drive, the Ploinfield area provides an ideal environment for work,
recreation ond comfortable suburbon living,

For complete details, please send detailed resume for

J. R. CLOVIS, Personnel Department "'E”

S TAVID Engineering, Inc.

U.S. HIGHWAY 22, PLAINFIELD, NEW JERSEY PLAINFIELD 7-1600
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engineers

What kind of
professional

climate

1s essential
to you
as a

creative man?

The “‘right’’ Professional Climate
doesn’t just happen. It has to be
created — painstakingly, with care-
ful planning, foresight and creative
inspiration.

If you would like to know how
General Electric’'s Advanced Elec-
tronics Center at Cornell Unjver-
sity has built an ideal creative
environment — and the many op-
portunities and rewards that await
You as an engineer or scientist at
the Center —please clip and return
the coupon below for your free
copy of the brochure entitled
“Professional Climate.”

GENERAL @B ELECTRIC

O Human
[ Vehicle
O Servo

ations [J Engineering Physics

Systems [] Communications
[0 Countermeasures.

14
DEGREE(S)
3 Dota handling [J Rador

Advanced Electronics Center at Cornell Universit

General Electric Company

Ithaca, New York
Please send me a free copy of the brochure

“Professional Climate.”
Guidance [ Engineering Data & Public

Engineering [ Infrared [ Electronic
Systems [ Advanced Circuit Design

Mr. James R. Colgin, Div. 69-WJ
My field of interest is (please check)

NAME
ADDRESS
City & State
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ENGINEERS

Redearcln and
Development

/
\ 0

% : 3N & .

P\.. D 3 = o

CAY

% DAYSTROM

5 INSTRUMENT Division

§ Offers qualified engineers

{ CREATIVE ASSIGNMENTS
{ in the following fields

( e RADAR o COMMUNICATIONS

% ® NUCLEAR INSTRUMENTS e COMPUTERS
3 e TRAINERS & SIMULATORS

4 e COUNTERMEASURES e TELEMETERING

Live, work and play near the famous POCONO Mountains resort area

Send full resume in complete confidence to
Robert M. Hill, Technical Employment Supervisor

DAYSTROM INSTRUMENT

Division of Daystrom Inc. Archbald, Penna.

MAan Hunters

....ATTENTION

When you are in need of specialized men for specialized jobs—from general
managers to supervisors—contact them through the EMPLOYMENT OPPORTUNI-
TIES SECTION of McGraw-Hill publications,

The EMPLOYMENT OPPORTUNITIES SECTION is the national market place for
those wanting the services of men in technical, engineering and operating
capacities in the fields served by these publications,

ELECTRONICS

ENGINEERING AND MINING JOURNAL
ENGINEERING NEWS-RECORD
FACTORY

FLEET OWNER

FOOD ENGINEERING

NATIONAL PETROLEUM NEWS
NUCLEONICS

"

1

1

1

1

1

1

1

1

AMERICAN MACHINIST 1
1
1
1
]
1
PETROLEUM WEEK 1
1
1
1
1
1
1
1
1
1
1
1
1
]
d

AVIATION WEEK

BUSINESS WEEK

CHEMICAL ENGINEERING

CHEMICAL WEEK

COAL AGE

CONSTRUCTION METHODS AND EQUIPMENT

CONTROL ENGINEERING

ELECTRICAL CONSTRUCTION AND
MAINTENANCE

ELECTRICAL MERCHANDISING

ELECTRICAL WHOLESALING

ELECTRICAL WORLD

POWER

PRODUCT ENGINEERING
PURCHASING WEEK
TEXTILE WORLD

The men you need are the men who read the

EMPLOYMENT OPPORTUNITIES SECTION of
McGRAW -HILL PUBLICATIONS

Classified Advertising Division
P. O. BOX 12, NEW YORK 36, N. Y.
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PERSONNEL MANAGERS

LOOKING FOR
Experienced Engineers . . .
Technical Personnel?

Write for a free copy of:

“How You Can Reach The
Experienced Engineer . . .”

The top-flight engineers and
technical personnel you want
are at a premium...as this
twelve page booklet points
out. How you can reach and
influence these men is the story

told.

The booklet tells where to
find the experienced engineer.
It explains how you can make
contact . . . channel and con-
centrate your employment ad-
vertising to just the men with
the job qualifications you want.
Included are testimonials from
personnel men who use techni-
cal publications successfully . ..
sample advertisements that got
results. . .helpful hints to con-
sider and pitfalls to avoid when
you prepare your copy and
layout for an Employment Op-
portunity advertisement.

Werite for your free copy to:

V. C. Downey

Classified Advertising Division
McGraw-Hill Publishing Co., Inc.
P.0. Box 12

New York 36, New York

EMPLOYMENT OPPORTUNITIES

0l 2

ENGINEERS

=
=
=
=
=

Diverse New R & D Programs
Create Immediate Opportunities at

GENERAL DYNAMICS
ELECTRIC BOAT DIVISION

Pioneer in design and development of nuclear-powered

submarines, Electric Boat Division is embarked upon a

broad program of exvansion and diversification in advanced

techmological areas. Typical of the challenging projects now

under way is the control system for a 140-ft. precise rudio telescope

to be constructed for the National Radio Astronomy Observatory.

This control system will enable research scientists and astronomers

to steer and point this large radio telescope with greater precision
than previously has been possible for any size radio telescope.

LARGE CONTROL SYSTEMS

o World's largest wind tunnel © Submarine control sustens

Other
stimulating TRAINING EQUIPMENT
projects in e Simulators and traiving deviees jor missiles. submarines
progress and other weapons systems

include:

ADVANCED SUBMARINE DEVELOPMENT

e [ateyrated control systems for weapons guidance, missile
lawnching, navigation, ship control, sonar

P IMMEDIATE OPENINGS FOR KEY PERSONNEL:
MISSILE CONTROL SYSTEMS SERVOMECHANISMS

" . . For engineerimg design of servo-
Engmeers with 2 or more years of mechanisms in both the instrument
professional expertence in the me nd multiple horse-power  class
chanical, marine, eleetvieal or elee Will interpret performance specih
trontes flelds arve needwl  ty take vations amd be responsible for g
omplete charge of static and aper sign of a system in aceordan
tional tests of coquipnment and sys with the specifications, including
ms i Polarvis ratssile five control stability studies, and the calenla
unl navigation, missile launching tion of other performance criten i
and handling. nuclear reacior con
ol and instrumentation, electric
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power generation and distribution,
high-pressure air and hydraulic
service systems and many other
equally challenging submarine sys-
tenis,

CIRCUITS & EQUIPMENT

Development of circuits and equip
nent i conjunction with missile
and navigation systems installa-
tions aboard submarines. Requires
K degree with advanced courses
and experience in  servomechan-
isms

ELECTRICAL SYSTEMS

1. 5 years experience on shipboard
clectrical systems design. For de-
sign of electrical power and con-
trul systems for prototype nuclear
propulsion systems for a marine
gas cooled reactor plant.

2. EE, ME or I'hysics degree re-
quired. Responsible for conceptual
ineering and systems analysis

arge complex devices employ-
ing a combination of electrical,
elertronie electraomechanical, hy-
drauhe and pneumatic  systems.
Should be familiar with servo-
merhanisms  theory experienced
in use of analog or digital com

puters as 1 design tool, and have
a good grasp of mathematics, Will
work on proposal preparations,
feasibility studies and execution of
hardware contracts.

COMPUTERS

Responsible for conceptual engl
neering and programming of =ps
cial purpose digital and analog
computers, Should be familiar
with system engineering, expet

enced in programnung and check
systems for both analog and digital
mmputers with good grasp of stin
ulation teehniques. Requires HE
hysics or Mathematics degree

CIRCUITS

Responsible  for  conceptual  and
production engineering  of ek
tronic equipment.  Familiar with
servomechanmisms and analog com
puter theory. Experienced in us
of semiconductors, magnetic amypl
fiers and vacuum tube circuit els
ments; good grasp of mathematics
FE or I'hysics degree.

OPERATIONS RESEARCH

I'hiD in physical sciences requirad
To be responsible for operations
research studies of submarine and
anti-submuarine weapons systems

Electric Boat Division is
located on the beauntiful
Connecticut sghore near
New l.ondon, Situated half
way heticeen Boston and
New Yorl City. it affords
gracions New England liv-
ing and year round recre-
ation  tor wou and your
tamily.

To arrange convenient appointment, write in
confidence to James P, O'Brien,
Technical Employment Supervisor,

GENERAL DYNAMICS
ELECTRIC BOAT DIVISION

GROTON

CONNECTICUT

=
==

=
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INVENTORIES

WAR TERMINATION

WRITE OR WIRE FOR INFORMATION ON OUR
COMPLETE LINE OF SURPLUS ELECTRONIC
COMPONENTS, ALL PRICES NET F.O.B.

PASADENA, CALIFORNIA

SIMPLE DIFFERENTIAL
WITH BALL-BEARING
SUN GEARS

The 1:1 reverse ratio
spur gears are 48-tooth,
32 pitch brass with
3/16” available face.
On one side, the shaft
is 23.64" dia. for
11/16* and has a pin hole, then increases in
dia. to .377" for the remaining 3/16" of length.
On the other side, the shaft is .377 dia. V4’ |g.
2-13/16" dia. is required to clear the body.
Stock no. A6-115 each $15.00

SIMPLE DIFFERENTIAL
3 WITH SPACED-
OUT SUN GEARS

V. 1:1 reverse ra-
s===le: tio spur gears
meces are alumignum,
r 3/32" face, 32
pitch, 32 tooth on
one side, 48 tooth
on the other. The
body is 34’ thick, but the sun gears are spaced
out so that they are 12’ apart. V4’ dia. shaft
on each side is 23/32"" long. OA length 31",
Requires 1-23/32" dia. to clear the body.
Stock no. A6-124 each $4.50

SIMPLE
DIFFERENTIAL

1:1 reverse ra- (4
tio, 60 teeth
on large gear;
Va” shaft.
Size: 3" long
1-15/16" dia.
Stock no. A6-104

DUAL SIMPLE
DIFFERENTIAL

1:1 reverse ra-
tio on

Size:

1-.7/16" dia.

: V' and 5/32".
Stock no. Aé6- *

each $7.50

SPERRY
VERTICAL
GYRO

Part  #653265. Motor
115 volts, 3 phase, 400
cycle, 8 watts, 20,000
RPQ 3-minute runup, synchro pickoffs, roll
360°, pitch 85°. Synchro excitation 26 volts,
400 cycle, 150 m.a. Vertical accuracy =V2°.
Weight 3V5 Ibs. Approx. dim. 534’ L., 45"
W, 42" H. Price $35.00

MINNEAPOLIS-HONEYWELL RATE GYRO

(Control Flight)
Part no. JG7005A, 115
volts A.C., 400 cycle,
single phase potentiom-
eter take off resistance
530 ohms. Speed 21,000
r.p.m. Angular momen-
fum 2Va miilion, CM2/
sec. Weight 2 Ibs. Di-
mensions 4.7/32 «x
3-29/32 x 3-31/64.
Price $22.50

C&H

SALES CO,

2176-E East Colorada St.
Pasadeno 8, Califarnia
RYan 1.7393

VARIABLE SPEED BALL DISC
INTEGRATORS (ANl Shafts

Ball Bearing Supported)
No. 145 Forward & Reverse 214-0-2V4. Input
shaft spline gear 12 teeth 9/32* dia. 33" long.
Output shaft 15/64" dia. x 15/32" long. Control
shaft 11/32"” x 3’ long. Cast aluminum con-

struction. Approx. size 3’ x
3" x 23" $17.50 9%
No. 146 Forward & Reverse 4-0-4. . ffy -
Input shaft 5/16” dia. x %" S8 | e
long: Output shaft 15/64” dia. ‘K #

x 9/16” long. Control shaft ]
11764 dia. x 11/16”* long. Cast

aluminum construction. Approx.$18.50 ea,
size 412 x 42" x 4.

SMALL DC
MOTORS

(approx. size &2
overall 334" =
x 1a" dia.:)
5067043 Delco 12 VDC PM 1" x 1"
10,000 rpm.
5067126 Delco PM, 27 VDC, 125 RPM,
Governor Controlled 1
5069600 Delco PM 27.5 VDC 250 rpm d
#5069625 120 rpm, mfr. Delco, 27 VDC gov-
ernor controlled $15.00
5069230 Delco PM 27.5 VDC 145 rpm  15.00
5068750 Delco 27.5 VDC 160 rpm w. brake 6.50
506'85‘712 l')’elco PM 27.5 vDC 10,000 rpm
(Ix1x2"
5069790 Delco PM, 27 VvDC, 100 RPM,
Governor Controlfed 15.00 ea.
25069800 575 rpm, mfr. Delco, 27 VDC, PM
reversible governor controlled, equipped with 27
VDC clutch $17.50
5072735 Delco 27 VDC 200 rpm governor con-
trolled. 15.00
5BA10A118 GE 24 VDC 110 rpm 10.00
5BA10AJ37 GE 27 VDC 250 rpm reversible 10.00
5BA10AJ52 27 VDC 145 rpm reversible 12.50
5BA10AJ50, G.E., 12 VDC, 140 rpm 15,00
5BA10FJ401B, G.E. 28 VvDC, 215 rpm,
10 oz. in., .7 amp. contains brake 15.00
5BAV0OFJ421, G.E. 26 VDC, 4 rpm, reversible,
6 oz. in., .65 amp 15.00

SYNCHROS
SERVOS

FPE-25-11 Diehl Servo 75/115 v 60 cy.

FPE 49-7 Diehl servo motor, 115 volts,
60 cycle, 10 watts

FPE-43-1 Resolver 400 cy.

FJE-43.9 Resolver 115V 400 cy.

R110-2A Kearfott Cont. Mfr.

R111-2A

R112-2D-B

HONEYWELL VERTICAL GYRO
MODEL JG7003A-1

115 volts, 400
cycles, single
phase, 35 watts.
Pitch and roll
potentiometer
pickoffs 890
ohms, 40 volts
max. AC or DC.
Speed 20,000
; rpm, ang. mo-
mentum 12,500,000
gm-cm 2/sec. Erec-
tion system 27 VAC,
400 cycles, time 5 min. to 2°.
Weight 5.5 Ibs. Price $35.00 each

lab grade TEST EQUIPMENT for sale

standard brands—military surplus
(new or professionally reconditioned)
experienced problem solvers and budget-
cutters

ENGINEERING ASSQCIATES
434 Patterson Road Dayton 19, Ohio

WANTED

ALLEN-BRADLEY
RESISTORS & POTENTIOMETERS

LEGRI S COMPANY

391 Riverdale Ave. Yonkers 5, N. Y.

SEARCHLIGHT Equipment

Locating Service

NO COST OR OBLIGATION

This service is aimed at heiping
vou, the rcader of “SEARCH-
LIGHT?”, to locate Surplus new and
used electronie equipment and com-
ponents not currently advertised.
(This service is for USER-BUY-
ERS only).

How to use: Check the dealer ads
to see if what you want is not cur-
rently advertised. If not, send us
the specifications of the equipment
wanted on the coupon below, or on
your own company letterhead to:

Searchlight Equipment
Locating Service

c/o ELECTRONICS
P. O. Box 12, N. Y. 36, N. Y.

Your requirements will be brought
promptly to the attention of the
equipment dealers advertising in
this section. You will receive re-
plies directly from them.

Searchlight Equipment Locating Service
¢/o ELECTRONICS
P. O.Box 12, N. Y. 36, N. Y.

Please help us locate the following equipment
components,

B\ s000aa0000a000000000000000000000000 9/11/59
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Computer Instruments Corporation ... 39
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You are there — with Cinema...

Professor

Reginald Upjohn

{Somewhere west of the Thames)

By Jove, anything for a laugh.
Those nuclear lab chaps said
they'd give me a jolly gift for my
birthday, and here it is. Claimed
I'd receive a bloody big bang out
of it. Glad they're still not angry
with me for tossing that fire-
cracker into the blockhouse test
chamber during the last count-
down. Ho, ho, did they jump. The
tag on this whatsit says, MINIA-
TURE DO-IT-YOURSELF DEMO-
LITION KIT. What a bully joke.
I'lf press this tiny button and
count to three, like the instruc-
tions read. Wonder what humor-
ous little thing will pop up. One
.Two...Thr...."

Keep right on smil-

= ing, Professor, it
| = won't explode.
jﬁ“ You're looking at

(v CINEMA ENGI-
NEERING'S new miniature audio
attenuator for dialogue mixing
and master control. This out-
standing scientific achievement
is the result of three years of
engineering and two years of
field testing. Available in both
the new ‘‘Preferred’ and ‘'Cus-
tom"” series, these rotary tap
units represent one of the most
reliable of their type on the mar-
ket today. Include CINEMA'S
new miniature in your next
replacement or console job,
Write for catalog 18A.

2N
<ZCINEMA

ENGINEERING

DIVISION AEROYOX CORPORATION

1100 CHESTNUT - BURBANK, CALIF.
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World's most accurate
Laboratory Standards

Resistance—Inductance — Capacitance

H. W. SULLIVAN LTD.

el

Model AC440 Direct-Reading, Non-
Reactive Decade Resistance
11,111 ohms. 5 dials. 0.1 ohm in-
crements, 0.01% Accuracy.

NON-REACTIVE DECADE RESISTORS
0.01% ACCURACY DC to SO ke,

Lz H. W. Suilivan decades and slidewires
| are guaranteed accurate to 0.01% from
DC to at least 50 ke, direct reading with.
out corrections of any kind and without
reference to calibration certificates.
Units are available from 100 to 100,000
ohms, with 1 to 5 dials. A patented meth-
= od of reactance compensation permits
| choice of minimum inductance error,
minimum resistance error, or best com.
promise, The effect of shielding capac-
ity is entirely eliminated. These are the
most stable alternating current standards
known, and they may be used with equal
success on DC. Sullivan DC Resistance
St ds are ilabk ith i
as high as 0.001%. Kelvin and Wheat
stone Bridges may be had covering the
range of 0.0000001 ohms to 10 megohms,
with accuracies of 0.01% to 0.05%.

STANOARDS OF SELF AND
MUTUAL INDUCTANCE
0.01% ACCURACY

H. W. Sullivan air cored standards of
self and mutual inductance are available
in fixed values, in single or multiple
decades, and continuously variable. They
range in values from 1 xH to 1 H with
an accuracy of 0.01%-~direct reading,
They have a stability of 1 part in 10%
over long periods and a temperature
coefficient less than 5 parts in 10¢ per
degree C due to a novel method of geo-
metrical compensation, with high *Q"
values and good and known frequency
characteristics. These inductances are
integral parts of the SULLIVAN Induct-
ance Bridge which covers the range of
1 «H to 100 H with an overali accuracy
of measurement better than 0.1% over
most of the range.

STANDARDS OF CAPACITANCE
0.01% Accuracy

H. W, Sullivan produces a complete
range of capacitors and capacitor dec-
ades, fixed or variable, air and mica
dielectric, from a few uuF up to 5 uF
in value. The guaranteed accuracy of
most of these is 1 part in 10* and their
stability is 1 part in 10°, Temperature
coefficients of less than 10 parts in 10¢
per degree C are obtained and are cyclic
to 1 part in 10¢. Power factors of 0.00001
(as two terminal capacitances) are main.
tained up to 10° or 10° cps. Low residual
inductance and high insulation resistance
are features of all. These capacitors are
integral parts of the SULLIVAN Capac-
itance Bridge which covers the range of
0.1 uuF to 100 uF, accurate to 0.01%
over part of the range.

Sullivan Standards of Inductance,
Capacitance and Resistance are known
throughout the world for unequalled
accuracy and stability.

We invite inquiries regarding your
specific requirements.

Address Dept. 2M169
Special Instruments Division

: BRITISH INDUSTRIES CORP
. PORT WASHINGTON, N. Y.
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MULTI-PURPOSE

SPECTRUM
ANALYZER

for maximum economy
... maximum application

Combines the most desirable features

of a whole series of equipments and

MORE . . . in one compact functional

unit:

® 3 mc wide sweepwidth continvously
adjustable down to 0

® Variable tuning control calibrated from

0 to 135 me

Variable resolution 200 cps to 30 k¢

Variable scan rate 1 cps to 60 cps

Lin, iog and square law amplitude

scales

High sensitivity — 20 ,, full scale

Calibra