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Type 1632-A Inductance Bridge . ... $875

% The ideal bridge for the calibration of inductance standards. % Easy, in-line readout. Range switch locates decimal point

* Wide range — 0.0001 ph to 1111h. and identifies units of measurement.
% Basic direct-reading inductance accuracy is & 0.19,. % Designed for use at 1 ke and lower, the bridge will make
% High resolution — six significant figures. measurements to at least 10 kc with slight reduction in
% No sliding balance. accuracy.

* Measures either parallel or series inductance over mid-
range; parallel inductance for high-Q inductors, series
inductance when Q is low. Direct reading in terms of
conductance and inductance.

% Incremental inductance measurements may be made at

General Radio low a-c and d-c voltages.

also manufactures
a complete line of Inductance Standards. Write for complete information.

We've Moved
To Our New Plant and Main Offices

GENERAL RADIO COMPANY | o=
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transparent

(No Amber Tint)

" Resinite EP-:

.
i b O
~

Developed specially for the new “B” revision of MIL-I-  ® Smoother, harder surface
facilitates installation

7444, Resinite EP-93C is transparent and colorless (no o Blasibile @l —BaRe

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

1 th . h teristi f Resinit foati continuously

all the superior characteristics of Resinite specification o Flame Resistant

grade insulation sleevings — and more. Now there is a e 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 sleeving

colored) and all Size Ranges of this important speci-

information or write for samples and performance data.

See us at Wescon in San Francisco—Space 915

Resinite R

THE 7)’0/‘0’8]2 CHEMICAL COMPANY Resinite Departmen
Plants: Santa Barbara, Calif. * No. Andover, Mass.

Whatecer 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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From the smallest to the largest on the market, Arnold leads
the way in offering you a full range of Molybdenum Per-
malloy powder cores for greater design flexibility . . . from
0.260” O.D. o 5.218"” O.D.

As long ago as 1953, Arnold pioneered and developed
for production use the small "“Cheerio” core illustrated
above. Today, hundreds of thousands of Arnold “Cheerio”
cores are filling the requirement for miniaturization in cir-
cuit design in industrial and milicary applications. Even
smaller sizes have been developed by Arnold’s conunuing
research and are now available.

Arnold also is the exclusive producer of the largest 125
Mu core commercially available. A huge 2,000 ton press
is required for its manufacture and insures its uniform
physical and magnetic properties. This big core is also

For more information write for Bulletin PC-104C
Lists complete line of Mo-Permalloy Powder cores . . . available in 25
sizes from 0.260” O.D. to 5.218” O.D. Furnished also with wvarious
types of temperature stability from Type ‘A" unstabilized to Type
“W* stabilized over the temperature range of —65° F. to +185° F.

ADDRESS DEPT. E-98

ELECTRONICS - AUGUST 7, 1959
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offered in the other three standard permeabilities of 60, 26
and 14 Mu.

Most core sizes can be furnished with a controlled tem-
perature coefficient of inductance in the range of 30° F to
130° F. Many can be sugplied temperature stabilized over
the wide range covered by the MIL-T-27 specification of
—55° Cto +85° C .. . . another of the special features that
only Arnold provides.

Graded cores are available upon special request, and all
popular sizes of Arnold Mo-Permalloy powder cores are of
course produced to an inductance tolerance of 4+ or —8%.

Let us handle #// your magnetic core and permanent mag-
net requirements from the most extensive line in the indus-
try. o Address The Arnold Engineering Company, Main
Office and Plant, Marengo, 1llinois.

es81.C

# ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

BRANCH OFFICES ond REPRESENTATIVES in PRINCIPAL CITIES
Find them FAST in the YELLOW PAGES
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SHOPTALK . . . editorial

HOOD JANIS WEBER

WESCON COVERAGE. In less than two weeks, engineering and
business leaders will be streaming into San Francisco’s Cow Palace
for the Western Electronics Show and Convention; among them you
will find a heavy contingent from ELECTRONIECS.

So far as news coverage is concerned, Pacific Coast Editor Hal
Hood will be the heart of our operation. He spent much of July
around the Peninsula working with committees, tool the photo for
this week’s front cover, wrote the lead article “Technical and Busi-
ness Growth in the West.”

Working closely with Hal will be Howard Janis and Sam Weber,
from the New York office. Howard will swing up to Portland and
Seattle for a week after the Show. Sam will be looking around plants
in the Los Angeles area for a week preceding it.

Home base August 18-21 for these three men in particular will be
the McGraw-Hill booth, Number 2307.

Coming In Our August 14 Issue . . .

GUIDING THE X-15. Manned space flight poses a number of unusual
electronics problems. The safe return of the pilot and the vehicle
hinges on the accurate performance of flight data references. North
American’'s experimental plane, the X-15, with test pilot Scott Cross-
field at the controls, will soon be tested in the crucible of space at
speeds approaching 3,600 miles per hour. At the altitudes and
velocities of the flight path, conventional reference sensors are
either inaccurate or impractical. Sperry Gyroscope’s S. T. Cap and
N. P. White describe the inertial reference system developed for the
X-15. It uses precision accelerometers, gvroscopes and integrators
connected in a Schuler loop.

ANTENNA SWITCHING AND PHASING. The problem of antenna
location on aircraft is well known and the conventional method of
correcting for the directional properties of the usual airborne
antennas is to provide two or more with appropriate phasing and
switching. I, Dlugatch of Space Technology Laboratories in Los
Angeles has developed an automatic sensing device which greatly
improves the efficiency and performance of phasing and switching
systems.

TRANSISTOR SWEEP. There is much interest these days in tran-
sistorized tv sets. One of the problems has been in achieving a really
efficient sweep with the power available. A deflection system
described by Martin Fischman of Sylvania Research Laboratories
in Bayside, N. Y., uses two transistors for the oscillator-driver and
deflection high-voltage generator, and a single high-voltage rectifier
tube for developing d-c. System uses diffused alloy power transistor
for efficiency.

AUGUST 7, 1959 - ELECTRONICS



under all conditions ... the worild over

bonded

are the standard of reliabllity

\\

Temperature — Humidity cvery Raytheon cach of the three mutaally perpendicular axes.
Bonded Silicon Diode receives three cveles of 15 min- Life 2000 hours a- rectifiers with both maximum
utes at —65°C and 15 minutes at +150°C; also four reverse voltage ind rectified current.
cycles totaling 32 hours at 957 relative humidity Stability ecxcelient throughout operating or shelf

g g
from 70°C to 25°C. life.
Vibration per MIL-E-ID. par. 1.9.19.1. Raytheon Borded Silicon Diodes are also available
Shock 500G, one millisecond duration through in precisely balenced matched pairs and quads.
= - , ——— — "
‘ Type | PV | Ir Irev I Xrev Type PV ‘ ) 43 I:ev ! Irev Yo ]
| mn. max. max. pA at 5 | nun. max. max. uA at max. |
| ‘ atlv | ot —10v ‘_‘kAspemfle‘d voitage m N [atly | ot —10v ) sgeclfjed vollager 10 EA
mA | wa | vors | o [ asoc | 25 | asve | I S S A | 25°qi 1s0°C | 25°C | 1se°c
IN300 | 15|15 | .001 | 10|0001| 20| 65 | 18 | 1N303@ (125 |50 | .01 | 100 | 0.1 | 14.0 | 65 | 20 |
| IN30OOA 15 | 30 | .001 10{0.001| 2.0 80 25 ‘ 1N433 145 | 3 .01 I 125 | 0.1 1 16.0 | 40 10
1N300B 15 | 50 | .001 10 0.001| 2.0 IIOO | 30 IN433A 145 | 10 .01 125 0.1 | 16.0 | 50 16
1N432 40 ’ 10 .005 10 | 0.005 3.0{ 55 l 15 1IN433B (145 i 50 .01 125 0.1 | 16.0 ‘ 60 | 20
IN432A | 40 | 20 .005 | 10|0.005| 3.0 70 I 22 IN434 ‘180 2 .01 150 0.1 180/ 35 10
IN432B | 40 l 50 | .005 10 [ 0.005{ 3.0 85 30 1N434A | 180 7 .01 | 150 0.1 ] 1801 45 ! 15
iN301 70 5| .01 50| 0.05 8.0 45 l 12 1N434B | 180 | 20 .01 | 150 | 0.1 ]| 18.0 |60 | 20
IN301A 70 | 18 | .01 | 50 | 0.05 | 8.0| 65 20 1N302 225 | 1 .01 | 200 0.2 | 20.0| 30 8
IN301B | 70 | 50 | .01 50| 0.05 | 80| 75 | 25 1N302A |225 5 .01 | 200 | 0.2 | 20.0 |40 | 13
1N460 90 5 | .01 75| 0.1 10.0 | 45 ' 12 1N302B (225 | 20 .01 | 200 0.2 | 20.0 55| 20
1N460A | 90 | 15 | .01 75| 0.1 100 60 | 18 CK863 300 | 1 .01 1 275 | 0.3 30.0 20 6
| 1N460B | 90 | 50 | .01 75( 0.1 100| 70 | 25 CK863A (300 | 3 | .01 |275| 0.3 300 | 30 8
! 1IN303 125 3 01 100 0.1 14.0| 40 10 CK863B | 300 ' 20 | .01 | 275 0.3 | 30.0 [ 50 15
1N303A _135 i 12 | .01 100: 0.1 14-01 55 | 16 Fatings at 25°C unless otherwise indica‘ted i ]'
265" RECOVERY CHARACTERISTICS
rmax. I S | san - 256 RECOVERY TEST l o —’_I | ] M
155" &3 ——L 2% LOAD RESISTANCE 'h
‘max. g | I 10 uufd LOAD CAPACITANCE | ! [P ersentite
o | 5 MA FORWARD CURRENT T
§2I | - 40 volr: rEverSE voutace L7 | }
X 2 - > ]
T i T Lr L SEMICONDUCTOR DIVISION
255 3z | Pre | |_~150th Parcentls
= P / SILICON AND GERMANIUM DIODES AND TRANSISTORS
Wi N R = —= ] 1 SILICON RECTIFIERS + CIRCUIT-PAKS
. ‘_ | A+ | LT | New York,  Ploza 9-3900 « Boston, Hillcrest 4-6700
8 | PSR i L =10t Porcentilo Chicago, NAtional 5-4000 + Los Angeles, NOrmandy 5-4221
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Government Relations: Washington, D.C., MEtropolitan 8.5205
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ANTENNA
PATTERN
RECORDER

% Noise suppressor for better S/N ratio % Bolometer
burnout protector x DB meter for signal monitoring

% Automatic single éhart cycle advance

. . . . THESE PLUG-INS MEAN
Scientific-Atlanta’s new series of rectangular antenna FLEXIBILITY AND EASY SERVICE
pattern recorders bring you new standards of performance,
reliability and flexibility.

New high gain,
low noise bolometer =

Compare these key features
crystal amplifier

Writing speed of better than 40 inches per second « log,
linear, or square root pen response obtained with plug-in
balance pots » One electronics system drives both polar
and rectangular recorder heads « Overload indicator to
prevent amplifier saturation ¢ 60 db dynamic range system
available ¢ Chart scale expansion of 1:1, 6:1, and 36:1
« Page size recordings optional at extra cost « 100 db
gain in bolometer amplifier o lighted chart ¢ Improved pen
mechanism ¢ DC input pre-amplifier available ¢ Plug-in
selective filter ® Simplified controls.

New pen function
amplifier

PRICES, Series APR-20 Rectangular Antenna Pattern Recorders
APR-21 linear, $4100 — APR-22 logarithmic, $4300 —
APR-23 linear, logarithmic, $4700 — APR-24 linear,
square-root, $4700—~APR-25 linear, logarithmic, square-
root, $5300,

New pen balance
potentiometer

Call your nearby S-A engineering rep for a demonstration and complete technical
See this and other information or you may write directly to the factory. Please ask for data sheet Dept. 188

new instruments on.

display for the first » S CIENTIFIC-ATLANTA, INC.
time at WESCON
Booth 419, 2162 PIEDMONT ROAD, N.E, * ATLANTA 9, GEORGIA

6 CIRCLE NO. 6 READER SERVICE CARD  AUGUST 7, 1959 * ELECTRONICS



1/2- AMPERE
FAST

SWITCHING
DIODE

NEW FROM SPERRY is this high-temperature IN690
series silicon diode which gives you greater current-
handling capability than germanium diodes — with
no sacrifice in recovery time!

Check for yourself the performance characteris-
tics of this new diode in the graphs at left . . . then
compare them with our minimum specifications
below.

FAST RECOVERY. Maximum recovery time is
0.8 microseconds to return to 10 K ohms.
Recovery test switches from a forward current 2
microsecond pulse of 500 ma, to a reverse voltage
of —50 volts with a loop impedance of 1 K ohm.

ACTUAL SCOPE
PHOTO

HIGH FORWARD CONDUCTANCE. The for-
ward current specification is 400 ma at 25° C
with 1.0 volt maximum drop under static (d-c)
conditions. Conductivity increases with tempera-
ture — diagram shows typical “x-y” plots at 25°
and 150° C.

. LOW LEAKAGE at high inverse voltage. Spec-
ification at 25° C is maximum 0.25 pa at
rated voltages.

HIGH INVERSE VOLTAGE. Saturation volt-
‘ ages can be supplied in a range from 40 to
150 volts for this high current series.

HIGH-TEMPERATURE OPERATION. Typically,
leakage current is no greater than 30 pa at
working inverse voltage and 150° C. Diodes are
rated for both operation and storage at tempera-
tures from —65° to 4-150° C.

SP[HH SEMICONDUCTOR DIVISION

SPERRY RAND CORPORATION
South Norwalk, Connecticut

ADDRESS ALL INQUIRIES: Marketing Department,
So. Norwalk, Conn., or Sperry offices in Brooklyn,
Cleveland, Seattle, San Francisco, Los Angeles, New
Orleans, Boston, Baltimore, Philadelphia.

ELECTRONICS - AUGUST 7, 1959 CIRCLE NO. 7 READER SERVICE CARD 7



SILICONE NEWS from Dow Corning

Toward Greater Reliability

Silicone-Glass Laminate Proves More
Dependable in Rough Environments

Schlumberger Well Surveving Corporation. makers and operators of zeo-
physical well-logoing instruments. found terminal boards of silicone-glass
laminate more reliable in service and easier o fabrieate. The instrument
shown has a working range up 1o 191 C mlli(l high humidity environments,
In Schiumberger's evaluation tests. here’s how a laminate based on Dow
Corning silicone resins stacked up against other materials.

o o

Here are some sample data:

Properties of Silicone-Glass Laminates

Property

Range

Flexurol Sirength, flatwise,
psi, Ye-inch thickness
Lengthwise
Crosswise
Izod impact strength, edgewise,
ft.lb per inch notch

20,000 - 40,600
18,000 - 33,000

Lengthwise 6.5-17.0
Silicone vs. phenolic: Silicone laminate had superior and more uniform Crosswise . 5.5-14.0
. . ot . t Y. H
dielectric ]nnp(.n(s at hisch environmental temperatures. Silicone lami- ~ Bonding strength, Ibs., %™ thickness
had Tower ; . l‘ et oximately 0,020 as ¢ — Condition A 650 -1100
n‘?lc 1a<’ ower mm»{uu a ).anlmn. 'dpl)ln?\lllldl(,_\ RV ‘L\'L()m])'dle( Condition D-48/50 550 - 950
\\nh' 2¢ for phenolic. Silicone laminate had much better dimensional  pieectric breokdown poroliel 1o
stability than phenolie laminates. lominotions, step-by-step test, kv.
Condition A 32-50
Stlicone vs. bonded mica sheeting: Once again, silicone-glass was chosen Condition D-48/50 15-35
for its satisfactory dielectric eharacteristies. Silicone laminate also proved  Dielectric constont ot 1 mega-
i a v o = 2 i . le, Yg-inch thickness
casier and less expensive fabricate and install than mica because of AL
co’s Tl pensive to © A ! Condition A 3.90- 420
mica's Iragiity. Condition D-24/23 3.95.4.20
' o oo . . e Dissipotion foct t1 .
Other pius properties of silicone-glass laminates include stability  at 's:;r:;:'°,:_i:;°;h?ckne::eg°
250 C. fow loss frctor. good physical strenath. ease of {abrication. light Condition A 0015 - .003
weight, resistance to arcing, ozone and corona. and permissibility of Condition D-24/23 .008 - .022
adjacent soldering. Arc resistonce, seconds
i . Condition A 180 - 292
What all these add up to is greater Condition D-48/50 180 - 248
I'eliill)ilil}‘. Hf you are faced with the Volume resistivity, meg.cm.
problem of enginecering an eleetronic Condition C-96/35/90 1x10'-4x10
unit that will remain failure-free in  Svurfoce resistivity, megohms
difficult environments. investigate Condition C-96/35/90 LOIEo
silicone-glass  laminates.  Manufac-

turers of quadradar sets, rotary
switches, test chambers. and radio

first in

Dow Corning

CORPORATION
MIDLAND. MICHIGAN

transmitters. to name but a few.
have found these laminates meet or
exceed their needs.

CIRCLE NO. 196 READER SERVICE CARD
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...silicones assure dependable components

—

Silastic Protects Against Corona; Humidity

This klystron tube for airborne radar utilizes Silastic®,
the Dow Corning silicone rubber. to maintain frequency
stability. Silastic moldings cover the tube’s connections and
lead wires, keeping out moisture and preventing corona.
An excellent insulator, Silastic is unaffected by temperature
extremes and ozone. Silastic retains its properties . . . can
be relied upon to protect electronic gear in widely diverse
and adverse environments.

In addition to its usefulness as a dielectric material. Silastic
is often employed for purely physical reasons. Available
in sponged or solid form, it protects delicate parts against
shock and vibration. Silastic stays resilient from —90 to
260 C (—130 to 500 F), and resists the effects of extended
storage, weathering, and corrosive atmospheres.

PHOTO COURTESY VARIAN ASSOCIATES

CIRCLE NO. 197 READER SERVICE CARD
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10,000

L &
£

Grease-Like Silicones Boost Transistor

Dependability... Dow Corning silicone compound
is ideal for potting transistors. It seals out moisture and
conducts heat away rapidly. In addition, it reduces rejec-
tion rates by preventing metal splatter from reaching the
transistor wafers when caps are welded in place. These
silicone compounds don’t melt, don’t thicken. and retain
their excellent dielectric properties from —10 to 210 C.
Industro Transistor Corporation, manufacturer of the units
illustrated. finds the grease-like silicone materials help
build a new degree of reliability into their product.

Actually, transistor potting is but one of the many jobs
performed by Dow Corning silicone compounds. They seal
out moisture at joints, on terminals, and in many other
applications . . . preventing arcs, shorts, flashovers, cor-
rosien, and contamination . . . assuring the performance
of electronic units.

CIRCLE NO. 198 READER SERVICE CARD
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as corrosives. despite contact with
metals at high temperatures. In sum, they allow heat ex-
change units to operate uniformly and almost indefinitely.
as far as the coolant is concerned,

Recognizing these factors, the Hallicrafters Company
utilizes Dow Corning silicone fluid as the cooling medium

Tempesoture, degrees Fahrenhen

in their new heat exchangers for electronic equipment,
Specifically designed to cool airborne, shipboard, and
ground support electronic equipment, the Hallicrafters
units have ratings up to 7,000 watts dissipation, meet

MIL specs. CIRCLE NO. 199 READER SERVICE CARD

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

main office: MIDLAND, MICHIGAN / branches: arianta 80STON CHICAGOD CLEVELANDO OALLAS LOS ANGELES NEW YORK WASHINGTON,D.C.
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HERE'S WHY
THE KIN TEL 111BF DC
AMPLIFIER IS THE

: S BASIC COMPONENT
1118F DC amplifiers in Model 195 FOR ACCURATE, DRIFT-FREE

single-amplifier cabinet and

Model 190 six-amplifier 19" rack module. A M P I_I FICATI O N O F
MICROVOLT-LEVEL SIGNALS:

KIN TEL 111BF DC wideband amplifiers allow extremely
accurate measurement of dynamic physical phenomena

such as strain, temperature, vibration, pressure, flow, ® Less than 2,v drift for 100’s of hours
torque, and displacement. They greatly simplify the design e DC - 40kc bandwidth

of data measurement systems, offering more bandwidth ® 0.19, gain stability

and accuracy, reduced maintenance, and none of the capaci- ® 45y, --40ma output

tive balance problems inherent in AC carrier equipment.
KIN TEL’s proved chopper amplifier ¢ircuitry with multiple
feedback loops assures operational stability and uniform
frequency response regardless of load or gain changes. The
capability of providing full bandwidth and full output into

® 100k input, < 12 output impedance
® 20 to 2000 gain

® Full output into 1.f loads

e [ntegral power supply

large capacitive loads, at high gain settings, places virtu- Prices:

ally no restrictions on the type of output device that can 111BF DC Amplifier ...l $625

be driven and allows the use of longer output cable runs. 111BFO DC Amplifier .............. $635
195 Single-amplifier Cabinet ......... $125

The 111BFO, an operational version of the 111BF, has an

L . . . . 190 Six-amplifier 19”7 Rack Module. ... $295
open-loop position instead of a zero-gain position. In this
position the user may employ external networks to provide Immediate delivery from stock on reasonable quantities.
up to 100% resistive or capacitive feedback around the (Note: Amplifiers must be operated
amplifier, allowing its use as an integrator, active filter, in 190 Module or 195 Cabinet.)
or to generate complex linear transfer functions.
Many thousands of KIN TEL DC amplifiers. with millions of KIN TEL manufactures electronic instruments
cumulative hours of operation, are in day-to-day use. Virtu- for measurement and control, and closed circut TV.
ally all major missiles programs—including ICBM-employ Representatives in all major cities.
KIN TEL DC amplifiers in ground support instrumentation. Write for detailed literature or demonstration.

o OIVISION OF

5725 Kearny Villa Road, San Diego 11, California. Phone : BRowning 7-6700
ELECTRONICS, INC
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BUSINESS THIS WEEK

ELECTRONICS NEWSLETTER

STEEL STRIKE—uand the aluminum strike which
may follow it will probably not have anv serious
effect on the electronics industry unless it lasts
through the summer. Horseback estimate indi-
cates that most producers who use either metal
stocked up in advance, are prepared to weather
60 to 90 days of short supply. After that, the pain.

STRATOSCOPE balloon-telescope flight on July 11
from Lake Elmo. Minn., sent a portable tv camera
and transmitter aloft to 81,800 ft. Tv provided
sighting data for crew on the ground, who aimed
the balloon-borne telescope camera fo take some
of the “clearest (photos) ever taken of sunspots
and of the magnetic area near sunspots.” Radio
command system enabled ground crew to focus,
point and scan with the tv camera at will. Second
flight in the current series of Stratoscope experi-
ments was scheduled for early August. had not
gone up as this issue went to press.

Russian videotape recorder may be tested this year.
lzvestia reports that an experimental model of a “vision
tape recorder” is being readied at the Kinmash factory
in Leningrad, suggests it will be used for entertainment
to, computer systems. satellite and space vehicles.

UNORTHODOX APPROACHES to problems of de-
fense against missile attack will be probed by
Technical Operations, Burlington. Mass. Detense
Department has given the firm $127,600 to study
evervthing from countermissiles through “death
rays’ to antigravity.

JORDANIAN GOVERNMENT is studying an offer
by Pye Ltd. of Britain to install Jordan’s first
tv station within six months. Firm reportedly
will supply, erect, operate and maintain a 5-kw
station with a radius covering Amman. the cap-
ital. and Jerusalem.

ULTRASONIC ENERGY provides possible source
for controlling the burning rate of solid fuels in
the coming generation of rockets. Acoustica As-
sociates has an $85,188 contract from National
Aeronautics & Space Administration to investi-
gate feasibility of controlling thrust of the tricky
solid propellants by varyving the intensity of
sound energy introduced into the combustior
chamber.

INFRARED DETECTORS are used in new airborne
V/H (velocity/height) computer to derive ground-
speed data, control speed of film in aerial re-
connaissance cameras. V/H computer is being

ELECTRONICS - AUGUST 7, 1959

developed by Avion division of ACF Industries,
compensates for changing altitude to keep photos
from smearing. Two scanners point toward
ground, one slightly ahead of the other. providing
data to compute true ground speed; film speed is
serveed to compensate. Computer can control as
many as six camerax. In navigational use, to
derive either ground speed .or drift. unit could
stea! a march on Doppler systems, since it cannot
be detected by enemy ferrets.

Space vehicles for defense purposes will be made non-

reflective to r-f energy so that they can hide in the sky
on their journeys. Republic Aviation’s new R&D center
in Farmingdale, L. ., will try to find ont how to do it
as one of its first orders of business when it opens
early next year.

BIOLOGICAL EFFECTS OF ELECTROMAG-

NETIC ENERGY will be explored at the 12th
Annual Conference on Electrical Techniques in
Medicine and Biology in Philadelphia. Nov. 10-12.
Specialists will discuss the effects of microwaves.
ultraviolet, ultrasonics and infrared. New medical
electronic gear will also be shown and demon-
strated. Deadline for papers is Sept. 15, says
program chairman L. E. Flory, RCA Labs. Prince-
ton, N. J.

BIG DITCH tratlic jams will be eased by electronic

traffic cop. Panama Canal Co. contracts with
Gibbs & Hill. New York engineering firm, to
dexign a modern mavrine traflic control system
which will use digital computers to schedule
vessel transits. Modernizing project also adds
new communications, including microwave relay
to replace decades-old underground trans-isthmus
cable. Also to be added: vhf radio net for pilots’
administrative trafiic, replacing visual control
signals now in use; hyperbolic ranging system to
track ships through the waterway. All electronice
gear will be fully transistorized. Total bill for
the modernization: $2 million.

Tactical air-to-surface missile may result from feasibility

study now underway at Radiation Ine’s Orlando, Fla.,
research division. Air Reseoarch & Development Com-
mand wants to find out whether a eouple of advanced
projects in this category are technically and econom-
ically feasible.

ELECTRIC EEL BATTERY for submarine cable

repeaters has been developed by Aerojet-General
Corp., Azusa, Calif., and the Signal R&D Labs at
Fort Monmouth, N. J. Flexible zinc¢-silver chlor-
ide battery is 30 in. long, % in. wide and becomes
active when immersed in salt water.

n



New center screwlock connectors
for heavy duty applications

104 CONTACTS
ACTUAL SIZE

34 CONTACTS
ACTUAL SIZE

WITH CLOSED ENTRY CONTACTS

Continental’s new center screwlock connectors are de-
signed with high dielectric and mechanical strength for
heavy duty applications in aircraft and electronic equip-
ment. Features include a double lead thread screwlock,
stainless steel reinforcing channels riveted to plug and
receptacle, closed entry contacts and positive polarization
through guide pins and sockets. At present the body is
molded from glass filled Diallyl Phthalate, but

tive shells will be available soon.

VISIT US AT SAN FRANCISCO WESCON SHOW, BOOTH 402

You're always sure

other compounds as well as hoods and protec- n with

Closed Entry Socket Contacts are spring temper Beryl-
lium copper, gold plate over silver plate. They provide
increased reliability and maintain a low millivolt drop
under constant and uniform insertion pressure. Pin con-
tacts are brass with gold plate over silver plate.

For full details on Continental’s new Series 1900 center
screwlock connectors, write DeJUR-Amsco
Corporation, 45-01 Northern Boulevard, Long
Island City 1, N. Y. (Exclusive Sales Agents)

l".m electronic components

MANUFACTURED BY CONTINENTAL CONNECTOR CORPORATION, AMERICA’S FASTEST GROWING LINE OF PRECISION CONNECTORS
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Crosley Radar

And [ ] Y J . r ] . r ] '
America’s defense

Soon the latest in ground radar from Crosley
will stand wateh along the distant
approaches to the North American continent.
Since 1955 Crosley’s radar engineers have
been at work—designing, perfecting,
improving this important new radar unit.

Now the FPS-26 ground radar is ready

for produetion, and Aveo’s Crosley Division
has been named prime contractor by

the U. 8. Air Force.

The huge radar—so new that it is still
classified—will be housed in a radome
more than 50 feet in diameter. It will be
mounted atop a reinforced concrete tower
more than 70 feet high and will

consist of more than 300,000 parts,
including some 3500 tubes and diodes.

Handling the design and production of
complex, challenging radars is “old hat” to
Crosley, prime contractor of the

famous MPS-16 height finder radar

now widely used by the armed forces.
Similarly, Crosley now is prime contractor
to the Air Force for the radar-directed fire
control system that puts a 50-caliber
“stinger” in the tail of the B-52 bomber.

Radar is just one example of Crosley know-
how in both engineering and production—
designing the best possible performance into
the product . . . producing it on schedule,
and at a reasonable cost.

Today Crosley is recognized as a leader,
not only in radar, but in communications,
marine electronics, electronic ground
support, infrared, fire control systems,

air traflic control, ordnance and

missile arming and fuzing.

For more information, write to: Vice President,
Marketing-Defense Products, Crosley Division,
Avco Corporation, 1329 Arlington Street,
Cincinnati 25, Ohio.

ENGINEERS:

Creative research and =
development cngineers
experienced in electronics,

>
mechanics, weapons systems,
vco and ordnance warheads are
urged to investigate the wide
range of opportunity at Crosley. !
ro s ey Write to: Director—Technical

and Scientific Personnel,
Dept. YXXX, Avco/Crosley,
1329 Arlington Street,
Cincinnati 25, Ohio,




No solvent
acidity

...with new Freon* solvents

“Freon”’ solvents are high-purity chem-
icals—remain noncorrosive through re-
peated degreasing cycles in cleaning
sensitive mechanical and electrical as-
semblies. Without inhibitors new
“Freon” solvents demonstrate remark-
able stability in the presence of water,
oils or metals. They are ideal for clean-
ing where even minute corrosion could
damage delicate parts.

Here are four more ways in which
new “Freon” solvents are extraordinar-
ily safe for cleaning.

® 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.

e leave no residue — No residue is left on
parts as they dry because no inhibitors are
needed to keep ‘“Freon’’ solvents neutral.

o Negligible effects on plastics, elastomers, in-
sulation 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-
sulation.

Write for free solvents booklet. E. 1.
du Pont de Nemours & Co. (Inc.),
‘“Freon” Products Division 527, Wil-
mington 98, Delaware.

*Freon is Du Pont's registered trademark for its
fluorinated hydrocarbon solvents.

VISIT OUR

BOOTH #1220-1222
AT THE

WESTERN
ELECTRONICS SHOW

REG.u. 5. par.Of0

Better Things for Better Lliving
o« « through Chemistry
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WASHINGTON OUTLOOK

WASHINGTON—SEVERAL PROJECTS in which electronics figures prom-
inently, such as the B-70, F-108, Dyna-Soar and antisubmarine projects,
still in the design or early development stages and now ready to advance
into the costly hardware stage, may suffer because of the Eisenhower
adminijstration’s determination to mark its last year with a whopping
federal budget surplus.

Budget economy is once more the byword as the Pentagon gets set to
put together the defense budget for fiscal 1961 starting next July 1.

As a result, Pentagon officials will be forced to trim back or weed out
several projects. For the Defense Dept. as a whole, this means an order
not to hike total spending (which looks inevitable now as major develop-
ment projects shape up) and to plan expenditures at this year’s $41-billion
level.

® Senate Armed Services Subcommittee under Sen. Strom Thurmond
(D., S.C.) is going through the motions of taking up three major
legislative proposals to overhaul military procurement laws. But
congressional observers expect action to be deferred until next year.
At that time, the special inquiry into military procurement policy,
authorized in the recent Renegotiation Act extension, will begin—
covering defense profits, contracting methods and military super-
vision over development and production.

The senate proposals now being considered—introduced by Lev-
erett Saltonstall, (R., Mass.); John J. Williams, (R., Del.); and
Kenneth B. Keating and Jacob K. Javits (R., N. Y.) have contrary
objectives.

Saltonstall’s bill would expand the role of the weapon system
prime contractor, centralizing project authority even more than it
is now and would simplify award of private negotiated contracts
(as opposed to open advertised bidding). The other measures would
place more restrictions on Pentagon-negotiated contracting as a
means of spurring more advertised or competitive bidding.

Proponents of the latter measures—and they appear to be in the
congressional majority—hotly contend that weapon system con-
tracting and negotiated contracting are antagonistic to the interests
of smaller firms, that these practices lead to excessive costs and
influence peddling. )

The Pentagon, particularly the Air Force, is reacting to such charges
by watering down established contracting practices.

The Air Force told the Thurmond subcommittee that it will stim-
ulate competition by: (1) freezing design configurations and con-
tracting directly with subsystem producers; (2) “breaking out”
standard products such as electric generators, batteries, motors,
compressors and launchers from a weapon system project for open
bidding when volume production begins; and (3) conducting separate
design competitions for electronic and other major subsystems.

One example of the Air Force’s about face in weapon system
management comes in the WA-138A, the air-launched ballistic mis-
sile (ALBM). Douglas Aircraft, which bid for the development
contract with a team of other companies, won the prime weapon
system contract.

General Electric was Douglas’ bid partner for the electronics sub-
system. In giving the award to Douglas, however, the Air Force
rejected GE and ordered Douglas to conduct open competition on
the subsystem.

An Air Force official tells ELECTRONICS that this decision “reflects
our inherent right to pick and choose on a team bid.” But he conceded
that the Air Force has ‘“no specific criteria” to determine when indi-
vidual members in a team proposal will be accepted.

AUGUST 7, 1959 - ELECTRONICS



N EW, direct-reading, transistorized

SPECIFICATIONS

Frequency Range: 20 cps to 50 KC

Voltage Range: 10 uv to 300 v, 15 ranges

Warm-up Time: None

Voitage Accuracy: + 59, of full scale

Residual Mod. & Hum: More than 75 db down
Intermediate Freq. Rejection: At least 75 db rejection

Selectivity: + 3.5 cycle b.w.,, at least 3 db down
+ 25 cycle b.w., at least 50 db down
+ 70 cycle b.w., at least 80 db down

Input Impedance: 100,000 ohms on 4 most sensitive
ranges; 1 megohm on others

Selected Frequency Output: 1 v open circuit.
Response + 1 db full range

B.F.0. Output: 1 v open circuit; output level control.
Freq. response =+ 1 db, full range. Output im-
pedance approx. 600 ohms.

Auto. Freq. Control: 100 cycies holdin minimum
Price: $1,475.00 (cabinet); $1,460.00 (rack mount)

Data subject to change without notice.
Prices f.o.b. factory

302A
WAVE
ANALYZER

Quick summary:

Covers 20 cps to 50 KC.
Completely transistorized, no
warm-up period. Ac powered, 3
watts consumption, hum free;
or may be battery operated

18 or 28 v. Very sharp
acceptance circuits; new
operating ease without tedious
lineup. Extremely compact,
light weight.

Engineers have already termed the compact, tran-
sistorized @& 302A the most significant advance in
wave analyzers in 10 years. Without time-consum-
ing delay for warmup or calibration, the 302A in-
stantly separates an input into its fundamental,
harmonics and intermodulation products so that
each may be examined individually. An AFC sim-
plifies finding and holding a signal despite very
sharp acceptance circuits.

Model 302A is highly useful in telemetering, car-
rier and vibration system work as well as audio
applications. Ask your @ representative for a dem-
onstration and specifications.

HEWLETT-PACKARD COMPANY

1007 A PAGE MILL ROAD * PALO ALTO, CALIFORNIA, U.S.A.
CABLE ‘‘HEWPACK'® * DAVENPORT 5-4451
HEWLETT.PACKARD S.A., RUE DE VIEUX BILLARD NO. 1, GENEVA
CABLE “"HEWPACKSA''  TELEPHONE (022) 26.43.36

Field representatives in all principal areas 5607

@ 302A easily measures small signals on noisy circuits

ELECTRONICS - AUGUST 7, 1959
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“ ..an tnvestment
that makes
all other
Lnvestments
worthwhile”
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l Chairman of the Board
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“For much of our nation’s progress, technologically, economically and
socially, we must look to the excellence of our institutions of learning,
whose students of today will be the scientists, the managers, the states-
men and the cultural and religious leaders of tomorrow.

“It is the responsibility of the American people and American industry
to provide the financial aid so urgently needed now by our colleges and
universities.

“Join this important crusade. Contribute today to the university or
college of your choice. You will be making an investment that makes all

other investments worthwhile.”

— e r—— ——— — v —— — —— —— — —

If you want more information on the problems faced by higher education, write to:

Council for Financial Aid to Education, Inc., 6 E. 45th Street, New York 17, N. Y.

Wt ‘\g\NG

. . . . . A Q-

Sponsored as a public service, in cooperation with the = \ HIGHER EBUGATION é"
Council for Financial Aid to Education :

<,

[

~

LA R}

&
Sue g™

KEEP IT BRIGHT
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NEW @ B0 vc osciLoscore:

See it yourself at ¢ WESCON, and see on the following pages
other important new instruments & will show you at WESCON!




& 560A-95U

See all these at WESCON, or ask your # rep for details
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#p 160A 15 MC Oscilloscope.World’s first high-frequency, high-performance oscillo-
scope built to military standards. Specifically designed for checkout consoles, field
tests and other applications requiring extreme ruggedness and reliability. Broad 15
MC bandwidth. high 20 mv/cm sensitivity. Dual trace operation on alternate sweep
or at a 1 MC chopping rate. Unique # tube-transistor-tube circuit insures highest
amplifier stability, minimizes heater cathode leakage and tube change effects, sim-
plifies power supply circuitry, contributes to unique reliability. Regulated dc tube
filament voltages further improve stability and tube life. Extra clean. compact, easy
to service; uses improved etched circuitry on high quality epoxy impregnated fiber-
glass hoards. Plug-in vertical amplifiers provide maximum scope usefulness.

wlrf 154A Voltage-Current Duol Chonnel Amplifier. Measures current qualitatively
and quantitatively on oscilloscope by permitting direct viewing of ac current wave.
Alternate amplifier presents ac or dc voltage wave in normal manner. Electronic
switching by alternate sweeps or 100 KC chopper provides simultaneous viewing of
both waves. Exclusive % “current transformer” probe clamps around wire under
test. requires no physical connection, does not load circuit under test.

#p 456A oc Current Probe. Permits measurement of current on indicating meters
such as 4 400D, 400H or 400L VI'VM's or oscilloscopes such as # 120A, 122A, 130B.
Exclusive % “current transformer” probe clamps around wire under test. needs no
physical connection, does not load circuit. Model 456A comprises battery-operated
transistorized amplifier converting signals for direct VI'VM reading of current.
Range 1 ma to 2 amps. Accuracy 2%, frequency response 20 cps to 4 MC.

fp 113AR Frequency Divider ond Clock. Precision time measuring instrument for
comparing high stability oscillators and time signals with WWV and other stand-
ards. Compares on a time basis within 10 gsec (equals 1/10° stability over 24 hours).
Accepts 100 KC input; provides essentially jitter free 1 second tick output. Meets
MIIL - E - 16400 for operation in extreme environment.

hp 466A Tronsistorized Amplifier. General-purpose instrument amplifier providing
standard gains of 20, 40 and 60 db * 0.2 db from 5 cps to 1 MC. Distortion less
than 0.25%,. Completely transistorized. rugged and compact, up to 400 hours con-
tinuous-duty operation without batterv change.

#p 393A Vorioble Precision Attenuotor. New two-in-one instrument. As precision

attenuator covers 5 to 120 db; comes equipped with removable 50 ohm, 0.5 watt ter-

minating resistors for most applications; also measures up to 200 watts with higher

power terminations. Instrument also is a 4-terminal network for sampling power

(replaces many fixed directional couplers) or coupling-isolating arrangements in-

volving fixed oscillator, input and mixer. 500 to 1,000 MC, accuracy * 1 db or
1.09%, whichever is greater. Unaffected by temperature or humidity

#y 560A-95U Clock. Plug-in for & 560A/561B Digital Recorders providing printed
record on 3" tape of time data correlated with other phenomena. In-line 6 place
numeric readout; maximum 23 hrs.. 59 min., 59 sec. Internal time base. line fre-
quency accuracy.

ks 100E Frequency Standard. Provides frequency stability of 5/10°. Makes conven-
iently available sinusoidal outputs of 10 cps. 100 cps. 1 KC, 10 KC, 100 KC and
1 MC. Rack mounted; panel only 83," high.
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NEW-PRINCIPLE 500 MC SAMPLING OSCILLOSCOPE

Now you can view—clearly, steadily and brightly—
on the new # 185A Oscilloscope —repetitive short
pulses requiring resolution up to 500 MC. Presentation
13 on a large, 5" cathode ray tube face: no optical mag-
nification is needed.

Calibrated sweeps are compatible with the band-
width of the oscilloscope and vary from 1 millimicro-
second/cm to 100 millimicroseconds/cm. Rise time is
approximately 0.7 millimicroseconds. A sweep delay
control and magnifier provide a convenient means for
svnchronizing through an external trigger.

Model 185A displays very fast repetitive wave forms
vy “‘sampling’’ successive signals. Each “sample point™
1= delaved from the preceding sample an incrementally
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OSCILLOSCOPE
MODEL 1854

HEWLETT (Af) PACKARD

PALO ALTO CALIFORNIA

sweEp @ waoNiFE

increasing amount so a different part of the signal is
studied each time. After a pre-determined number of
samples (50 to 1,000) the entire signal has been ex-
plored and the actual wave form recreated on the cath-
ode ray tube face.

An outstanding feature of the # 185A is a compact.
new-concept probhe arranged for easy application to the
circuit under test and allowing a high impedance input.
Calibrated sensitivity controls permit the instrument
to accept a wide range of input voltages.

Other features include a dual-channel plug-in unit
permitting simultaneous examination of two phenom-
ena. an X-Y recorder output for permanent record.
and a beam finder for added convenience.

Here's where to see and operate the new “500 MC"
t» oscilloscope and other new % instruments at WESCON

Turn page for more @ instruments you can see at WESCON

»
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Other versatile new 7 instruments you can see
and test at WESCON!

\l;f) 523CR
Electronic Counter

Revolutionary. all-purpose counter
measuring frequency 10 ¢ps to 1.2
MC. time interval 1 gsec to 27.8
hours. period 0.00001 cps to 100
KC. Stability 2/1.000,000 per week.
Direct. in-line readout; results
displaved in sec. msec. usec or KC;
automatic decimal. Displav time
variable 0.1 sec to 10 sec or indefi-
nite. Accuracy | count plus crys-
tal stability. 5 gate times. Usable
with 100 KC primaryv standard.
High quality. completely self-con-
tained. Pulse output for Z-axis os-
cilloscope modulation. (4 523DR,
similar but has neon column read-
out). # 523CR. $1.485.00

% 523DR. $1.285.00.

196A
Oscilloscope Camera

Most convenient recording camera
available. Object-to-image size ra-
tio I to 0.9 views full 10 em grati-
cule width. One-hand mounting
and multiple picture setting. Easy
access to f-stop and shutter while
camera mounted. Permits viewing
image with both eves. even when
wearing eveglasses. Employs Po-
laroid® Land Camera back. New
Wollensak 3”. {/1.9 lens has low
distortion and bhigh resolution.
Weight onlv 9 Ibs. $425.00

&g 302A
Transistorized Wave Analyzer

New, completelv transistorized,
this advanced instrument provides
direct. accurate wave component
measurement without troublesome
calibration or stabilization. Meas-
urement range 20 e¢ps to 50 KC.
The instrument is hum free. re
quires little power. needs no warm-
up. has very sharp acceptance
circuits plus an AFC. May be bat-
terv-operated (18 to 28 volts). Ex-
tremelyv compact and convenient;
easy to use, rugged, trouble-free.
$1.475.00

J.,;, 403A
Transistorized ac Voltmeter

Battery-operated, portable, weighs
less than 5 pounds. Transistorized,
covers 1 eps to 1 MC and 100 uv
to 300 v rms with maximum full
scale sensitivity 1 mv. Also reads
db direct from 12 to 2 db. 400
hours battery life (6 months av-
erage use); hum less than 30 uv
on all but lowest range. Average-
reading meter; accuracy — 39, to
500 KC, = 5% to 1 MC. Input
impedance 2 megohms; high over-
load capacitv. $250.00.

s’llﬂ) 428A
Clip-On dc Milliammeter

Radical approach to current meas-
urement means no breaking of
leads, no de¢ connections. no sol
dering, no circuit loading. “"Cur-
rent transformer” probe clamps
around wire under test, measures
by sampling magnetic field around
the wire. Readily measures de in
the presence of strong ac. Covers
0.3 ma to t amp; accuracv 39%,.
$475.00.

@p 412A
Precision Volt-Ohm-Ammeter

A true, preciston, multi-purpose
instrument at last! Measures dc
voltage 1 gv to 1,000 v with maxi-
mum full scale sensitivity 1 mv. full
scale accuracy 19,. Measures cur-
rents 1 pga to 1 amp with = 2%
accuracy full scale (13 ranges).
As ohmmeter, measures 0.02 chms
to 5.000 megohms. Low noise. low
drift. Recorder output provides 1 v
to 1 ma. $350.00.

For your conrenience, ﬁp Is Ceenter stage’ HEWLETT - PACKARD COMPANY

at WESCON —at rear of main arena on 1013A Page Mill Road - Palo Alto, California, USA. » Cable “HEWPACK” - DAvenport 5-4451

: : Hewleti-Packard S.A., Rue du Vieux Billard No. 1, Geneva, Switzerland
A ) ).-‘ ’ ] ’
your way to the technical meeting rooms e e e



JONES & LAMSON
OPTICAL COMPARATORS

This is what you

in an Optical

Optical inspection and measuring equip-
ment offers fast operation, extreme accuracy
and tremendous wversatility. When buying a
comparator, be sure you get these benefits:
1. Specifically designed projection lens system
(not just an adaptation of other types of lenses).
2. Ball and roll type supported measuring
tables (they offer top speed and accuracy).

3. Table assemblies so designed that simple
changes can be made in your own plant.
(You can change a basic comparison machine
over to one for universal measuring applica-
tions, at low cost.)

the man who needs
a new machine tool is

already paying for it

should demand
Comparator

4. Measuring facilities that offer direct read-
ings without computation.

(You save a lot of time, minimize human error,
assure accuracy.)

5. Solid mechanical design throughout

(You can’t inspect anything very accurately
if it’s moving.)

Jones & Lamson Optical Comparators and
Measuring Machines give you all these fea-
tures, plus many more. They are explained in
detail in our new catalog. Write for a copy
today. Jones & Lamson Machine Company,
539 Clinton Street, Springfield, Vermont.

Turret Lathes e  Automatic Lathes e Tape Controlled Machines o Thread & Form Grinders ¢  Optical Comparators e Thread Tools

<—CIRCLE NO. 22 READER SERVKE CARD
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RECENT RAYTHEON DEVELOPMENTS'
AN MICROWAVE FERRITE DEVICES

ISOLATORS FOR COMMERCIAL AND

TYPICAL SPECIFICATIONS
ICM13 IcM12 ICM21 icm22

Freq. range (mc) 5,925.6,575 6,575-7,125 7,125-7,650 . 7,100-8,400
Isolation i |

Minimum 43 db 42 db 42 db 40 db

Maximum 54 db 57 db [ 50 db 60 db
Insertion loss

Minimum 0.6 db 0.75 db 0.6 db 0.5db

Maximum 0.7 db 0.85 db 0.7 db 0.8 db
Power Average 10 watts 10 watts 10 watts 100 watts
VSWR

Minimum s 1.03db 1.07 db 1.05 db 1.08 db

Maximum 1.15db 1.15db 1.09 db 1.19db
Weight (max.) 2.6 ibs 2.6 Ibs 2.6 Ibs 4 40 Ibs
Max. dimension % 5.0 in. 5.0 in. 5.0in, ; 5.0in.
Flanges UG-344/U UG-3444U"‘ “UG-344/U UG-51/U
Waveguide RG-50/U RG-SQ/U RG-50/U RG-51/U

7,100-8,400 MC

7,125
7,650 MC

6,575
7.125 MC

6,575 MC

THREE REPLACE TEN. These three isolators cover C-hand frequencies in
both government and commercial bands-5,925-7,650 mc. A fourth unit

covers the entire range from 7,100-8,400 mc.

GOVERNMENT BANDS

THREE C-BAND UNITS
OFFER MAXIMUM PERFORMANCE
FROM 5925-7650 MC

Three isolators where ten were formerly needed!

Advanced development work at Raytheon now allows
greater interchangeability of isolator parts, simplifies
the stocking of spares for system requirements and offers
a significant price advantage in ordering.

The three units, designated ICM13, ICM12, ICM21,
cover the frequencies from 5,925-7,650 mc in three
steps—5,925-6,575, 6,575-7,125, and 7,125-7,650 me
respectively. Maximum insertion loss is less than 1 db;
minimum isolation is 40 db. Maximum VSWR is 1.15
for the ICM12 and ICM13 and 1.10 for the ICM21.

A fourth unit—the ICM22—covers the entire range from
7,100-8,400 mc (see specifications at left).

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

RAYTHEON COMPANY
SPECIAL MICROWAVE DEVICES, WALTHAM, MASS,,

Excellence in Electronics

RAYTHEON AT WESCON—BOOTHS 2131-2134’

24 CIRCLE NO. 24 READER SERVICE CARD
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REGATRAN

POWER SUPPLIES...

Here's reliability . . . Since their

introduction, over 18 months ago,
not ocne Regatran has lost a series transistor
due to short circuits or overloading.

O
wps | N

DT CONTROL

v+ MM

' v o
' picaTEAN SEMICONDULTOP 7OWERE SU

Regatran Semiconductor Power Supplies are available in various ratings up to
0 to 60 V dc and 0 to 30 amperes, depending on model. Write for Bulletin 721,

SEE THEM AT WESCON BOOTH 323

ELECTRONIC
MEASUREMENTS

C OMPANY O F R E D B A N K
EATONTOWN - NEW JERSEY

@Regotron is a registered trademark of Electronic Meosurements Campony aof Red Bonk. Potents Pending.
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One Million Twists

RESEARCH IN DEPTH Proves
Performance of Mallory Controls

In terms of the service they
can normally expect, the
Mallory volume controls on
the test machine pictured on
the opposite page are several
hundred years old . . . and
still going strong.

This group of random samples from our pro-
duction went through one million rotational
cycles without breakdown. In a radio or TV set
which gets turned on and off ten times daily, a
million cycles is the equivalent of centuries
of service,.

Usual specifications for controls call for life of
ten to twenty-five thousand cycles. To make
sure that Mallory controls have ample extra
life built into them, we constantly run more
extensive endurance and environmental tests
. . . in addition to the final production checks
that every component receives. Years of

correlation between field service, statistical

How long can a Mallory Mercury Battery
be stored ? After six years on this test rack,
these unique batteries pioneered by Mallory
show negligible loss of capacity. Chosen for

U.S. satellites, Mallory Mercury Batteries . 3

are outstanding for long life, steady output,
miniature size.

CIRCLE NO. 26 READER SERVICE CARD

sampling tests and 1007}, inspection assure you
that every Mallory control will meet or exceed
your reliability standards.

A principal reason for the reliability of Mallory
controls is the high-density carbon element,
which gives unequalled stability, low noise and
long life. Like other *‘plus” features of Mallory
components, it was created by ““Research in
Depth” . . . the teamwork of basic research in
our Corporate Laboratories and intensive
development by our manufacturing organiza-
tions. And it was verified by Mallory “Testing
in Depth,” which puts components through
far more rigorous service than they will ever
get in the field.

From this policy comes continuing progress in
controls, capacitors, resistors, vibrators, recti-
fiers, batteries, and related components . . .
the better-than-ever building blocks for to-
morrow’s electronics.

LA | | .,
l'ﬁ)_l\ :

NG A

How hot and cold can tantalum capaci-
tors operate? In these climatic test
chambers, Mallory tantalum capaci-
tors are constantly checked at temper-
ature extremes of —55°C to +200°C.
Tests have run as long as 18,000 hours
without a single capacitor failure,

TRy
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of The Knob

How much shock can a vibrator stand? In
the Elkon Division, new products of the
Electromagnetic Department go through
shock tests on this machine. The miniature
1900 series Vibrator, for use in missiles and
other severe-duty equipment, has taken
9000 G and up.

ELECTRONICS - AUGUST 7, 1959

MALLOR

P. R. MALLORY & CC. Inc., INDIANAPOLIS 6, INDIANA

p M4 TR % e \

How sure is the seal on silicon rectifiers?
Mallory Type E “Top Hat’ rectifiers, made
by the Semiconductor Department of our
Elkon Division, here are plunged into a
—65°C bath, following immersion at 150°C.
After three of these cycles, every rectifier gets
electrical tests to assure true hermetic seal.

CIRCLE NO. 27 READER SERVICE CARD 27



UITOMATIC

DIFFUSED
HIGH POWER
SILICON
RECTIFIERS

COMPLETE RELIABILITY AND TOP EFFICIENCY WITH
LOW FORWARD DROP AND PIV UP TO 600V...

ABSOLUTE MAXIMUM RATINGS AG  AG AG AG AG AG AG AG A . o L.
(FOR 150° C, CASE) 0512 1012 1512 2012 2512 3012 4012 5012 6012 A triumph of miniaturization, these

AUTOMATIC rectifiers give you a smaller

PIV—Volts 50 100 150 200 250 300 400 500 600 :
Cont. DC Rev. Working stud package with ten times the power
Volt.—Volts 50 100 150 200 250 300 400 500 600 d Il t. and Iso b

Av. DC Output Cur.—Amps 10 10 10 10 10 10 10 10 10 youd normally expect, and can also be
Peak Recur. Fwd. Cur.—Amps 45 45 45 45 45 45 45 45 45 supplied with reverse polarity. Rugged,
Surge Cur. (17120 Sec.)—Amps 200 200 200 200 200 200 200 200 200 reliable and truly versatile, they fill an
Fwd. Volt. Drop (DC)*—Voits  1.25 1.25 125 125 125 1.25 125 125 125 . . . . .

Rev. Cur. @ Rated PIV:i-Ma 1.0 1.0 1.0 ‘10 10 1.0 1.0 10 1.0 important need in the field of semi-

“Measured at 257 C. at 25 amperes. conductors. Complete data shects are

“Average over one cycle for full wave choke input or resistive circuit, with rectifier available upon request.
operating at full ruted current.

41

T
@
-
] O
0
D
y
A
O
y
v
O
D
O
D
v
0
O



FINANCIAL ROUNDUP

U.S. Capital Looks Abroad

U. S. ELECTRONICS FIRMS seeking
sound financial prospects are look-
ing overseas with increased inter-
est. Some examples of activity
along these lines:

¢ Nucleonics, Chemistry & Elec-
tronics Shares Inc., New York
mutual investment fund, is explor-
ing the European area for sound
growth stocks for its portfolio. The
fund now carries almost $200,000
worth of stock in N. V. Philip’s
Gloelampenfabrieken, Netherlands,
and about $330,000 worth of stock
in Siemens & Halske A.G. in Ger-
many.

NCE also has recently purchased
1,500 shares of Farbwerke Hoechst
A.G. in Germany. In addition, the
portfolio includes securities of
several British and Canadian firms.

J. M. Templeton, NCE’s presi-
dent, said the fund would continue
to search out investment opportuni-
ties. NCE is now evaluating a tax
treaty between the U. S, and Japan
in which, Templeton notes, Japan
will hold no tax on dividends. He
points out the best growth in
Japanese economy includes elec-
tronics, electrical gear, autos and
drugs. Fund’s net assets stood at
$6 million at the end of June.

e American Bosch Arma, Hemp-
stead, N. Y., announces that licens-
ing negotiations are in progress
with the French firm of Association
des Ouvriers en Instruments de
Precision, Paris. The French firm,
which manufactures communica-
tions equipment and instruments,
will produce Arma gyroscopes. It
will work closely with S. G. Brown,
Ltd. of England, which was licensed
by Arma last year.

* Minnesota Mining & Manufac-
turing is urging passage of a bill
before the House Ways and Means
Committee. The bill is designed to
encourage greater investment of
private American capital overseas
through tax incentives. J. L. Con-
nolly, general counsel for 3-M, says
his firm is convinced that increased
capital investment in underdevel-
oped areas will reflect to the advan-

ELECTRONICS < AUGUST 7, 1959

tage of the American economy. He
thinks the present tax structure, as
it affects foreign operations of
American firms, discourages invest-
ment in underdeveloped areas, even
though the State Department is
trying to encourage such invest-
ment.

¢ Avien, Inc, Woodside, N. Y.,
is in the news on the domestic scene
with the announcement that the
firm has been admitted to listing on
the American Stock Exchange.
Trading symbol for the new listing
is AVN. The class A capital stock
of the company had previously been
traded over the counter. Avien
sales for the fiscal year ended June
30 were reported at $7,398,000, up
14 percent from the same period
last year.

* Hewlett-Packard, Palo Alto,
Calif., has approved merger plans
with Dymec, Inc., in the same city.
Dymec was founded in 1956 and
manufactures instrumentation sys-
tems, radar simulators and digital
devices for instrumentation sys-
tems. Current annual sales top $3
million.

25 MOST ACTIVE STOCKS

WEEK ENDING JUlY 24

SHARES

(JN100's) HIGH Low  CLOSE
Reeves Soundcrft 1,449 1233 914 10
Gen Tel & Elec 1,312 78% 703, 78
Sperry Rand 987 6ls 247 257
Lear 900 17 14 1658
Inti Tel & Tel 676 3935 363 38%%
Victoreen Inst 665 1912 1618 175%
Avco Corp 626 1538 1417 15
Cons Electrodnmes 563 4512 405 4433
Gen Elec 542 817 80%8 81La
Gen Dynamics 510 5258 51 5158
Beckman 455 683 66 671%
Herolid Rad & Elec 449 1058 ] 9%
Raytheon 447 553g 5233 53
RCA 433 6878 67 6758
Muter Co 422 1078 8la 95%
Ampex 414 86 7814 8234
Univ Controt 351 1834 1734 18
Magnavox 330 6833 5814 68
Westinghouse 328 9514 88! 94
Phitco 327 307 2758 2878
Standard Coil 308 1958 1734 185%
Burroughs 299 Ny 3518 353
Cons Elec Ind 296 53 4814 501%
Intl Resistance 294 203g 1714 173
Emerson Radio 291 1938 181 1833

The above fgures represent sales of electronics
stocks on the New York and American Stock
Exchanges. Listings are prepared exclusively for
ELecrroxics by Ira Haupt & Co.
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Maximum reliability is
built into every foot of
“Foamax” — Royal’s
new Foam Dielectric
Cable, manufactured
to meet highest qual-
ity and performance
k3 -1 standards. Write for a
E sample length and
= technical data.

el

ROYAL ELECTRIC CORPORATION
301 Saratoga Avenue
PAWTUCKET . RHODE ISLAND

vy

ELECTRIC 2/
7

...on associate of //////
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ANNOUNCING...FOUR NEW
6-E CERAMIC TUBES!

7266

High-Frequency di-
ode for detector or
mixer. Instrument
applications include
compact, low-capac-
itance probes.

-
7296

High-mu triode for
oscillator, mixer, or
amplifier service at
VHF and low UHF
frequencies.

¥ b\ﬂs )

)
7462

High-mu triode for
amplifier service in
printboard circuits,
from low frequen-
ciesinto UHF range.

7486

Triodespecially con-
trolled for oscillator
and radio-frequency
poweramplifier serv-
ice in UHF range.

On Display at Booths 2113 and 2114, WESCON Show! -<z¢

These newly registered types, shown
actual size, increase to five the number of
ceramic receiving tubes introduced by
General Electric. Type 7077 was the
first—a world-record holder, having sent
data to earth from Pioneer IV sun satellite
across 407,000 miles of space.

Still more G-E ceramic types are in de-
velopment. Like the five now registered,
all will be high-performance tubes, small,

200 Main Ave., Clifton, New Jersey
Phones: (Clifton) GRegory 3-6387
(N.Y.C.) Wlsconsin 7-4065, 6,7, 8

3800 North Milwaukee Ave.
Chicago 41, lllinois
Phone: SPring 7-1600

compact. All will have extraordinary
resistance to shock, vibration, and high-
temperature and radiation environments.

Bring us your requirements for per-
formance, environment, size! Contact any
General Electric office below for informa-
tion on ceramic tube applications in
missile and space systems, ground and
airborne guidance circuits, and advanced

communications and navigation systems!

11840 West Olympic Boulevard
Los Angeles 64, California
Phones: GRanite 9-7765; BRadshaw 2-8566

Progress s Ovr Most Important Prodlvct

GENERAL ELECTRIC

CIRCLE NO. 30 READER SERVICE CARD
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Telechrome brings to TV broadcasters a vastly improved system
for producing a wide variety o dramatic wipes. inserts. keying and
other special effects. The uperb engineering of the Telechrome
Special Effects System provid utstanding reliability and tech
nical performance v. for either color or monochrome TV
Simplicity of patter lection and v.ipe speed s provided by
manual switches on the remote control uni

« Unusual compactness and portabiity n ke possible the crea
tion of special effects even in f d 1t
« Sumplest to operate. All 72 ipes a- sble at

« Stabilized black balance bet..ecn pictures
transition time eliminates edge effects

« Additional camera input allov.s heying from camera signal.

o Its versatility permits use in live, video-tape or film

72 di"erentQWipes, at your fingertips § b e i

vt v
d

s

s

Insert Keying with
Super Stability

Rack Mounted 490W1 Vaveform 49051 Suate! 490R1 Remote Con-

generator. Generates P b trol Unit
keying signals for the picture controls dest -
72 different wipes. cordance v.ith ay fect. Designed for
keying waveform 50 or desk
mounting. Easily
Designed tor 19 rack mounting. or portable modified for integra-

g tion into existing stu-
Full specifications and details available on request dio facilities GCom-

piete with power
supply —512CR.

COLOR TV « INDUSTRIAL INSTRUMENTATION - TELEMETRY

waausCiur aG Co8Y

28 RAHICK DRIVE, AMITYVILLE, N Y. Lincoln 1-3600
CABLE ADDRESS. (OLORTV = TWX. AMITYVILLE HY2314
WESTERN ENGINEERING DIVISION + 13635 Victory Bi-d . Van Nuys, L2 f. STate 27479 Demanstrateq |
MIDWESTERN ENGINEERING ON » 106 V. St. Lharies R L MAyfair 7-6026 &N‘As SHow
COUTHWESTERN ENGINEERING DIVISION - 4207 Gaston Ave., Dallas, Tex., TAlor 33291 va




Sponsored as a public service, tn cooperation with the

“Higher

Tool”

OSCAR G. MAYER

“During the last twenty years we have had dramatic evidence of what massive

research can accomplish. Every thinking American today is acutely aware
that our future welfare depends upon this vital activity.

“But sound higher education is the prerequisite of good research; it is vitally
important that our higher education be constantly improved, beginning with
our secondary sch her education is the only means with which we can
mine our most VaIMural resource: the creativity of the human mind in
all fields, social and cultural as well as scientific.

“By supporting the college of your choice in its efforts to provide the best
possible faculty and physical facilities, you are investing in the one tool with
which to shape favorably the future of America.”

Education ...
Our Greatest

Chairman, Oscar Mayer & Co.

— — ——— —— — — — — — — — — ——— —— — — — — — — e e —— — — —— —

If you want more information on the problems faced by higher education, write to:

Council for Financial Aid to Education, Inc., 6 E. 45th Street, New York 17, N. Y.

N

AN

1

Council for Financial Aid to Education

e
_: HIGHER EDUCATION 5?5 2
z s%
P-==—\ %

2 &
KEEP IT BRIGHT e 85““\

NG coé

-
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Wherever instruments are used within o partial vacuum,
inert gas, or a constant or céntrolled pressure, use..,

222

MS type. Available in
many layout arrangements

HERMETICALLY

SEALED :
CANNONIPLUGS

General industrial type ¢ 3
features Acme thread NN

fusing operation. Cannon glass insulated connectors will successfully withstand continuous
operating temperatures up to 500°. And for short periods of operating time they will with-
stand much higher temperatures.

Cannon hermetically sealed connectors are manufactured to our own commercial speci-
fications. In general, however, voltage ratings approximate Service A of Specification MIL-C-
5015C. Salt spray, shock, and vibration characteristics are all approximately within the
requirements of MIL-C-5015C. Mating requirements meet MIL-C-5015C exactly. These con-
nectors have consistently been contractually approved for military installations.

Hermetically-sealed Series available include:fGS (MS type), KH, RKH, KH miniature, BFH,
DH, MCH, DPAH, DPSH and DPXH. i

DH Otto von Guericke’s famous experiment with his - Sl
o 3 % vacuum or “"Magdeburg Hemispheres” which f;/
S 3 KR required 16 horses to pull apart during G - S
< & <HEin such tests in 1650. . ’”_./,-
YA b, T i
% 5 R s i it
S O
Hermetically-sealed
sUEEmpIgiDEes Rugged protection and true hermetic sealing under adverse
pressure and atmesgheric changes.
DPSH ) Cannon pioneered the first successful hermetica]ly sealed connector more than nine years
=T ) ago ... and since then has continually refined and expanded the line. All have special steel
[ SR contacts and steel shells. Glass insulation. .. fused to hoth contacts and shell for a perma-
g N?N ™ : nent seal . .. permits the use of highest conductive steel contacts compatible with any glass
| B
!

Designed for high altitude
and vibration applications

For an interesting discussion of
| the broad subject of “'Reliability;’
Gi write for Cannon Bulletin R-1.
o |

CAWNDN
PIUGS

} WHERE RELIABILITY IS THE 5'" pIMENSION
|
}

r
9@
- @

Write for 44-poge, 2-color m :uo?k

Plug Guide, Bulletin CPG-3 Please refer to Dept. 115 Ef‘""r

W

4,,%’

CANNON ELECTRIC CO., 3208 Humboldt Street, Los Angeles 31, California « Factories In Los Angeles, Salem, Massachusetts, Toronto, Melbourne:‘
tondon. Manufacturing licensees in Paris and Tokyo. Representatives and distributors in all principal cities. See your Telephone Yellow Book.
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The Proven Empire Devices

\ Coaxial Attenuators
RATED UP TO 4 WATTS

(.|
! i
I

T\ '
'/.M- ..Q\\\} /\I L | ~ &
s o g ) i A ,f,

. . o #
3 AT-50: 1 W CONT., 1 KW PEAK 'A& \ M/ v
AT-B0: 2 W CONT., 2 KW PEAK \ @: Xi ==
L
]

AT-103: 6 POSITIONS, USING
AT-50 ELEMENTS

AT-106: ATTENUATOR PANEL AT-108: 6 POSITIONS. USING
FOR VALUES UP TO 120 DB AT-75 ELEMENTS
USING COMBINATIONS OF
STEP ATTENUATORS IN SERIES

Empire attenuators have been designed
and constructed for the reliable perform-
ance so essential to modern, complex
svstems. Their rugged construction...
conservative power ratings for CW and
pulse operation...and exclusive de-
posited carbon precision resistors...
enable them to satisfy your microwave
attenuation requirements.

Resistive coaxial networks furnished for

AMSTERDAM, NEW YORK

N AT-104: 12 POSITIONS, USING
: AT-50 ELEMENTS

AT-109: 12 POSITIONS. USING
AT-75 ELEMENTS

frequencies up to 4000 MC, higher on
special order. Low VSWR and high accu-
racy are inherent features. Attenuation
values up to 60 DB are obtained in indi-
vidual pads, rated up to 1 watts continu-
ous and 2 KW peak (AT-75) or as six
and twelve position step attenuators
(AT-108, AT-109). With two or three
attenuators connected in series, values
up to 120 DB can be obtained.

For complete technical information, write for free catalog A-259

EMPIRE DEVICES

PRODUCTS CORPORATION

VICTOR 2-8400

Manufacturers of: Field Intensity Meters * Distortion Analyzers * impuise Generators ¢ Coaxial Attenuators * Crystal Mixers
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New BLAW-KNOX 85-foot diameter
Radio Telescope

This new 85-foot diameter radio telescope installed atop
1,100-foot high Peach Mountain near The University of
Michigan at Ann Arbor represents the latest advances
in the design of large instruments for radio astronomy.

Equatorial Mount—The telescope is mounted with its
polar axis parallel to the earth’s axis. The reflector moves
from the eastern ard western horizons about the polar axis;
and rotates about the declination axis from the north
celestial pole, through zenith, to the southern horizon.

Determinate Design—Maximum strength-to-weight
ratio is achieved through fully determinate design, in
which each structural member is analyzed for stress and
deflection before fabrication. The structure is designed to
withstand 120 mph winds without permanent deformation.

Design, engineering and fabricating experience like this
has made Blaw-Knox a world leader in the development
of reliable operating equipment which embodies the most
advanced scientific concepts. Blaw-Knox welcomes the
opportunity to discuss projects and equipment with you.

Antennas— Rotating, Radio Telescopes, Radar, Tropo-
spheric Scatter, and Ionospheric Scatter.

BLAW-KNOX COMPANY
Blaw-Knox Equipment Division

BLAWANOY

Pittsburgh 38, Pennsylvania



You are there — with Cinema...

Pr_ufessor
Pierre LaFemme

(Somewhere in the heart of Europe)

“Finally I, Professor Pierre
LaFemme, have developed thees
petite rocket engine capable of
an amazing 200,000-pound
thrust. Thees mighty mite weel
be able to shoot anything to thee
far reaches of outer space. But
what weel | send on thees long
journey. Maybe | weel even tie it
to my bothairsome mothair-in-
law and ignite. Ho, ho, that ees
not thee bad idea for thee old
bat. Bettair yet, | weel attach it
to my nagging wife Fifi and
watch her zoom off like thee
witch she ees. But no, she weel
be able to steer herself and
return to earth to torment me. |
have eet! | weel go myself and
she weel nevair find me. Vive la
Science and Bon Voyage.”

ot
Vo4

“Hold your horses,

Professor, you're

not traveling any-

where because

what you have in

” your hand is a CINEMA ENGI-
NEERING precision resistor.
Every CINEMA quality resistor
is calibrated several times,
over-loaded, tested, and aged to
give your equipment better than
average reliability. For your criti-
cal applications demanding ex-
acting resistance requirements,
call the nearest CINEMA ENGI-
NEERING sales representative
for our catalog 14R, or write our
factory direct.

<> CINEMA

ENGINEERING

DIVISION AEROYOX CORPORATION

1100 CHESTNUT - BURBANK, CALIF.

N
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MARKET RESEARCH

Billions
of Dollars

$20 |-

$10 —

ESTIMATED ELECTRONICS
INDUSTRY FACTORY SALES

{1959 and 1970)

Total Electronics ,""
Industry

Military Ele(troni(yr

Space, Aircraft
and Missiles
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SOURCE : E1A

- $20 Billion Sales Due In'70

ELECTRONICS INDUSTRY factory
sales in 1970 will total $20 billion,
predicts Kenneth L. Baker, military
specialist with Electronie Indus-
tries Association’s market data de-
partment. His estimate for 1959
industry sales is slightly over $9
billion, the same amount ELEC-
TRONICS previously forecasted for
the current year.

Military  electronics products
sales will amount to $5 billion, or
52 percent of the $9 billion estimate
for 1959, sayvs Baker. Military por-
tion includes $3 billion for space,
aireraft and missiles.

By 1970 military electronics por-
tion of industry sales will rise to
$12 billion, or 60 percent of total
industry factory sales, says EIA.
Space, aircraft and missiles portion
should then rise to $6 billion.

Over the next 10 years, it is ex-
pected that missiles will become
the dominant defensive and offen-
sive weapon of the nation.

At present, total missiles expen-
diture is at the annual rate of $3.4
billion, of which $1.5 billion goes
to the electronics industry, Baker
says. Total expenditure for mis-
siles is expected to approach $9 bil-
lion by 1970. Other military ex-
perts claim the electronics portion
in 1970 will be even higher than
it is now.

Although and

space, aircraft

missiles dominate the above esti-
mates, they will increase at a
slower rate than communications,
logistics, personnel-handling and
other support areas. For instance,
while spending for space, aircraft
and missiles is expected to double
over the period, spending for other
military electronics is expected to
treble, from $2 billion to $6 billion.

Military spending for replace-
ment of electronic components and
equipment will climb from $850
million in 1959 to nearly $2 billion
in 1970, the EIA economist says.
Money spent on research and de-
velopment of electronic products
will rise from the 1959 figure of
something under half a billion dol-
lars in 1959 to $2.8 billion in 1970.
These figures have not been sepa-
rately charted because they are
spread throughout all categories of
military expenditures.

FIGURES OF THE WEEK
LATEST WEEKLY PRODUCTION FIGURES

) July 17,  June 19, Change From
(Source: EIA) 1959 1959  One Year Ago
Television sets 83,907 121,369 $449.5%
Radio sets, total 198,703 310,859 $422.8%
Auto sets 59,425 138,427 +419.4%
STOCK PRICE AVERAGES

7 July 22,  June 24, Change From

(Standard & Poor's) ™) 559 1959  One Year Ago
Electronics mfrs. 100.77 95.63 +83.5%
Radio & tv mfrs. 118.20 108.39  $4-134.4%
Broadcasters 102.24 101.15 +464.0%
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 Phone Southern California (collect)

about your future

at Hughes in Fullerton

CALL MAdison 9-5211, Los Angeles
Ask for Mr. B. P. Ramstack

Are you a qualified electronics engineer—E.E.
degree. 5 years of experience...interested in
truly stimulating work...with an eye for solid op-
portunity and personal and professional growth?

Phone collect to Hughes in Fullerton, Californial
Hughes in Fullerton —fastest-growing activity of
the Hughes Airceraft Company—needs additional
engineering talent...men to work on a varicty of
projects in the areas listed in the box,
Phone—any business day, up to 6:00 p.m. Pacific
Daylight Time—and an authorized Hughes en-
gineer will evaluate vour qualifications on the
phone and advise you of specific opportunities,
Your call. of course, is in confidence—as is any
subsequent correspondence.

Opportunity at Hughes is great. Environment—
the place and the people—are pleasant and stim-
ulating. Offices are private or semi-private.
Average age of our engineering staff is 31 years;
one out of five has an advanced degree.

Phone now—collect—or write Mr. B, P. Ram-
stack, at address below.

HUGHES — FULLERTON RESEARCH AND
DEVELOPMENT PROJECTS

.-:k;ii@:,- Electronic Scanning Radars—to develop new
S - Al S > . . - - . .
¢ advanced applications for 3-dimensional radar.

Data Processing Systems—to design computers
which monitor activity of hundreds of aireraft.
and direet the-assignment of defense weapons,
Electronic Display Systems—to design consoles
tor presentation of tactical data in syvmbolic or
- e language form,

' HUGHES |

©1959. H.A.C.

Fullerton —Research and Development
Personnel Selection and Placement
Hughes Aircraft Company

Fullerton 17, Orange County, California
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Who Discovers

the Discoverers?

“A professor can never better distinguish himself in Iris work
than by encouraging a clever pupil, for the true discoverers are

amonyg them, as comets amongst the stars.”

Somewhere in this mighty land of ours, a gifted youth
ix learning to see the light of tomorrow. Somewhere,
in a college classroom or laboratory, a dedicated teach-
eris gently leading genius toward goals of lofty attain-
ment. Somewhere the mind of a future discoverer—in
science, engineering, government, or the arts—is being
trained to transcend the commonplace.

Our natior has been richly rewarded by the quality
of thought nurtured in our colleges and universities.
The caliber of learning generated there has been re-
sponsible in no small part for our American way of life.
To our college teachers, the selfless men and women

", If you want to know more about what the college crisis means to ycu, and what you can do
to help, write for a free booklet to: HIGHER EDUCATION, Box 36, Times Square Station,

A
~[\7 HIGHER EDUCATIGN

New York 36, New York.

Spon

sored as o ‘;)ng)f[r’ Lerrice .
KEEP IT BRIGHTY

38

e ecooperation with the Council for Fliw

CARL LINNAEUS

who inspire our priceless human resourees, we owe
more than we will ever be able to repay.

Yet how are we actually treating these dedicated
people? Today low salaries are not only driving gifted
teachers into other fields, but are steadily reducing the
number of qualified people who choose college teaching
as a career. At the same time, classrooms are begin-
ning to get overcrowded. In the face of this, college
applications are expected to double by 1967.

This iz a severe threat to our system of education.
to wur way of life. even to our very existence as a
nation. Qur colleges need kelp—and they need it now!

ciul Aid to Education B
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Primed for the Push Button

If there’s one thing IRC resistors go along with wiltingly, it’s
Automation. Handsome new GBT resistors were designed to
be automated, deliberately shaped and sized for automation.
And, they're wax-free, packaged 4 different ways especially
for a variety of push button machines.

1. NEW GRIP REEL—Resistors held without
adhesive. Exclusively IRC. 2. NEW GRIP STRIP
—Same principle as Grip Reel but with resis-
tors in strips of 50. 3. BODY-TAPED REEL-—
Resistors on a pressure-sensitive tape.
4, AUTOMATION PACK — Bulk resistors
with straight leads, neatly oriented.

And soon to come . . . Lead Tape.

INTERNATIONAL RESISTANCE CO., Dept. 742, 401 N. Broad St., Philadelphia 8, Pa.
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Electronics companies make the
Electronics Buyers’ Guide
‘and Reference Issue

. accurate, complete, authentic...
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electronics
BUYERS’ GUIDE

and REFERENCE ISSUE

40

For nincteen years. firms in the clectronics industry have made direct contributions
to the accuracy. completeness and authenticity of the BUYERS' GUIDE.
Recently, the stafl of the BUYERS' GUIDE decided to award plaques to express
appreciation to those in the industry who had made direct contributions to improve
the product listings. The photograph above represents a few of the awards that
have been made.

The awarding of the plaques is but one indication of how the BUYERS' GUIDE
evolved over the years. .. a cooperative effort hetween the publication and the
industry it serces.

Only through years of experience can a buyers’ guide reflect the needs of an
industry as complex and dynamic as electronics . .. one more reason why the
BUYERS’ GUIDE is the ONE accepted product and data book in the field.

Published mid-year as the 53rd issue of electronics

A McGRAW-HILL PUBLICATION
330 WEST 42ND STREET, NEW YORK 36, N.Y.

AUGUST 7, 1959 - ELECTRONICS



“THE NATIVE HOLLANDER WE

A Bell Telephone Laboratories
experiment in noise appraisal

“The native Iollander wears wooden shoes.”
“Nebraska has no seacoast.”
“The daisy is a common wildflower.”

As these syliables. words and sentences come in over
the telephones, stand-ins for millions of Bell System sulb-
scribers rate them for clarity of reception.

From these tests. Bell Telephone Lahoratories engineers
determine what is objectionable noise. and work to mini-
mize il in telephone eircuits. They begin by tape record-
ing background noise associated with working telephone
cirenits. Test stalements of appropriale length and con-
tent (such as those above) are read onto a second lape.
and both are fed onto the test circuit under carefully con-
trolled conditions. A third tape, of normal room noise,
is played through a londspeaker in the test lab.

Several hundred listeners, meeting in small groups
several times a day for weeks at a time, are then asked to
rate the eflect o noise on transmission of the various
simulaled tefephene calls.

For the Bell System, the results of the study will be-
come parl of the over-all transmission objectives. Al Bell
Laboratories, they will influence apparatus and syslems
development work.

Noise is a major distraction of modern day living. Tt
is also an enemy of the Bell System. In a telephone re-
ceiver durinz a call, il might be power line num. switching
or thermal nnise, or perhaps ammospheric static.  Bell
Laboratories spends a great deal of time, effort ard money
to keep this extraneous noise from becoming annoying
and to assure you of a trouble-lree connection.

&

7 ik

BELL TELEPHONE LABORATORIES

%

World center of cammunications research and development



New design features ..... ...

the ideal general purpose Signal Generator

-

BRC TYPE 225-A provides these unique advantages:

* RF settability better than
*+0.05%

* RF stability 0.001% for 5
minutes, 0.001% for 5 volt
line change

* Extremely low incidental FM
0.001% at 30% AM

e FM modulation from ex-

SPECIFICATIONS

RF Range:
10 to 500 mc
RF Accuracy:
+0.5%. (after two hour warmup)
RF Output:
RANGE:
0.1 uv to 0.1 volts (across external
50 ohm load)
ACCURACY:
+10% 0.1 to 50 K uv, 12 to 250 mc
+15% 0.1 to 50 K kv, 250 to 500 mc
+20% 0.05 to 0.1 v, 10 to 00 mc
AM Range:
0 to 30%
AM Accuracy:
+10% at 30% AM, 10 to 250 mc
+15% at 30% AM, 250 to 500 mc
AM Distortion:
5% 10 to 250 mc
7% 250 to 500 mc

Incidental FM:
0.001% cr 1000 cps, whichever is
greater, at 30% AM

FM Range:
0 to between 5 kc and 60 kc devia-
tion, depending upon frequancy, in
the range 130 to 500 mc (from ex-
ternal oscillator)

Pulse Modulation:
From external source

Pulse Rise Time:

<5 usec 10 10 40 mc

<3 psec 40 to 80 me

<2 psec 80 to 5C0 me
Pulse Overshoot:

<10% 10 to 100 mc

<25% 100 to 503 me
Modulating Osci'lator:

400 and 1000 cps-+10%

ternal oscillator

NEW CATALOG '
AVAILABLE \

Includes several new

precision test instru-

ments with exclusive |
\, BRC design features.

This new BRC signal generator is an outgrowth
of a quarter certury of experience in the design
of precision electronic instruments. Ruggedly
constructed for stability, reliability, and ex-
tremely low leakage, this instrument incorpo-
rates a backlask-free gear drive and a precision
machined piston attenuator. Complete shielding
is provided in the MOPA circuit by mounting

the oscillator and amplifier in separate alumi-
num castings. By simply removing cabinet end
bells, it is suitable for 19” rack mounting; an
important feature for system applications. Be-
cause of its unique FM modulation above 130
me, it also provides for testing and calibrating
FM communication systems in the 160 and 450
mc bands. Price: $945. F.0.B. Boonton, N. J.

VISIT BOOTHS

o\ 8231825
BOONTON RADIO CORPORATION (f2)"sconsion

C)
BOONTON, NEW JERSEY, U,S.A. \\\@Z/
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\ DC MILLIAMPERES
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Meter Reloys: 2°

Wide-Vue: 214",
and 3”; AC and DC

344", 4157; AC and DC

These aregimmm panel instruments...

A I 2%

I I
8§
MILLIAMPERES ‘0

2 ‘; 24" EILe ' Bl
Y Fromt Adint Relay: 247, 3%,
DC or RF 4%”; DC. Rectangular alse,

engineered and built to stay accurate...

Simpscn
b

ELAPSED Timfé INDICATOR

rom 1070500 HOURS

Elapsed Time: Fan Shape: 44", Modemistic: 213, 314",
3%*; 60-cycie AC AC ar DC A", 5%7; AC, DC, ¥

o METERS FOR EVERY NEED

available from stock
or custom-built 5200 1 e e a1

Phone: EStebrook 9-1121
In Canada: Bach-Simpson Lid., London, Ontario
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Looking Ahead to Wescon

This month’s technical sessions in San Francisco will sport a new look.

There'll be special exhibits and 960 booths, a 27 percent increase

SAN FRANCISCO—You may not
be giving a paper at Wescon in a
few days but you're still expected
to participate in technical discus-
sions. The “new look” in techni-
cal sessions calls for a maximum
of three papers to be delivered
during each of the 42 sessions
and an hour-long audience partici-
pation period in which a panel of
experts leads the discussion.

Aimed at dispelling the apathy
to which technical meetings are
sometimes prone, the new format,
in the words of convention direc-
tor Albert J. Morris, is designed
“to appeal to the highest order of
professionalism in an effort to up-
grade our presentations.”

Papers Available

All papers will be available to
registrants for review prior to
presentation. Technical program
committee chairman Karl R. Span-
genberg reports that authorship
this year is unusually high in pro-
fessional circles. His committee
points out a few papers which
should have particularly broad
appeal :

Ultrasonics session:
rective sound source for long-
range sonar. Described is a new
type of underwater, low-frequency
sound source analogous to the
highly directional end fire antenna
array. A recently tested 10 ke per
second model showed a directivity
index of over 20 db, an efficiency
of better than 60 percent, and a
power handling capacity of over
2 kw. Power-to-weight ratio ex-
ceeded 30 watts per Ib.

Radio wave propagation ses-
sion: Radio propagation measure-
ments in the 100 to 118 kmec spec-
trum. Measurements recently
taken over a 2,155-foot path are
discussed. Attenuation due to at-
mospheric gases was determined
and the contribution from water

A new di-

vapor, oxygen, and some rare
atmospheric gases analyzed.
Military electronics I: An ap-

44

Cow Palace provides showplace for this month’s Western Electronics Show and Convention

plication ¢f digital computation
to a prcblem of Army tactics.
Means by which a plan of fire for
divisional artillery is derived by
a compufer is explained. Prob-
lems of Army combat tactics are
dynamic ones, involving the inter-
relationship of many continually
changing factors. Some lend them-
selves well to computer solution.
Aeronautical and navigational
electronics: Analysis of a new
glide-slope system for Ilanding

fixed-wing aircraft. Approach and
landing requirements of many new
types of aircraft preclude the use
of current uhf glide-slope systems.
New system requirements and
operational considerations are dis-
cussed. A dual-elevation-angle
technique to solve current prob-
lems is proposed.

Automatic control session: Fun-
damentals of a nongyroscopic in-
ertial reference and guidance
system. The possibilities of imple-

AUGUST 7, 1959 - ELECTRONICS



menting an inertial guidance sys-
tem without the use of gyros are
explored. Servo-controlled non-
rotating inertia systems do not
encounter problems due to bear-
ings, heat flow, and elasticity
which plague fast-spinning gyros.
A system analysis is presented
which indicates the superiority of
inertia devices over high precision
gYros.

See lively Discussions

A technical program committee
survey indicates that lively dis-
cussions should ensue at sessions
on  stereophonic broadcasting,
medical electronics, microcir-
cuitry, and microwave theory and
techniques. Medical electronics is
scheduled as an evening meeting
so that San Francisco area doctors
can be present and give views of
the equipment users.

New sessions this year include
“Human Factors in Engineering,”
which will involve a four-man
panel without formal papers, and
“The International Geophysical
Year in Retrospect,” at which
Lloyd Berkner, president of Asso-
ciated Universities, which oper-
ates Brookhaven National Labora-
tories, will be the speaker.

Unique Exhibits

Two special exhibits top the
“must visit” list at the Cow Pal-
ace—the Future Engineers Show
where the creations of 35 second-
ary school youths will be dis-
played, and the Industrial Design
Exhibition. In conjunction with
the latter, 140 products from 82
companies across the nation vied
for the “Wescon Award of Excel-
lence for Industrial Design.” The
ten items which received this
award last month and 20 ‘run-
ners-up’ will be on display.

Purpose of this Wescon ’59 in-
novation, according to committee
chairman Harold W. Lindsay, is
to “focus attention on the indus-
trial design profession while clari-
fying the designer’s role as a
member of the electronic product
development team.”

Used for the first time this year
will be a “path of light” scheme,
utilizing illuminated directional
signs to control traffic over the
300,000 sq ft of display space.
Number of booths is 960—up 27

(Continued on p 51)
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Excellent career opportunities. Send resume to The Chief Engineer

for“"GO-NO GO’ automatic monitoring [ control.. .
new trio labs’ :

TR AR e

HEL S Y

ACTUAL
SIZE

PHASE SENSITIVI
SIGNAL BRIDGE

ENTICE R T BT R i1t

.

Input Impedanze: 2 Megohms (min.)

Output: DPDT relay, contact
rating 2 Amps. ot 28 V DC
1 COMPARATOR 4 Power Requirements: 115V,
400 cycles, 1 wott

RESISTOR TO Performence will meet
BE GRADED cr exceed approoriate
MIL specifications,

A typical application of the Comparator ~ o N
in an outomatic resistor grading system. AC or AT-DC versions available.

Serfes 200 trips its own DPDT output relay when an unknown input signal exceeds the value
of a known input reference level. This direct voltage comparison is the most refiable tech-
nique for automatic, programmed accurate measurement with computer-speed. Applications,
virtually unlimited, include: military ground support devices, airbarne instrumentation, pro-
duction test equipment, alarm/control systems, and mcny data-gathering and processing
systems. Write for reprint of article in ““Military Systems Design”’

magazine. Also for Tach Bulletin. Address P‘ep!,&

t -

Trio Laboratorizs, Inc., Plainview, Long Island, New York. ) rio

(1959, 1010 uABORATOR L€, INC

WESCON BOOTH 3728
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H Repeatability of Trip Point: =1 MV

®

45



NEW Automatic Electronic
CABLE-making Machine
To Be Shown at WESCON!

(Los Angeles, California) Alter years of development, The
Zippertubing Company announces production of a machine
which automatically makes cables at speeds up to 900 feet
per hour. This machine, occupying only 24 square feet of
floor space, produces cables with up to 108 conductors and
is so siinple to operate that inexperienced personnel can make
cables to any specification.

This new equipment utilizes the revolutionary Zipper-
tubing cable jacketing, which is fed into the machine along
with the required number of conductors. The Zippertubing
then is automatically wrapped around the conductors, zipped
closed and, if required, permanently fused with a chemical
sealer. The completed cable automatically is wound on the
take-up reel for storage or shipping. The machine will pro-
duce cable from % to 2'2" O.D. with larger sizes on special
order,

Complete unit with wire reels in place,

MULTI-JACKETED CABLES IN ONE STEP

By using Zippertubing laminated materials, cables which
require jackets of several different materials can be made
in one step without costly re-handling. Available jackets
include copper, aluminum or Co-netic steel in combination
with such materials as vinyl, Mylar,” or fiber glass. Other
laminates for high temperature exposure, abrasion protec-

tion, etc., also may be used in the machine,

SUBSTANTIAL SAVINGS

Up to 90% of the labor costs formerly involved in fabri-
cating cables arc eliminated through the usc of the Zipper-
tubing Cable Machine. Only limited floor space is necessary
for long-run continuous lengths, and material waste, skilled
labor investment and expensive extruding equipment no
longer are required. Expensive “minimum’ orders for cus-
fom extruded cabling as well as delay in deliveries also are

climinated. Because of the flexibility of Zippertubing, small
#*Trademuark of duPont.

46 CIRCLE NO. 46 READER SERVICE CARD

cable runs for R & D work are economically feasible. Zipper-
tubing cables can be re-opened for additional work on con-
ductors, virtually eliminating the great costs formerly
incurred in correcting mistakes in prototype development.

Close-up of head showing Zippertubing jacketing and con:
ductors being formed into cable and automatically sealed.,

MEET MIL SPECS

Cables produced on this new equipment meet all necessary
MIL specs, depending on the jacketing material and the pur-
pose for which it is to be used.

CABLE MACHINE FREE

One of the purposes of this new machine is to help manu-
facturers reduce their capital investment and inventory in
electronic cables. A special plan has heen developed whereby
manufacturers who use 10,000 feet or more of Zippertubing
jacketing per month will be provided with one of these
machines at no cost. For those with more modest require-
ments. the machine may be leased very inexpensively with
option to buy, or it may be purchased outright. A 100%
lifetime guarantee is available under all plans, When order-

ing, allow three wecks for delivery.,

AVAILABLE IN THREE PARTS

The Zippertubing cable machine may be ordered in threc
units: basic unit, which includes the head and sealing device;
wire payoff unit, which contains the “tree” and spindles for
holding the wire reels: power unit. which has the take-up reel
spindle, frame and 115 V AC/DC motor that pulls the cable

through the complete process.
SEE MACHINE IN OPERATION AT BOOTHS 1104 & 1201
For complete catalog information or ficld enginecring service, write to
the manufacturer: The Zippertubing Company, 752 So. San Pedro St.,
Los Angeles 14, California. TWX LA 840. Sales oftices and warehonses
are located in all principal cities,
(adcertisement)
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A HOFFMAN SEMICONDUCTOR APPLICATION CASE HISTORY

THIS
VOLTAGE STABILITY
PROBLEM
o HAD TO BE
T SOLVED

FOR CIRCUIT
RELIABILITY IN A
JET ENGINE
TEMPERATURE
INDICATOR

Engineers of the B & H Instrument Company,

Fort Worth, Texas, required an extremely reli-

) l able voltage reference device for their BH183
AutoTemp jet engine temperature indicator,

used in the Lockheed Electra. . . . They chose a

T Hoffman 1IN1530A Zener Reference Element, be-
| cause of its STABLE characteristics even when

B O ‘ subjected to widely varying environmental con-

SCHEMATIC T e b ditions.
woton ' The low 8.4 volt, zener operating voltage of
e —— T IN1530A Hoffman 1N430 and 1N1530 Zener Reference
OF “*8H183 el mcnon Ac some mrur Elements, makes them uniquely suited for use
AUTOTEMP** in circuits which are operating at a low D.C.

RUFERINCE YORTAGE

"E voltage level {from 10 to 30 volts). The units

e have a voltage stability of #-0.1%, or less, over
a temperature range from —55°C to 4-100°C,
at 10mA.
PR B 10w There are over 180 Hoffman Zener Devices avail-
e J T able . .. now in the widest possible range of
imison 3 weouiator | voltage and power dissipation ratings. Write us
ZENER VOLTAGE 1

... tell us your problem . . . the Hoffman semi-
conductor sales engineer in your area will pro-
vide the solutions.

REFERENCE

If you need a job in electronics done quicker and better, contact
CORPORATION
SEMICONDUCTOR DIVISION
930 PITNER AVENUE EVANSTON, ILLINOIS




KAY - . KAY KAY

>
<
&
X
>
EV\/ S
: DRD Attenuators
¥ (ROTARY SWITCHABLE)
Provides Digital Readout of Attenuation 1-119 db
l’.” TR EmP o ".‘l "
AT A A A x
A ARl Eoraat >
Standard Toggle Switch Models, 1-101 db <
® Fixed Zero or 10 db Insertion Loss The three models of Kay DRD Attenuators listed a1 the right hand
® Choice of 50, 70, or 90 Ohm Impedance side of the table offer the convenience of a dircet-reading dial.
® Improved Accuracy — Reduced Maximum Attenuation can be varied from 1.db te 119 db in one-db steps by
Error operating two rotary switches, The standard Kay Attenuators op-
> ® High Frequency Switches—Solid Silver Con- crated by =iz or nine toggle switches are listed at the Jeft. All
; tacts Set in Teflon maodels are set in lghtweight cast bronze housings and offer re-
® 1% Carbon Film Resistors duced maxinum total error and a negligible insertion Joss.
—STANDARD TOGGLE SWITCH MODELS DRD MODELS ~, 3
MODEL  CAT. NO. | MODEL  CAT. NO. | MODEL CAT. NO.| MODEL CAT. NO.
20 430-B 20-0* 4318 30-0* 432-C 40-0* 433-A x
21+ 440-B 21-0% 44]-B 31-0* 442-C 41-07 443-A b
22¢ 450-B 22-0% 4518 32-0¢ 452-C 42-0% 453-A <
4in  Zout *50 ohms nom. *70 ohms nom. 90 ohms nom.
. : 101 db 119 db total
DB Switched 41 db in 6 steps in 9 steps in 1-db steps
Same as 41-db
Steps 20 db, IZOd%b,ISd%b, 3 db, units, plus 3 1 db and 10 db
= ' extra 20-db steps
<Q INSERTION 10 db Zero db at low frequencies; approx. 0.1 db
£ L0SS at 250 mc; approx. 0.2 db at 500 mc
Maximum Total At full attenuation: 0.5 db at 250 mc; At full attenuation: 1.0 db at 250 mc;
Error (includes 1.2 db from 250 to 500 mc 2.0 db from 250 to 500 mc
DRI BETTER ACCURACY AT LOWER FREQUENCIES AND/OR USING FEWER ATTENUATION STEPS
i e DC to 500 mc; useful to 1000 me 4
SWR 1.2:1 max. up to 250 mc; 1.4:1 max., 250 to 500 mc 2
Maximum Power 12 watt
Connectors BNC type UG-185/U
Bimensions 2" x 7" x2" 27 x 9% x 2 5" dia. x 2va "
Weight 2 Ibs. 3 Ibs. 4% Ibs.
> Prices $70.00 l $65.00 $95.00 $195.00
; All prices f.o.b. factory,
NOTE: Kay Attenuators can be made on special oider in 0.5 db steps, and to customer’s choice of
insertion loss, attenuation range, and impedance rating.
WRITE FOR KAY CATALOG 1959-A
Dept. E-8 Maple Avenue Pine Brook, New Jersey CApital 6-4000 lx
>
<
) KAY - KAY"™ KAY
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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 engincering 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

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

o, b
o fe b

CABLE CORP.

CHESTER, NEW YORK

A SUBSIDIARY OF MIAMI COPPER COMPANY

v "Gk D‘ng[ ateel.

Visit Us at WESCON Show—Booth 32401

[ g%
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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.

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

e

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

T Ty

i

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

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

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

secondary lead-in coaxial cables.
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WE MAKE THE SYSTEMS WORK

Almost unique in the world of the electronics
industry, Federal Electric Corporation serves
as a complete engineering service organization
for the government, for industry and for its
parent organization, International Telephone
and Telegraph Corporation. A central engineer-
ing department, at Paramus, provides a pro-
fessional staff for systems and application
engineering, layout and installation planning,
equipment and systems evaluation —and pub-
lications services.

Our job is “making the systems work”. After
complex electronic equipment or systems are
designed and built, they must be installed by
experts, properly aligned, tuned and tested to
assure operation at peak performance. Then
they must be continuously maintained to assure
dependability. In some cases teams must be
provided to operate the equipment, or to train

I

St s sasame [ ——

e

o
wiigs

the user to operate it. All this we do — exer-
cising complete management responsibility.

Prime examples of Federal projects are the
DEW Line of radar stations across Canada and
Alaska and the White Alice communication
system in Alaska. In many parts of the world
FEC has installed and tested TACAN and ILS
systems for military and commercial use. Today
Federal is also engaged in engineering opera-
tions connected with missile test ranges in
Florida and California. From the Arctic Circle
to Spain Federal Electric is keeping systems
working.

For further information regarding posi-
tions in our Systems Engineering staff,
at Paramus, and field engineering assign-
ments in the U.S. and abroad, write
W. F. Duffy, Professional Placement.

FEDERAL ELECTRIC CORPORATION

An Associate of International Telephone and Telegraph Corporation
Paramus Industrial Park, Paramus, New Jersey
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What Wescon Exhibitors Are Saying . ..

Radio, tv, military systems manu-
facturer: “We don’'t expect to
make any sales at the show, but
we're participating for the prestige
value and because our competitors
will be there in force. We’ll pri-
marily be displaying capabilities
rather than new products and hope
to make the usual number of con-
tacts for follow-up calls later on.
There’ll be a big group from our
company and symptoms of last
year’s austerity program are prac-
tically non-existent. We’ll be re-
cruiting heavily—production peo-
ple as well as R&D—since several
of the items which have been in
R&D during the past years are now
in production and we must build
up our work force. Our semicon-
ductors booth will stress new appli-
cations of silicon diodes and Zener
reference units.”

Missile systems, control equip-
ment company: “While we won't
have a display this year, we expect
to be quite active in recruiting
areas and learning what suppliers

and competitors have done over the
past year. We've heard that there
may be some interesting ‘“competi-
tion” displayed between U. S. pro-
ducers and European, Japanese,
and possibly Russian contingents
which will be present.”

Diversified industrial electronics
firm: “We're not introducing any
new products this year and conse-
quently are not preparing for a
“hard sell” show. We're going
mainly for contacts. Our emphasis
will be less on military systems and
heavier on industrial and commer-
cial items. We feel that there may
be a trend along this line among
other formerly predominant mili-
tary electronics people—less models

of missiles and more industrial
gear.”
Components maker: “We'll be

looking more for business cards
and follow-up contacts than cus-
tomers to sign on the dotted
line. We're introducing a few new
products, but in the main, are

stressing upgraded and improved
existing lines. The show this year
will undoubtedly have the same
business-like air it has had in the
past. People don’t go to Wescon to
“blue sky” and drink. It's a vital
part of the education process of
all electronics people. If there is
an over-riding emphasis on any
one field of electronics I'd say it
would be on ground systems. Also,
we expect to see some concentrated
effort on the part of tube manufac-
turers who are pushing tiny vac-
uum tubes in competition with
transistor people.”

Instrument manufacturer: “We
look for another good year at
Wescon but not as good as if it
were held in Los Angeles. Eighty-
five percent of our business from
the West comes from the L. A.
area, and more prospective buyers
attend the L. A. show. Our em-
phasis will be on equipment re-
liability and efficiency, and how
our equipment can cut customers’
costs.”

Looking Ahead . ..

(Continued from p 45)

percent from the last San Fran-
cisco show. To facilitate greatest
coverage in a given amount of
time, exhibits will be grouped
by category—instruments, compo-
nents, ete.

In an effort to more tightly in-
tegrate convention activities, field
trips have been scheduled to tie
in with IRE professional group
categories, and will closely follow
the related technical sessions.
Seven of the Bay area’s top elec-
tronics manufacturers have been
chosen to host field groups, and
two tours have been arranged in
conjunction with Stanford Univer-
sity activities.

York to Speak

Featured speaker at the all-
industry luncheon will be Herbert
F. York of the Defense Depart-
ment’s research and development

ELECTRONICS - AUGUST 7, 1959

Five-ft model of moon, featured in central decoration scheme for 1959 Wescon, is admired
by H. Myrl Stearns (left), Wescon board chairman, and Bernard M. Oliver, executive com-

mittee chairman

section. H. Leslie Hoffman will
sketch a verbal picture of things
to come in his WEMA luncheon
talk, “Look Ahead to 1975.”
Theme of the ever-popular all-
industry cocktail party on opening

day will be “Wescon Welcomes the
50th State.” Four party rooms at
the Sheraton-Palace will be re-
plete with palm trees, and women
guests will be given fresh leis by
six costumed Hawaiian belles.
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for the most efficient £9)
production of
oxygen-free gas

&

look to Amersil for all

high purity fused quartz
a==, requirements.

> RO

NITRONEAL® GAS GENERATOR

... provides by far the most economical and effi-
cient method for the production of pure nitrogen

—completely free of oxygen—and with hydro- R T 6
gen content precisely controlled at any desired o
percentage between 0.5% and 25%. Nitrogen Amersil manufactures and fabricates high purity
is supplied at a fraction of cylinder supply cost. fused quartz for ultraviolet transmission applica-

The Nitroneal Generator is automatic except ﬁonsl |aboratory ware and producﬁon equip-
for startup, with no need for operating person- ment. These products include standard apparatus,
nel. The unit performs instantly, efficiently any- plain tubing in many intricate fabrications, cru-
where in the range of from 25% to 100% of cibles, trays, cylindrical containers and piping
rated capacity. Instaliation requires only a 110 in a full range of sizes up to 25” in diameter.
volt line, water, air, ammonia lines and drain Ingots and plates are available in general com-
facilities. Units can be supplied in capacities of mercial quality as well as in special optical
100 cfh to 10,000 cfh. . . . The catalyst lasts in- grades. Amersil engineers are also prepared to
definitely—maintenance costs are practically nil, assist in developing fused quartz and silica equip-
Write for complete catalog material and data. ment for special requirements. Send for bulletin,
CHEMICAL DIVISION ¢ 113 ASTOR STREET AMERSIL QUARTZ DIVISION * 685 RAMSEY AVENUE

NEWARK, N, J. HILLSIDE, N. J.
CIRCLE 18 READERS SERVICE CARD CIRCLE 19 READERS SERVICE CARD

AMERSIL

CHEMICAL :
QUARTZ

DIVISION

DIVISION WRITE FOR LITERATURE

DOMESTIC ®I7I€inws AMERICAN PLATINUM & SILVER DIVISION, AMERSIL QUARTZ DIVISION, BAKER CONTACYT DIVISION, BAKER DENTAL DIVISION, BAKER SETTING DIVISION,
BAKER PLATINUM DIVISION, CHEMICAL BIVISION, EAST NEWARK INDUSTRIAL CENTER, HANOVIA LAMP DIVISION, HANOVIA LIQUID GOLD DIVISION, IRVINGTON-BAKER
REFINING DIVISION, D. E. MAKEPEACE DIVISION, NATIONAL ELECTRIC INSTRUMENT DIVISION, RESEARCH AND DEVELOPMENT DIVISION, H. A. WILSON DIVISION,
COMPANIES ASROAD) ENGELHARD [INDUSTRIES OF CANADA, LTD. TORONTO, ENGELHARD INDUSTRIES OF QUEBEC, LTD. MONTREAL, ENGELHARD INDUSTRIES, LTD.
LONDON, ENGELHARD INDUSTRIES A. G. ZURICH, ENGELHARD INDUSTRIES PTY., LTD, MELBOURNE, SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S, A. BOGOTA,
INDUSTRIE ENGELHARD S. P. A. ROME, ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, LTD. JOHANNESBURG. ASSOCIATED COMPANIES; ACME TIMBER INDUSTRIES LTD.,
SOUTH AFRICAN FOREST INVESTMENTS LTD,, SOUTH AFRICA, AZOPLATE CORPORATION, CHARLES ENGELHARD, INC., NUCLEAR CORP. OF AMERICA, INC., U.S.A.
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a simplified mirror-bright
silver plating process

Here is the most efficient, simple procedure to
protect electrical electronic and lamp compo-
nents with a mirror-bright silver finish—through a
complete range from flash to heavy deposit. The
procedure is easy, economical and non-critical—
with little or no polishing required. Silva-Brite is
a clear, water-white solution, enabling the oper-
ator to observe work as it is being plated. Uni-
formly good results are attained with current
densities ranging from 10 to 40 omperes per
square foot. Normal room temperature opera-
tion minimizes fumes and tendency toward bath
decomposition. Send for descriptive data together
with detailed plating procedures.

AMERICAN PLATINUM & SILVER DIVISION
231 N. J. RAILROAD AVENUE, NEWARK, N. J.
CIRCLE 20 READERS SERVICE CARD

AMERICAN
PLATINUM

ECONOTAPE crosshar
contacts are most efficient

for electrical relays

You can now get ideally efficient crossbar con-
tacts for your electrical relays—with as many con-
tacts as you need, where you need them—with
positive assurance of full, contact surface. This
has been made possible through the development
of Makepeace's new ECONOTAPE, a precision-
drawn shaped or rectangular contact wire in
either solid precious metal or in laminated metal
~in your choice of gold, platinum, palladium, sil-
ver and their various alloys.

Econotape crossbar contacts are supplied com-
plete, attached to Makepeace blades . . . at-
tached to blades supplied by you...or Econotape
for your own attaching.

Econotape is cut off and welded to the blade
in one operation. It is no longer necessary to
handle and attach individual button type con-
tacts, Positioning of Econotape on the blade is
done automatically as the tape is cut off and
welded. Permanent attachment is assured by a
homogenous metallurgical bond that is undis-
turbed by expansion and contraction caused by
temperature changes.

If you are designing a new relay or trying to
cut the cost of your present mechanism, send for
Econotape Crossbar Contact literature.

D. E. MAKEPEACE DIVISION * PINE & DUNHAM STREET

ATTLEBORO, MASS.
CIRCLE 21 READERS SERVICE CARD

& SILVER
DIVISION

- TN
E‘NG’E‘LHARD INDUSTRIE’E’ "

FFI1CES:

EXECUTIVE ©

w JERSEY
ASTOR STREET * NEWARK 2. NE
113
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NEW SPRAGUE
MODEL 500
INTERFERENCE
LOCATOR ,

| This improved instrument is a
. compact, rugged and highly
sensitive interference locator—
with the widest frequency
range of any standard avail-
able unit,

New improvements in Model
500 include: greatly increased
sensitivity, meter indications
proportional to carrier
strength, transistorized power
supply. Engineered and dc-
signed for practical easy-to-
operate field use, it is the ideal
instrument for rapid pinpoint-
ing of interference sources by
electric utility linemen and in-
dustrial trouble shooters.
Model 500 tunes across the
entire standard and FM broad-
cast, shortwave, and VHF-TV
spectrums from 540 Kc to 216
Mc. For full details send for
brochure IL-102.

4
e d

SPRAGUE ELECTRIC COMPANY
35 MARSHALL ST, o NORTH ADAMS. MASS,

SPRAGUE

¥
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|
l
|
|
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Sales-Order System

Here's how one company meets firm delivery

promises, develops and holds new customers

By ROBERT F. STOCKTON,

Manager of Sales

G-V Controls, Ine.,

Livingston,

Hl and HAROLD L. WEINBERG

Manager of Manufacturing
No da

Production control clerk consults progress chart to report status of a customer’s order.
Dark tabs tell stage order is in, when last reported on

WE HAVE a two-part sales-order sys-
tem that works very well. One part
contrals in-plant order scheduling,
the other runs our sales projects.

Necessity was the mother of
both. And now both are indispen-
sable members of our business
family.

First, order scheduling.

For each product category, the
sales department forecasts total
sales 4 to 6 months in advance. Pro-
duction then sets up weekly capac-
ity schedules based on this forecast.

It takes 4 weeks to process a nor-
mal order. So 4 weeks before de-
livery date, sales tells production
exactly what types and quantities it
is to ship. This way, calling the
shots, sales can make promises to
customers, order any changes
wanted. But once orders go to pro-
duction, no changes can be made ex-
cept in emergencies—and then only
if production agrees.

On a rush order (under 4 weeks)
two additional steps are taken: 1.
Quantities are limited to 10 pro-
duction units per order. 2. The
move ticket (which travels with
each order) gets a priority code.
Since each production station han-
dles orders on basis of earliest date,

the rush request is met.

Seven assembly line check-points
keep track of all orders. Each sta-
tion records work done that day.
Production control gets all records
the next morning.

Each order has a card that slides
into the slotted vertieal card-holder
(photo). Only the card’s top sticks
out. Cards are grouped according
to date due. A visual indicator on
each card tells what stage the order
is in.

But this isn’t enough. We must
know when the order was last re-
ported. We have a different indi-
cator color for each day of the
week. Thus, we know where the
order stands in production and
what day it was last reported on—
all at a glance. Sales can immedi-
ately answer customers’ delivery
questions. Production constantly
knows what’s lagging, where every
order is in the shop.

Any prospective customer be-
comes a project card. Projects are
grouped by areas where we have
sales reps. Each project card head-
ing describes the project in terms
of our products and in terms by
which the customer identifies it.

Issuance of this card to our sales
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Pays Off

rep tells him we will keep an active
record on the project until a sale
is made or the project fizzles.

All papers—orders, memos, let-
ters—pass across the desk of the
man running the Project File. For
each, he identifies the project and
enters an abstract of significant
data on the project card.

If nothing happens for several
months, we send the sales rep an
inquiry form. It gives the project’s
latest status, asks for new data.
The form makes it simple for the
rep to reply.

The visible edge of each card in
the file carries 24 numbered spaces
—one for each month for 2 years.
Each entry on the card is marked
with a symbol in the proper square
on the visible edge—S means
samples have been supplied, T that
tests are underway, and so on.

““Move Is Ours”’

Thus a quick glance tells us how
long it has been since we have had
word on any project. Most sym-
bols are marked in blue. A red
symbol means the next move is
ours . . . the customer is waiting
for test data, engineering recom-
mendations, or other information.

When the project no longer war-
rants attention, the card is moved
to a dead file. When the project
results in a production quantity
order, the card is shifted to another
file where it reminds us to go look-
ing for another order later on.

This system makes sure we give
customers continuing assistance,
and that we do not lose sales by
failure to follow-up.

The system has also produced
much other useful information.
From it we learn which sales areas
do the most consistent follow-up
work and which turn the highest
proportion of projects to actual
sales. Sales management people
consult the project file before visit-
ing a territory to see what the im-
portant projects are.

A periodic review of all projects
tells us of the relative interest in
our various products and how it is
changing. It tells us how many of
our projects result in sales, and
how many we lose and why.
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Miniature
Pulse Transformers

| semaous
[ 402

Sprague miniature pulse transform-
ers are ideally suited for applica-
tion in low-power, high-speed
computer circuitry where pulse
signals may range up from 20 milli-
microseconds and wider in dura-
tion, at repetition rates as high as
10 megacycles, with pulse levels
ranging from fractions of a volt to
several hundred volts.

Typical circuits utilizing Sprague
Pulse Transformers include pulse
amplifiers (for current or voltage
step-up, impedance matching, de-
coupling, pulse inversion and push-
pull operation); pulse shaping and
differentiating; blocking oscillators
(in regenerative circuits of the
triggered and self-triggered type);
general transistor circuits.

Choose from Sprague’s wide va-
riety of mounting styles, shapes and
encasements . .. for conventional or
printed wiring board assembly.

Write for the complete series of
engineering bulletins to Technical
Literature Section, Sprague Electric
Company, 35 Marshall Street, North
Adams, Massachusetts.

CIRCLE NO. 41 READER SERVICE CARD
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Sprague offers

a wide variety of

MAGNETIC
SHIFT REGISTERS

for aircraft, missiles,

computers, and controls

Just the right case styles...
types of sealing ... number of
stages ... read and write pro-
visions you need! Sprague mag-
netic Shift Register Assemblies
are matched to your specific
application requirements to
make them your best buy!

Standard designs are easily
modified to meet most system
requirements. All are 100%
pulse performance-tested be-
fore they leave the plant.

For engineering assistance on
your Shift Register problems,
write to Special Products Divi-
sion, Sprague Electric Company,
Union St., North Adams, Mass.

SPRAGUE"

THE MARK OF RELIABILITY
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FREE-SPACE ROOM in Boeing antenna and radar laboratory.
built -for advanced antenna and radome development and testing.
Expanding missile and advaneed jet aircraft projects at Boeing pro-
vide outstanding carcer oppwrtunities for engineers in virtually
every area of electronics.

. * Qiq:'n

i > N

BOEING ENGINEERS atlaching missile monitor
plug for dynamic compatibility test of BoMaRrc inter-
ceptor. In addition to wide variety of simulated tests,
BOMARC lest firings are conducted at Cape Canaveral,
Florida. Expanding Boeing projeets offer engineers and
scientists outstanding carcer openings, all with plenty
of opportunities for advancement.

BOEING-DEVELOPED and built electronic counter-measures
simulator, typical of many aldvanced areas of assignments open at
Boeing in electronics. Openings also available in fields of infrared
techniques, radar and beacon miterrogator systems, electronic cir-
cuitry, and guidance and control systems, among others. Boeing
research and development facilities are the most extensive in the

industry. They could help you get ahead faster.

ANALOG COMPUTER installation used to simulate missile
trajectory, ground control and 1erminal guidance. Boeing missile
assignments are available on BoMARc, the nation’s longest-range
supersonic defense missile, and on Minuteman, an extremely ad-
vanced solid-propellant intercontinental ballistic missile system.

56

Write today, for your free copy o,
24-page booklet, “ Environment for
Dynamic Carcer Growth.” It pictures
the career areas and advantages that
could assure you a brighter future.

Mr. Stanley M. Little,
Boeing Airplane Company,
U. Box 3822-END.Seattle 24, Washington.

Send me the Boeing career hocklet by return mail.

N5 000000000000000060060000000000000000000CEGE000000I00AB0ACOA0G
Address....... 0000000000000090000000000a0 City.ocoiooans State......
Degree(s) - . ovvvevivivininnnnnn. Field of interest...o.vvvnivnnnnn..
FXpPerience «..ooiiiiiiiiviiisisiiiiiaiiiines e

BOEING

Seattle » Wichita « Cape Canaveral
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add richness and style
to control panels

and instruments

A new concept in multi-turn counting dial styling . . . series
1360 Microdials by Borg. These new Borg Microdials
were specially developed to harmonize with the
desiga of present-day electronic equipment. Presently
available in five color variations of red, gray and
black. Borg has retained all the quality mechanical
features that have made their Microdials famous . . .
smoothness of operation . . . no jumping or step
action . . . absence of noise . . . fewer ambiguities

in reading due to human error. A contoured brake
arm locks settings in place yet does not interfere with

dial operation. Write for further data and prices.

BORG EQUIPMENT DIVISION

Amphenol-Borg Electronics Corporation

Janesville, Wisconsin

e
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stand fopr [electronics]

1. Allen Mitchell is President and a founder of
United Transformer Corporation, a company which
placed its first advertisement in electronics more
than 25 years ago.

United Transformer manufactures 700 stock items
for virtually every application in the electronics field.
Mr. Mitchell is a graduate engineer who entered
college at the age of 14. At 16 he was the chief engi-
neer of a transformer company and at 18 the director
of engineering.

Do you, Mr. Mitchell, directly or indirectly influence
the purchase of electronic equipment for your or-
ganization?

Naturally, 1 do.

Do you use the electronics BUYERS’ GUIDE as your
source book for electronic purchases?

Yes. I keep it available in my office at all times.
How long have you been a subscriber to electronics?

Since the day of its inception.

Why have you continued to pay for electronics when
You can receive ten other electronic publications free?

To me electronics has a peculiarity. It has excel-
lent technical coverage. It has the most pages of ad-
vertising, and naturally I want to keep abreast of the
industry in terms of the products shown in the ads.
For a number of years your company has reserved
the inslde front cover of electronics for its sales mes-
sages. What is behind this decision?

Basically, we are a key manufacturer in our field
for engineering products. As such we prefer to main-
tain a prestige position in the prestige magazine of
our industry.

If it’s about electronics, read it in electronics

electronics

Published WEEKLY plus the mid-year electronics BUYERS' GUIDE
A McGraw-Hill Publication * 330 West 42nd Street, New York 36, N. Y.

o @
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Model A12’s pass rugged military environ-
mental tests for altitude, shock, temperature,
humidity and electro interference.

Design and construction techniques used in the Model A12
amplifier are fully two years ahead of the field! These
advanced techniques enabled the Model A12 to meet stiff
environmental qualification tests which resulted in their

being selected by Martin engineers for use in the Titan
ground support equipment.

Use of totally transistorized circuits gives the A12 unmatched
reliability and performance, and minimizes heat dissipation
problems inherent in vacuum tube instruments. Plug-in
ctched circuit boards and modular internal construction
make servicing and maintenance checks easy --the amplifier

(] |
\ / I ’11"tln lC |‘7 S can be disassembled and reassembled in less than 10 minutes.
C Your E-I representatives can give you complete information.
T
_4

AJ 16 Ct rO ' :' ot |
Y X Ig, AR
Instruments ®

L8~
% variations, gain settings,

D.C. Amplifiers | eeielE
for TITAN
ground support

equipment

Plug-in attenuators of the
Al2 provide convenience,

Totally transistorized—dissipates only 7 watts.

1 Drift less than 2 microvolts for 200 hours.

i 019% lingarity and stability.

100 megohms input impedance —40 milliohms
output impedance.

1.db DC to 10 KC.

Noise less than 10 microvalts wideband.

Single ended or differential input.

Operates to specifications from 07 to 50°C.

Self-contained power supply —operates on any
line frequency from 50-400 cps.

Mil-type chopper gives unmatched reliability
for the life of the instrument.

7" % 19" panel accommodates 8 instruments.

SAN DIEGO 11, CALIF.
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‘BUILT-IN GERMANIUM TRANSISTOR

RELIABILITY APPLICATION NOTES

TP 0 00 W ED GO > an B anEn wn W r - - -
. ‘ 630 WATT DC-TO-BC POWER CONVERTER 90% EFFICIENT
P 20pf, 20V
(, H ‘ +I1\=
K L AN
114 w DI 15a .
- 20w
: o
H INPUT 500 I _ . +J_C4
Low Res (0.052) at high temperatures s 28voLTs A 2N5148 Lo D3 -
insured by large ring emitter-base 25 AMPS  50v | t ; D4
area. Leakage currents minimized by 1% s * )
all welded construction . . . no con- ] + h
taminating solders or fluxes used! H 2N514B L3§ L5 D2
: . D5\,
% =2 °
) . ; 20pf
fﬁ" 20v
& q
20 20w
H L NOTES
L5 may be wound according to the output voltage desired, Core-type 50022-2A Magnetics, Inc.
g D O e onar | ver milampere, Q- Q2—2N514B 80 volt 25 amp each mounted on & mini-
High current-carrying capacity and ' The giout curent and load wil then detemne D2, 03, 747 SCERAS TR B R
maximum safety aga|n§t OV.el"heatlng LZ: 13-17 Renaeach 410 bifilar wound aluminum 1/16” thick. Operation to 50°C.
prowded by heavy 90-mil emitter lead. {1, L2—4 turns each 16 Frequency about 1 ke,
- asm MRSt eeoEeS e eascPENelveSNe

REDUCE YOUR COMPONENT COSTS
WITH ONE TI POWER TRANSISTOR!

Save on overall costs and up your circuit reliability by
selecting one specific TI germanium power transistor
for your high power circuitry job. The need for tran-
sistor paralleling is greatly reduced...and, in many
applications, eliminated... with TI’s newest high
current alloy-junction power transistor series. If you
are using two types in parallel for a 25-amp job, save
by using one TI high current alloy-junction transistor!

Ranging from 10 to 25 amps in 40, 60, or 80 volt types, all

units feature guaranteed gain at maximum rated cur-
rents and 1.5 volts Vg For your high current switching
applications, all types highlight typical switching times
at 25°C of 12.0 usees (t,,) and 7.0 usecs (t,q).
Contact your nearest Texas Instruments sales engineer
for applications assistance or your nearby TI distrib-
utor for off-the-shelf delivery at factory prices. For high
reliability, high performance, and a full year product
guarantee, you can rely ...on TI!

r escecanevss

]

H ~ &, F ¥ e F O e yF &

' maximum ratings at 25°C s & L N S ~ N Yy s & =

! s & & &§ & § & 5§ & & 8 & s

: Vego  Collector-to-Base Voltage (1, = —5ma, Iy = 0) -40 ~60 80 | —40 60 -8 | ~40 60 —80 ] —40 —60 —80 v

[ Veex  Collector-to-Emitter Voltage (Vi = 4-0.2v, I = ~5ma) —40 —60 80 | —40 -~-60 -804 —40 —-60 —8 | -—40 60 —80 v

: Veso Emitter-to-Base Voltage (I, = —5ma, I¢ = 0) —-30 -30 —> —30 —-30 v

1 I DC Coltector Current -10 —15 —20 —25 a

] I DC Emitter Current 10 15 20 25 a

: Ig Base Current -5 a

1 Total Dissipation 80 w

: T, Junction Temperature 95 ¢

‘---------‘----.‘----‘ L] . - '
O

Qermanlum and silicon transistors
silicon diodes and rectifiers
r.vniﬂmp solid tantalum capacitors
precision carbon film resistors

scnsvls‘ﬁ" silicon resistors

CIRCLE NO. 60 READER SERVICE CARD
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FIG. 1—-Miniature f-m transmitter (A), flip-flop counter (B)

Tunnel Diode: Big Impact?

Some scientists predict new diode’s influence will

compare to that of transistor

SCIENTISTS of GE Research Lab-
oratory, Schenectady, N. Y., pre-
dicted this week that the new tun-
nel diode (ELECTRONICS, p 82, June
12; p 69, July 10) will become a
widely used component in electron-
ics in the next few years. This
diode may well have an impact on
the electronics industry comparable
to that of the transistor about 10
years ago, they said.

Characteristics

The tunnel diode resembles other
semiconductor diodes in that it has
a p and an #» junction., However,
the barrier, or space-charge deple-
tion region of the tunnel diode is
extremely thin, less than one-mil-
lionth inch.

It is this thin barrier that gives
the diode its name and ability to
respond to frequencies in the kme
range. Other qualities of the tun-
nel diode. such as the slope of its
current-voltage characteristic, are
attained by extreme care in fabri-
cating the diode.

The tunnel effect describes the
ability of electrons to travel across
the barrier with the speed of light
—or produce the same effect—even
though the electrons do not seem-
ingly have energy to surmount the
barrier. It appears as though
phonons—ultrasonic vibrations of
the diode crystal lattice—may con-
tribute the energy required by the
electrons to get them over the
barrier.

As diode forward bias is in-
creased, current rises to a peak.
After the peak, the current falls

ELECTRONICS - AUGUST 7. 1959

with increasing voltage, thus pro-
ducing a negative-resistance region.
Current drops to the bottom of a
trough and then rises again. The
negative-resistance portion of the
characteristic may be used to am-
plify small input voltages. Figure
1A shows a miniature microphone-
driven f-m transmitter which pro-
duces 0.1 mw between 90 to 120
me. Here the diode functions as
both oscillator and amplifier.

Use of the up-and-down current-
voltage characteristic is illustrated
in Fig. 1B. Initially, either diode
conducts and the other diode is non-
conducting. Momentary closing of
switch S, exchanges conduction
states of both diodes. Counting
rates of 10 mc are possible now,
with higher rates forecast for the
future.

Applications

The following qualities give the
tunnel diode remarkable promise
for use in communication and com-
puting equipment: high-frequency
response (over 100 kmc is conceiv-
able), low input-power requirement
(about 1 mw), low noise figure
(only the maser and parametric
amplifier give lower noise), sim-
plicity, and the ability to withstand
environmental extremes (with-
stands nuclear radiation, works fine
at few degrees above absolute zero,
performs the same at 32 F and
600 F as at 70 F). Although pres-
ent tunnel diodes handle 5 amperes
(at a few tenths of a volt), future
tunnel diodes will handle far more
current.

DELIVERED
OFF-THE-SHELF
From

MILGRAY

~nYour Authorized
~ Tl Distributor

ALL Tl semiconductors are in
stock, ready to be rushed to you
NOW! There is no delay when
you order from MILGRAY,

You know you are getting maxi-
mum reliability when you specify
Texas Instruments semiconduc-
tors, USE PROVED by thousands
of customers and GUARANTEED
for one full year by TI,

AVAILABLE IN

1-999 QUANTITIES:

Silicon transistors, germanium tran-
sistors, silicon diodes and rectifiers
and carbon film resistors.

sensistor silicon resistors: 1-499
tan-Tlcap tantalum capacitors: 1-99

CIRCLE NO. 61 READER SERVICE CARD 61



PUTTING MAGNETICS TO WORK

Hold your frequency under fire (and ice)!

New linear permalloy core keeps filters frequency-stable over
a wide range of temperature conditions—at half the cost

Designers of audio filter networks, faced with the high price
of components and the need for frequency stability over a
wide swing in ambient temperatures, can now benefit from a
most significant development~the linear molybdenum perm-
alloy powder core.

The linear cores we've developed are used with polystyrene
capacitors. This combination costs as little as half the price
of temperature-stabilized moly-permalloy cores and the sil-
vered mica capacitors with which they must be used.

What's more, frequency stability is increased! For tempera-

tures ranging from —55°C to +85°C we have observed fre-
quency stability variations as low as 0.05%,. This is consider-

ably less frequency shift than normally expected with tem-
perature-stabilized combinations.

We guarantee the temperature coefficient of these linear
cores within a very narrow range! Information regarding
sizes, prices and performance behavior awaits your request.
Popular sizes,»in 125 permeability only, available immedi-
ately from stock. Magnetics, Inc., Dept. E-74, Butler, Pa.

=

MAGNETICS inc.

SEE US AT WESCON!
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Cutting costs of
Switch Installation...

your job...and Centsalab's

ow!

Centgalab Printed Circuit Switches

the greatest advance
in switch design
in decades

The cENTRALAB Series 20 Printed Circuit
Switch provides these cost-saving
advantages:

1 Elimination of switch wiring errors.

Simultaneous connection of all switch-
2 ing leads during dip soldering of etched
circuit boards.

3 No hardware is required for rigid
anchoring of switch to the board.

SPECIFICATIONS:

Construction: 134" high x 2” wide laminated
phenolic sections. Bolted con-
struction multiple sections and
staked single or dual section

Switching assemblies.

Combinations: 1 pole—12 positions through
6 pole—2 positions. Also avail-
able with dual concentric
shafts for A.C. line switch or
14 watt variable resistor,
equipped with printed circuit
terminals.

Rating: 2 amperes at 15 volts D.C.,
150 ma. at 110 volts A.C.
(make and break, resistive
load).

Insulation: Laminated phenolic type PBE
per specification MIL-P-3115.
Voltage breakdown 1000
volts RMS.

Rotational Life: 10,000 cycles minimum.

For complete physical and electrical speci-
fications on CENTRALAB Printed Circuit
Switches ask for Bulletin EP-757.

A Division of Globe-Union Inc.
. 914H E. KEEFE AVE. « MILWAUKEE 1, WIS,
5 4 @ In Canada: 669 Bayview Ave., Toronto 17, Ont.
<5956 ’
®

VARIABLE RESISTORS « ELECTRONIC SWITCHES o PACKAGED ELECTRONIC CIRCUITS o CERAMIC CAPACITORS « ENGINEERED CERAMICS
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See these products at the 1959 Wescon Convention, Booth Numbers 3218-3220

ZENER
D VoLTAGE
. & TESTER®

v
Provides Automatic Presentation Of:
APPLICATIONS: zener diode voltage . . . transistor
e Laboratory breakdown and zener voltage
Experimentation . diode inverse and reverse

Circuit Design
Quality Control
Trouble Sheoting
Production Testing

voltages. Also Tests For . .

zener diode impedance.

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 fine 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 Source 115VAC, 60cps
Zener Voltage Range ...vvuvniniiiiiiiiiinnneesnsninsssneasarenns 0-300VDC
Zener Current Range 50 Microamperes-50ma
Measurement Accuracy Better Than 2%

Metering s s siiasn sidviae e dnssseeaesnnes snaloaiosaesosinea s Direct Reading Ez, Iz
Zener Impedance ...vvivuiiineiinns Provision for AC Modulation lac, Eac Reading
Physical .....ccoiiiiiiiiiinnn.. Sloping Front Cabinet, Size: 12x8x19 inches

Model DT100  $275.00
FOB Factory, Subject to change without nofice

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 PI.,

Cedar Grove, N. ). CEnter 9-3000

SUBSIDIARIES
Era Electric Corporation * Nutley, N. J. Era Pacific Inc.

TWX NJ1144

* Santa Monica, Cal.

64 CIRCLE NO. 64 READER SERVICE CARD

MEETINGS AHEAD

Aug. 17: Ultrasonies, National Sym-
posium, PGUE of IRE, Stanford
Univ,, Palo Alto, Calif.

Aug. 18-21: Western Electronics Show
and Convention, WESCON, Cow
Palace, San Francisco.

Aug. 23-26: Electrical Conf. of the
Petroleum Industry, AIEE, Wilton
Hotel, Long Beach, Calif.

Aug. 23-Sept. 5: British National Ra-
dio & Tv Exhlbltlon, British Radio
Industry Council, Earls Court, Lon-
don.

Aug. 24-26: Gas Dynamies Sym-
posium: Plasma Physics, Magneto-
gasdynamics; American Rocket So-
ciety, Northwestern Univ., Evanston,
111

Aug. 24-27: Ballistic Missile and Space
Technology, USAF, Space Tech-
nology Labs, Ine., Los Angeles.

Aug. 31-Sept. 2: Arimy-Navy Instru-
mentation Program, Annual Sym-
posium, Douglas Aireraft and Bell
Helicopter, Statler-Hilton, Dallas.

Sept. 1-3: Association for Computing
Machinery, National Conf., MIT,
Cambridge, Mass.

Sept. 3-6: Air Force Association’s Na-
tional Convention, Exhibition Hall,
Miami Beach, Fla.

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

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

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

Oct. 12-15: National Electronies Con-
ference, IRE, AIEE, EIA, SMPTE,
Sherman Hotel, Chicago.

Mar. 21-24, 1960: Institute of Radio
Engineers, National Convention,
Coliseum & Waldorf-Astoria Hotel,
N. Y. C

Theles more news in ON the
MARKET, PLANTS and PEO-
PLE and other departments be-
ginning on p 138.
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fixed compasition SLIDE SWITCHES FERRITE
RESISTORS the most complete line cores

a dependable source of supply
for these 7 reliable component types

O Write for details on any type
Electronic Components Division

< STACKPOLE CARBON COMPANY, st Marys, Pa.

>
P et <
I 5
f:)‘(e . ;] Sa
~ “y inexpensive fixed composition
> - CAPACITORS
& N\‘\(%ﬁ& 0.1 to 10 puf

> O

VARIABLE SNAP SWITCHES CERAMIC
composition . for record changers, PERMANENT
RESISTORS auto tuners, etc. MAGNETS

ELECTRONICS - AUGUST 7, 1959 CIRCLE NO. 65 READER SERVICE CARD
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Small-World Resistors
with out-of-this-world Reliability

Miniaturization is a severe test of performance, for reliability tends to shrink
faster than size. Here, where critical equipment had to be made smaller, yet more.
reliable, Bendix-Pacific pinned performance to the reliability of IRC

precision film resistors.

IRC Molded Metal Film Resistors combine excellent stability on load with a
low, controlled temperature coefficient that is far superior to other precision
film resistors. They exceed requirements for extremely close
design tolerances and have excellent high frequency
characteristics. Where these superior characteristics are not
required, IRC Molded Deposited Carbon Resistors offer
excellent all-around performance and economy. Both types
available in 13, 14, 15, 1 and 2 watt sizes . . . and exceed
MIL-R-10509B specifications. For design data, write for
Bulletins B-3 and B-9.

New Subcarrier Oscillator typical of integrated reliability and miniaturization ackieved in telemetry equipment by
Bendix-Pacific Division of Bendix Aviation Corp., North Hollywood, Cal.
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“THERMAL BOND"”

EXCLUSIVE TUNG-SOL CONSTRUCTION

MEANS NEW STANDARDS OF TRANSISTOR
PERFORNMANCE IN COMPUTER APPLICATIONS

DOUBLE ANCHORED

JUNCTION TAB STRESS-RELIEVED

EMITTER CONNECTOR

STRESS-RELIEVED
COLLECTOR CONNECTOR MATED SEAL

HEADER

EXCLUSIVE TUNG-5OL
“THERMAL BOND"

With ‘““Thermal Bond", the transistor

Junction tab is securely joined to - = 3
the base plate of the transistor. The N :
bonding material provides complete ﬂ
etectrical insutation, while Increasing
heat dissipation, -
TO-5 INDEX TAB

From Tung-Sol, originator of the Cold Weld Seal, comes a 1. Withstands 20,000 G centrifuge.

new design approach to greater mechanical reliability in 2. Exceeds all MIL environmental specs—shock—vibration

computer switch transistors. —salt spray—centrifuge—moisture resistance, ete,
9N1313 (TS1000) is a PNP germanium alloy junetion 3. Excellent current gain lin.euri.ly (low beta fall-o(f'). )

transistor which is designed for use in high current, high . n’ler"('l“ld e e df’{f‘“"g is lowest for electrically in-

speed switching applications. This new transistor provides 3 ;:;;ﬁ)ly ;‘r:gfi (R ORG LG DY

an ideal }')ﬂlill‘l(:‘(’.of the most wanted characteristics as re- TIramediate availability

vealed by survey of computer designers. Certainly, more information is av ailable. Write:

Tung-Sol Flectrie Inc., Newark 4, New Jersey

G e g
T T Sa 7 ( 2NI313 BETA FALL.-OFF CHARACTERISTIC
MAXIMUM RATINGS TYPICAL CHARACTERISTICS (25°C) 100 f——t—r l l +— jr —!
BVcho —30V fub 12 Mc z | [ |
BVeso -—20V Cob 12 puf o] i
BVcex (Vpe=0.1V) —20V hee (lg=1mA) 60 s 75 B m— — —\\
BV(cgo —12v hee (lc=400mA) 40 g l | I |
Ic {continuous} 400mA (t;-+1a) {rise S
ic (peak) 1.0 A plus delay)  0.45 usec 5 50 — Tt
Ty —65% to t; {storage) 0.30 usec E | | ]
+85% t (fall) 0.20 usec 3
Pc 17 5mW Thermal & 25'[— o B T J I
Resistance 0.350° C/mW [ | ] [ l
Iceo @ —12V l I | J
25°C 2.5 pA 50 100 150 200 250 300 350 400
65°C 25 uA COLLECTOR CURRENT {mA)

& TUNG-SOL
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FAIRCHILD TYPE 909
MULTI-TURN HAS

ALL-METAL
* STOPS « SLIDER
* ROTOR +» HOUSING

There are no phenolic, plastic or
other non-metallic materials in the
type 909’s mechanical components.
This rugged, precision %" diameter
10-turn potentiometer offers the ut-
most in reliability and performance.

The design can be built with linear
as well as non-linear functions. It has
low noise, good shock and vibration
characteristics and excellent linearity
(% 0.5% to = .05%). Temperature
range is — 55°C to + 90°C standard
and to + 150°C in high temp version.
Several units can be ganged on a com-
mon shaft in from 3 to 20 turn con-
figurations.

8
o%&
c

68

'\\1'-"5"“5
3 3\ anf

5\8‘1"04
SyYLY

FAIRCHILD PRECISION

WELDED TERMINALS

HELICAL PRECIOUS METAL
SLIP RING

DUAL SLIP RING CONTACTS: :}

STAINLESS STEEL
BALL BEARINGS‘

STAINLESS STEEL HOUSING

Fa CON
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POTENTIOMETERS

Having missiles fire as predicted is becoming more and
more vital to the defense program. The reflection of this is
the increased importance of the Reliability factor, or in a
phrase the “Predictable Excellence”, of components.

In the future less business will go to the unproven though
low priced producer. Management has learned that the low-
est initial cost does not always result in the lowest end cost.

Fairchild’s precision potentiometers are proven perform-
ers. They are flying with predicied excellence in the nation’s
most important missiles and aircraft, some of which are
illustrated above. They have a reputation for sustained high
accuracy, lowest noise level and long life. As a result, Fair-
child Reliability is fast becoming an industry standard.

For example, Fairchild High Reliability pots contain only
high temp stabilized materials, welded terminations, and
precious metal contacts. They are built to close dimenstonal
and design control. And they are subjected to a continuing
inspection and quality control program which includes tor-
‘ture testing 1 out of every 100 production units.

For more information write Dept. 26-E.

S

~.

RELIABILITY
INSIDE
THE
BLACK BDX

COMPONENTS DIVISION
225 Park Avenue » 6111 E. Washington Blvd.
Hicksville, L. I, N.Y. ¢ Los Angeles, Cal.

[}
[}
.
°
°
A Subsidiary of Fairchild Camera and Iinstrument Corporation e
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3-TURN High Reliability
POTENTIOMETERS

This 78’ dia. type 906 is one of
three sizes offered by Fairchild.
All feature exclusive long-life
wiper guide mechanism.

SINGLE-TURN LINEAR
AND NON-LINEARS

Type 751 %" dia. is one of 28
different types available in
sizes up to 5”. Functional ac-
curacy over life is guaranteed
— Fairchild's “Safety Factor”
for reliability.

2, ‘ s
vy o

[

LINEAR MOTION
POTENTIOMETERS

The flexibility of the type 910
design permits 1 or 2 resist-
ance elements, and various
stroke lengths. MIL-E-5272A
environments are exceeded
for the Fairchild Reliability
“Safety Factor’.

SINGLE-TURN
METAL FILMPOTS

Precious NOBL-OHM metal
film resistance element offers
infinite resolution, tempera-
ture operation to +225° C
and low quadrature voltage.

IRCHILD ; -

CONTROLS CORPORATION &

PRESSURE
TRANSDUCERS

POTENTIOMETERS
ACCELEROMETERS

T
‘\m——\

» m ~"-»,-\a

10-TURN High Reliability
POTENTIOMETERS

Available in %" to 1'%, dia,
and in 3 different designs to
suit your needs. The 17 dia.
type 920 shown above takes
30 G's at 2000 cps.

SINE-COSINE
POTENTIOMETERS

Sizes 148’ to 5” dia. Bullt
with Fairchild High Reliability
resistance elements featuring
top-wiped, shaped card wind-
ings which provide higher res-
olution and conformity regard-
less of position.

=t ﬁ o

MINIATURE TRIMMING
POTENTIOMETERS

3" dia. type 926 and V2" dia.
type 927 exceeds MIL Std.
202A,rated 150° C. Metal case
and precious metal contacts
are Fairchild's reliapility
Safety Factor'.

FILMPOT 28-TURN
TRIMMERS

For rugged environments and
temperatures when infinite
resolution and unsurpassed
reliability is required. Avail-
able from stock.

CIRCLE NO. 69 READER SERVICE CARD 69



SUPRAMICA" 560
ceramoplastic

the world’s most nearly perfect

precision-molded electronic insulation

gives this MICRO SWITCH assemhly

A DIVISION OF MINNEAPOLIS-HONEYWELL

total dimensional stability!

This subminiature assembly—no bigger than your thumbnail—is a high-temperature
switch, precision-made for the MICRO SWITCH Division of Minncapolis-Honey-
well, and designed for use in missiles, aircraft and other clectronic “hot spots.
Precision-molded of SUPRAMICA 560 ceramoplastic, the switch basc has rotal
dimensional stability at temperatures up to +750°F in this application, and up to
+932°F in many others. It has also been used in extreme /o temperature applica-
tions as found in missile launching environments.

Reports MICRO SWITCH: “Selectiorn was founded on the characteristics of
SUPRAMICA'S moldability, and dimensional stability and conirol. These are of
utmost importance in the production and application of the 6SM switch.”

“It allows us to mold terminal inserts into the switch base, parallels the expansion
characteristics of the stainless steel terminal inserts, and eliminates dimensional varia-
tions during a production run. This promotes extended switch life and helps MICRO
SWITCH maintain the quality and reliability for which our products are known.”

SUPRAMICA 560 is onc of a unique family of precision-molded and machinable
ceramoplastics and glass-bonded mica irsulation materials. Whatever insulation
characteristics you require, there is a Mycalex Corporation of America material to
meet your nced—for example, SUPRAMICA 620 machinable ceramoplastic offers
a maximum cperating temperature of +1556°F. Writc today for specific information,

ST . G!!.EEAM'@;

CORPORATION OF AMERICA

‘ ..."mu/

m: mich

General Offices and Plant : 120-¥ Clifton Blvd,, Clifton, N. J.
Excecutive Offices: 30 Rockefeller Plaza, New York 20, N.Y.

WORLD'S LARGEST MANUFACTURER OF GLASS-BCNDED MICA AND CERAMOPLASTIC PRODUCTS
SEE OUR NEWEST PRODUCTS EQOTH 1003-1005 WESCON ‘59
70 CIRCLE NO. 70 READER SERVICE CARD CIRCLE NO. 71 READER SERVICE CARD >



SEE US AT WESCON
BOOTHS 2810 — 2812

P’
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RIMPOT®

vauow".z:\ GREEN

H-4X P

TYPE M
RED

N
€

NEW PANEL MOUNT TRIMPOT

Now, Bourns combines the convenience of a panel
mount potentiometer with ait the advantages of a rec-
tangular unit—Small Size: requires 1/12 sq. in. or less
of panel area—Setting Stability: self-locking shaft with
no cumbersome locknuts—Adjustment Accuracy: multi-
turn shaft provides up to 9000° rotation.

Al of the many Trimpot models are now available with
the panel mount feature as a result of a unique design
that permits quick attachment of a panel mounting
assembly to standard "'on-the-shelf'’ potentiometers.
Rugged stainless steel construction assures compliance
to Mil-Specs for vibration, shock, salt spray, ctc. Screw-
driver adjustment is easily made from the front of the
panel...recessed head prevents accidental changes of
setting...silicon rubber O-1ing and Teflon washer pro-
vide moisture barrier from outside eleinents.

Specify the panel mount Trimpot. Get reliability backed
by years of engineering, manufacturing and field experi-
ence. Write for complete data and list of stocking dis-

tributors.
! ! H ' ! BOURINS, Inc.
CHASSIS MOUNTING. PRI NTED CIRCL IT OR PANE P.0O. Box 2112K, Riverside, California

Plants: Riverside, California
or commerclai pnte
ments. Choice of

Vo)
2Q.

Juire and Ames. lowa

In Canada: Douglas Randull (Canadid . Lol Teense

Exclusive manufacturers of Trimpot®, Trimit®. Pioneers in potentiometer transducers for position, pressure and acceieration.



in microwave \
design.--

Put PERMANENT MAGNET SPECIALISTS

on your development team

Application of permanent magnets in micro-
wave devices has resulted in vastly improved
performance, lower costs and greater stabil-
ity. Since the early days of micro-wave
research, The Indiana Steel Products Com-
pany magnet design engineers have worked
closely with leading manufacturers, provid-
ing expert help in developing special-purpose
permanent magnet assemblies for such
applications as radar magnetrons, backward
wave oscillators, pm-focus traveling wave
tubes and load isolators.

THE INDIANA STEEL PRODUCTS COMPANY

WORLD'S LARGEST MANUFACTURER
OF PERMANENT MAGNETS

VALPARAISO, INDIANA

IN CANADA: The Indi

CIRCLE NO. 72 READER SERVICE CARD

INDIANA
PERMANENT
MAGNETS

Stoel Products Campany of Canada Llimited, Kitchener, Ontario

A discussion with permanent magnet
specialists at The Indiana Steel Products
Company may be just the stimulus your
new design efforts need — or perhaps you’ll
find a way to improve your present products.
In any case, you can be sure of this —
nobody knows permanent magnets like
Indiana. And, because Indiana produces all
permanent magnet materials, Indiana design
engineers are well qualified to recommend
the one best material for your design. Why
not call in an Indiana man today?

:
E
;

= MMMIMIHMWWIIMIIMIWHMMIMWMME

FREE DESIGN MANUAL

Write TODAY for important free,
new catalog for micro-wave design
engineers — “Alnico Load Isolator
Magnets,” which describes shapes
and sizes, magnetic properties and
performance characteristics of this
complete line of Indiana permanent
magnets. Ask for Catalog No. 20N-3.

00 0
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- STABLE
VOLTAGE
FOR LIFE...

1000 hrs.

ULTRA-STAB

i
N

L
»r‘_m -

2000 hrs. 3000 hrs.
SPECIFICATIONS RATINGS
Maxinum Operating
Voitape Range Temp. t.oelf cient? Dynanuc? and Storaye Max Operating
at 1z = 7.5 ma at 25°C | (—55°C to ) | Resistance at 25°C Temperature Tems. at
~ype (Volts) atilz = 75me atlz = 75ma Range tz = 75ma
' ) (ohmis) cc °C)
Min Mz x .
INS21 5.9 6.5 * 01 15 +125
} INS22 5.9 £ 355 + 0l 15 +125
IN823 5.9 5 40 15 4125
INv23 *59 5 » 0 15 125
INHZS 51 ) 15 +12
IN82? 59 6.4 ot 1125
. P — ! L
Double anode types
K.X = A ?Deternuned by measur ng a change of vollape from —55°C to {-25"C and a chanpe of voltage trom -25°C J
H to100°C
oL ¢
- The Dynan stance teasured by supe 1 A on the t. Current )
! ) (lac RMS = [, 10 Ipc “est)
3 % IN822 and 1N821 types meet all specificatio=s, including temperature coetin ient, 1 bhoth directio ’
J

ra n;itron

This new line of subminiature silicon voltage references features a
combined lower dynamie resistance and voltage stability exceeding
that of eny standard cell.

Manufactured by diffus.on, tkese devices offer temperature coeffi-
cients as low as 0.001¢; C. I'nique single piece eonstruction enables
the reference to raintain excellent voltawe stability when subjected to
severe thermal shocks. Axial .ead design and hermetically sealed ghass
encapsulation insure a ruwged unit capable of providing long term
reliability over wide ranges of er.vironmental conditions.

These new subminiature refirences are also available
anode types for symmetrical elipping applications.

Send for bulletir T'E-1352.

in double

Rating Type Number
Select from the nation 350 WY SV5 - svaa
broadest line of 230 [y 1N708 — IN745
; . Galf Wik o) 400 MW 1N746 — 1N759
requlators azd references, 250 MW SV804 — SV824
includiieg these types: 1 WATT IN1765 — 1N1802
10 WATT SV904 — SV924

Contict your nearest authorized Transitron industrial distributor for
in-stock quantities 1-999.

T

electronic corporation « wakefield, massachusetts

“Leadersiip in Semiconductors"

VISIT OUR WESCON BOOTHS 3002-3004



See us at WESCON—Booths 1715-1717

Available now from Dymec! A complete array of versatile

“BUILDING- BLOCK"

FOR DIGITAL DATA
SYST

EMS

Here is a practical approach that gives you, at no sacrifice in quality, a custom
digital system at uniquely low cost.

The Dymec instruments shown here are specialized. Yet they are compatible,
permitting a fully integrated system. Many can be used directly with printers, card
punches, tape perforators and standard input/output equipment of other
manufacturers. Dymec instruments are quantity-produced for obvious economies to
you. Yet they are of finest quality, meeting the most rigid laboratory standards.

Many different systems can be assembled from these and other standard
Dymec instruments. Dymec offers the instruments separately, as sub-systems, or as
completely engineered, ready-to-use systems.

For specific information, call the Dymec engineering representative listed

below, or write direct.

For further information on Dymec instruments or systems, contact:

ALABAMA: Huntsville, Bivins & Caldwe!l, Inc.
Jefferson 2-5733 (Direct line to Atlanta).
ARIZONA: Phoenix, Neely Enterprises, 641 East
Missouri, CRestwood 4-5431. Tucson, Neely En-
terprises, 232 So. Tucson Bivd., MAin 3-2564.
CALIFORNIA: North Hollywood (Los Angeles
area.) Neely Enterpriscs, 3939 Lankershim
Bivd., TRiangle 7-0721. Sacramento 14, Neely
Enterprises, 1317 - 15th Street, Glibert 2-8901.
San Carlos (San Francisco area), Neely Enter-
prises, 501 Laurel Street, LYtell 1-2626. San
Diego 6, Neely Enterprises, 1055 Shafter Street,
ACademy 3-8106. CONNECTICUT: Bridgeport 8,
Yewell Associates, Inc., 1101 East Main Street,

14

FOrest 6-3456. COLORADO: Denver 10, Lahana
& Company, 1886 South Broadway, PEarl 3-3791.
FLORIDA: Fort Myers, Lynch-Stiles, {nc., 35 W.
North Shore Avenue, WYyandotte 5-2151.
GEORGIA: Atlanta 5, Bivins & Caldwell, Inc.,
3133 Maple Drive, N.E,, CEdar 3-7522, ILLINOIS:
Chicago 45, Crossley Associates, Inc., 2711 W.
Howard Street, SHelldrake 3-8500. INDIANA: In-
dianapolis 20, Crossley Associates, Inc., 5420
N. College Avenue, CLifford 1-9255. MASSA-
CHUSETTS: Burlington, Yewe!l Associates, inc.,
Middlesex Turnpike, BRowning 2-9000. MARY-
LAND: Baltimore 15, Horman Associates, Inc.,
3006 West Cold Spring Lane, MOhawk 4-8345.

Rockville, Horman Associates, Inc., 941 Rol-
lins Avenue, HAzelwood 7-7560. MICHIGAN:
Detroit 35, S. Sterling Company, 15310 West
McNichols Road, BRoadway 3-2900. MINNE-
SOTA: St. Paul 14, Crossley Associates, Inc.,
842 Raymond Avenue, Mldway 6-7881. MIS-
SOURI, St. touis 17, Harris-Hanson Company,
2814 South Brentwood Bivd., Mlssion 7-4350.
Kansas City 30, Harris-Hanson Company, 7916
Paseo Avenue, Hlland 4-9494. NEW JERSEY:
Ashury Park, I. E. Robinson Company, 905 Main
Street, KEllogg 1-3150. Englewood, RMC Asso-
ciates, 391 Grand Avenue, LOwell 7-3933. NEW
MEXICO, Albugquerque, Neely Enterprises, 107
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E DY-2500 COMPUTING DIGITAL INDI-
i CATOR, variable gate time electronic
counter permitting normalized direct
reading with minimum controls, auto-
matic setability. Measures frequency,
period. Displays degrees/hr, gpm, RPM,
etc.: also shows ratios of unlike vari-
ables. $1,330. One line readout, $1,505.

g4

DY-2210 VOLTAGE TO FREQUENCY
CONVERTER AND INTEGRATOR pro-
vides precision dc voltage measure-
ments and integration with electronic
counters. Multiple input ranges, either
polarity. Input 0 to 1 v produces 0 to
10,000 cps output. $650. AC and remote
models available.

DY-2508 DIGITAL CLOCK continuously
disptays and provides paraliei, mul-
tiple-contact ciosure, representing time-
of-day in hours, minutes, seconds. 1-,
4-or 10-lire code output. inherent short
time storcge permits independent clock
and recorder operation. $1,350 plus code
WINiNg,.

2Y-2530 BINARY/DECIMAL REGISTER.
Universal output coupier connecting
electronic counters to digital displays,
comparators, printers, computers.
Stores parallel binary-coded-decimal in-
formation in multi-contact relays. 10
models, dual or single output, 3 to 7
registers. $565 to $1,230.

1m :4 il
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DY-2507 DUAL PRESET COUNTER,
multi-purpose precision counter pro-
ducing an output signal when either of
two preset numbers is reached. Instru-
ment is ideal for industrial control, sort-
ing, packing, Go/No Go testing, control
of coil winding, machine limits. $700 to
$895.

e —

DY-2504A PHOTOELECTRIC TACHOM-
ETER measures shaft speeds, revolu-
tions, position from 0 to 10,000 RPM.
Six models, offering 60, 100, 120, 180,
200 or 360 pulses/revolution. High reso-
tution, low torque. $250.

DY-2538 PROGRAMMED DIGITAL COM-
PARATOR. Unique, error-free compar-
ison circuit, no drift or calibration;
visual and eiectrical output; use with
Go No Go systems. Preset high and low
tolerance limits seilected electrically.
Also manual-sclection models. $950,

DY-2533 DIGITAL DISPLAYS. Luminous,
one-line indicator panels visually pre-
senting multi-digit numeric data. Ciear,
high contrast, easy-to-read numerals.
Five models, 3 to 7 digits. 140 to $300.

Data subject to change without notice. Prices f.o.b. factory.

Washington St. S.E., Al.pine 5-5586. Las Cruces,
Necly Enterprises. 126 S. Water Street, JAck-
son 6-2406. NEW YORK: New York 21, RMC As-
sociates. 236 East 75th Street, TRafalgar 9-2023.
Poughkeepsie Yewell Associates, Inc., 806 Main
Sticet, GRover 1-3456. Rochester 10, Edw. A,
Ossmmann & Associates, 830 Linden Avenue,
LUaglow 6-4940. Syracuse, Edw. A. Ossmann &
Asciciates, 2363 James Avenue, HEmpstead
7-5716. Vestal. Edw. A, Ossmann & Associates,
Box 3U2, ENdicott 5-0236. NORTH CAROLINA:
High Point, Bivins & Caldwell, Inc., P. O. Box
5167, High Point 2-6873. OHIO0: Cleveland 24,
S. Sterling Ccripany, 5827 Mayfield Road, Hitl-

ELECTRONICS + AUGUST 7, 1959

crest 2-8080. Dayton 19, Crossley Associates,
Inc., 2801 Far Hiils Avenue, AXminster 9-3594.
OREGON: Portland 9, ARVA, 1238 N.W. Glisan
St., CApitol 2-7337. PENNSYLVANIA: Upper
Darby (Philadelphia area), |. E. Robinson Com-
pany, 7404 West Chester Pike, SHerwood
8-1294. Camp Hill, |. E. Robinson Company,
2120 Market Street. REjent 7-6791. Pittsburgh
27, S. Sterting Company, 4024 Clairton Blvd.,
TUxedo 4-5515. TEXAS: Dallas 9, Ear! Lipscaumb
Associates, P. O. Box 7084, Fleetwood 7-1681
and EDi<on 2-6667. Houston 5, Earl Lipscomb
Associates, P. O. Box 6646, MOhavk 7-2107.
UTAH: Salt Lake Crity, Lahana & Co., ZEnith

DY-2542 TAPE PUNCH SETS record data
from electronic counters on punched
tape. High speed—recording rate 60
characters/second. Standard model: 5-
level output code, 11 character format.
Available with internal tape punch
($4480) or for use with external punch
($3240). For lower rates {20 characters/
second) DY-2540 Scanner/Coupler,
transfers counter data to serial entry
machines. DY-2540, $890.

fo
)
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DY-2512 CARD PUNCH COUPLER per-
mits direct entry of counter information
onto punched cards, eliminating manu-
al key punch. Operates unattended.
Readily connects Dymec or -hp- count-
ers to IBM 523 Summary Card Punch.
$1,890.

N e v B e

DY-2513 COUNTER SCANNER. Gathers
multiple electronic counter data for
printing on a single digital recorder.
Simplifies simultaneous data measure-
ments. For all Dymec or -hp- counters.
$1,750.

' o=

DY 'w EC P
Electronic Instrumeniation Systems

Dept. E8, 395 Page Mill Road
Palo Alto, California
DAvenport 6-1755

123 (Direct line to Denver). WASHINGTON:
Seattle 9, ARVA, 1320 Prospect Street, MAIn
20177. WASHINGTON, D.C., AREA: Rockuville,
Maryland, Horman Associates, Inc., 941 Rollins
Avenue, HAzelwood 7-7560. CANADA: Vancou-
ver, British Columbia, Atlas Instrument Corp.
Lid., 106-525 Seymour Street, MuUtuai 3-5848.
Winnipe g, Manitoba, trum Corp.
Ltd.. 72 Princess Street, WHitehall 3-8707. To-
ronto 18, Ontario, Atias Instrument Coru., Ltd.,
£0 wWinvold Avenue, RUssell 1-6174. MONT-
REAL, Quebec, Atias instrument Corp., Ltd.
3033 Cavendi Bivd., HUnter 195 and 84Y6.
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HONEYWELL

MICRO SWITCH Precision Switches

New rotary selector switch assemblies
feature ‘“cock=and-fire’ actuation

OTHER ROTARY ASSEMBLIES

“20AS'" series double-row V3’ assembly
(Knob not furnished)

~— 2.054 ~ 7 990

“25AS' series sealed subminiature
assembly (Knob not furnished)

““TAS” series single-row ''V3’ assembly
(Knob not furnished)

76 CIRCLE NO. 76 READER SERVICE CARD

The new ‘“28AS’’ Series of rotary selector switch assemblies
have a “cock-and-fire”’ actuating mechanism that moves posi-
tively from one position to another, imparts a good feel of the
detent action and provides immediate indication of each
position. Aircraft engineers have found these switches ideal
for mounting in close-coupled designs. Features include:

Reliable Operation

Individual actuating levers pivot on a common rod, insuring
maintained adjustment. The levers are operated by precision
cams which are rigidly mounted on the actuator shaft. A seal
ring on the shaft keeps out moisture. Panel seals are optional.

“Non-Tease' Circuitry

The actuating mechanism moves positively from one position
to another. There is no possibility of circuit ‘“‘tease” or actua-
tor ‘“hang-up’ between the 90° detents.

Variety of Sequences

Up to seven basic switches and two or three actuator posi-
tions may be provided. Innumerable sequences can be factory-
adjusted to fit specific circuit requirements.

Send for Data Sheet 162

For information of the ‘“28AS’ Series or other versatile Micro
SWITCH rotary switches, consult experienced engineers at your
nearby branch—or write to:

MICRO SWITCH ... FREEPORT, ILLINOIS

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

E Honeywell

MICRO SWITCH Precision Switches

CIRCLE NO. 77 READER SERVICE CARD—-



Because the nation’s very existence may depend up-
on the reliability of our interceptor missiles, it is
imperative that cach and

every component and
equipment be tested
thoroughly, accurately
and dependably.

The reliability of the
microwave components
and cquipment used in the

eadership rom  xperience
LABORATORY FOR ELECTRONICS, INC.

LFE
Radar

ENGINEERS:
Navigation,
Components.

opportunitics sn
Systems ond

cmplcyment
and Computer

ofters outstanding
and Surveillance,

microwave stability testers . . .
and manufactured by LFE because the need for eox-
ceptionally high reliability existed. This is but one of
many creative contributions to the nation’s defense
resulting from LFE Leadership from Erpericnce.

Mission accomplished . ..

Air Force's BOMARC Missile Ground Support :
tem is safeguarded by production and field tests us-

S

V8-

.

ing 1LFE ultra-stable microwave oscillators and LFE

instruments created

1079 COMMONWEALTH AVENUE « EOSTON

See our display at
WESCON—Booths 2814-2816
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MISSILE PROJECTS USE JERROLD 900A

the industry’s most versatile

SWEEP GENERATOR

Helps Martin Orlando develop guidance systems
for such missiles as the Army’s Lacrosse and the
Navy's Bullpup. This one instrument covers all needs
from Y2 MC to 1200 MCS, for IF's, radar, video,
telemetering and communications?!
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r
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Specifications: in two ranges—0.5 MC to 400
MC and 275 MC to 1200 MC—with center at
any frequency from 500 KC to 1000 MC and
with sweep widths as broad as 400 MC and
as narrow as 100 KC. The RF output—is fiat
within £0.5 db at full sweep width up to 800

MCS and *1.5 db from 800 MCS to 1200 MCS. ) " 114
R . 0 0 olt K 0 0.5me¢ jm= 400 mc
When using sweep widths as narrow as 20 el 1 -
MCS flatness is approximately +0.15 db. ) ; n 45 A _EL
$1260.00 00 KE to 400 £0.5db eIV dsnmnuna H
Write today for on the spot demonstration of Jerrold 900A! U0 0 40% o ore o -
ELECTRONICS Al oute
HH[] CORPORATION at to +.5 db o
Industrial Products Division iy A

Dept. TED 42, The Jerrold Building, Philadelphia 32, Pa.
Jerrold Electronics (Canada} Limited » Export Representative: Rocke International, New York 16, N.Y.
Visit Jerrold Booths #3831-3833
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The “"miracle” cf ultrasonic energy is based on
definite scientific and engineering principles that gov-
ern its application to your needs. The efficiency of
your uitrasonic equipment depends on its Quality.
Whether you use ultrasonic equipment for more thor-
ough cleaning of electronic components and intricate
instruments —or whether you control the level of fuel
by the highly accurate ultrasonic method—the vital
factor is Quality. The result ycu get from the equip-
ment you use is no better than its Quality.

Acoustica is the world's foremost producer of
quality ultrasonic equipment. Acoustica research and

Acoustica facilities are unequalled. Make the most of
the great cdvantages that the ultrasonic method offers
by always specifying Acoustica! Write for information
concerning your ultrasonic needs in cleaners and
liquid level switches. Acoustica Associates, Inc., Fair-
child Court, Plainview, N.Y. s 10402 Aviation Bivd.,
Los Angeles, Calit. :

/ ihs ‘
See us al our Wescon bocth iy

MYy hl

ACOUS ]_(“’2

THE GREATEST NAME IN ULTRASONICS
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Honeywell 906.1 Visicorder record, actual size. Note longitudinal grid lines and trace identification interruptions.



These studies of acrodynamic damping coefficients on
an airframe were made by engineers at ARO, Inc. They
were conducted in the Gas Dynamics Facility at the
U.S.A.F.’s Arnold Engineering Development Center,
Tullahoma, Tenncssee, wind tunnel center of the Air
Researchand Development Command.The studieswere
directly recorded on a Honeywell 906-A Visicorder.

The problem: To measure damping-in-pitch derivatives
for a clipped-delta-wing-body configuration over a
Mach number range of 2.0 to 5.0 so that these measure-
ments could be compared with the Mach number
trend predicted by theory.

The set-up: A model of the delta-wing body, mounted

on its cross-flexure pivot support, was forced to oscil-
late through a linkage by an electro-magnetic shaker.
Resistance strain gauges were bonded to the input
torque member and to one of the pivot supports. These
gauges supplied torque and displacement signals
through a carrier amplifier to two galvanometers in the
Visicorder. An oscillator, driving a third galvano-
meter, established a time base for the oscillogram.

The values discovered through this forced-oscillation
balance system experiment showed some discrepan-
cies from values predicted by theory, because the theory
pertained to simpler bodies than that used in the tests.
The experiments provided a new set of data which will
result in more accurate predictions for future design.

in aerodynamic research

Z. A Woodard. Jr.. ARO. Incorprorated. instrument technician. operates
the Visicorder in the measurement of aerodynamic damping coefficients,

Honeywell

M| Qudustiial Predicts- Ghongp

The Honeywell Visicorder is the pioneer and unques-
tioned leader in the field of high-frequency, high-sensi-
tivity direct recording oscillography. In research, de-
velopment and product testing everywhere, instantly-
readable Visicorder records are pointing the way to
new advances in product design, rocketry, computing,
control, nucleonics . . . in any field where high speed
variables are under study.

The new Model 906A Visicorder, now available in 8-
and 14-channel models, produces longitudinal grid
lines simultaneously with the dynamic traces, time
lines, and trace identification by means of new acces-
sory units.

To record high frequency variables—and monitor them
asthey are recorded —use the Visicorder Oscillograph.
Call your nearest Minneapolis-Honeywell Industrial
Sales Office for a demonstration.

Reference Data: Write for Visicorder Bulletin
Minneapolis-Honeywell Regulator Co.,
Industrial Products Group, Heiland Division
5200 E. Evans Ave., Denver 22, Colo,

CIRCLE NO. 81 READER SERVICE CARD



‘““ Britain calling America
... via the moon”

MAY I4th, 1959.

A new chapter in communications history was opened
when scientists from Manchester University at Jodrell
Bank transmitted the first messages in morse code and
speech to America via the moon.

The transmitting and receiving equipment which
successfully sent the messages a distance of half a million
miles was designed and manufactured by Pye telecom-
munications engineers.

Foremost in design and manufacture Pye Tele-

communications equipment is today solving
communications problems in more than 90 countries

throughout the world . . . tomorrow in space.

PYE CORPORATION OF AMERICA, 1149 RARITAN AVENUE, HIGHLAND PARK, NEW JERSEY
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POLYCON

Thewe SI'C Polystyrene Capacitors have
an aceuracy in the order ol 0.1 or
better and lonetime stabiity in the order
of 0.0320. Natvar Styroflex hlm s used

us the diclectric,

Natvar Products

Varnished cambric—sheet and tape

8 Varnished canvas and duck—
sheet and tape

@ Varnished silk and special rayon—
sheet and tape

® Varnished papers—rope and kraft—
skeet and tape

® Vuarnished, silicone varnished and
siticone rubber coated Fiberglas* —
sheet and tape

@ S5t ceil combinations. Aboglas

® [soglas’ sheet and tape

® |solastane sheet, tape. tubing and
sleeving

@ Vinyl coated and silicone rubber
ccated Fiberglas tubing and sleeving

* Ectruded vinyl tubing and tape

« Styroflex flexible polystyrene tape

Z2«truded identification markers

ST 4 Beq U S par

We will be very happy to supply information

on any of our products on request,

0f ) 0

ELECTRONICS « AUGUST 7, 1959

SOUTI!ERN ELECTRONICS CORPORATION, Burbank,
California, manulactures precision capacilors for
n])plicalions where dilficult spec ifications have to be met,
stech as computer integralors, test equipment, svcon(lary
standards and certain weapons programs.
Because po]yslyrvno comes closest to meeting specifica-
tions fora p(‘rf(‘( tdiclectric. various n()]ysl\'r(‘n(‘ filmswvere
tested. Nalvar Slymﬂvx film was selected hecause of s
uniform]y excellent ;)]ii}f)iailx'. freedom from faults, lli!jll
shock resistance and excellent dieleetric eharacteristics.

Nalvar Sty roflex film is available in Qt«'lﬂ([(}l'({ thichnesses
From .0001" to .006” in widths from '%”
malely 107 or

lo approxi-
in spcciul put-ups to meet mzmuraciuring
requirements.

NATVAR corrorarion mmm

FORMERLY THE NATIONAL VARNISHED FRODUCTS CORPORATION
TELEPHONE CABLE ADDRESS
FLTON 8-8800 NATVAR: RAHWAY, N. 1.

201 RANDOLPH AVENUE o WOODBRIDGE, NEW JERSEY
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TYPE R TRANSISTOR-RISETIME PLUG-IN UNIT
CHARACTERISTICS

Callectar Supply 1 to 15 v continuously adjustable, positive
or negative. Current copaobility —400 mo.

Mercury-Switch Pulse Generatar Risetime less thon 5
musec, amplitude 0.02 v to 10 v across 50 ohms, positive
or negative. Overall risetime with Type 541 A: 12 musec.
Overall risetimes with other Tektronix Oscilloscopes—
Types 543, 545A, 555: 12 musec—Type 551: 14 musec—
Types 531A, 533, 535A: 23 mysec.

Bias Supply +0.5to —0.5vand +5vto -
ously variable.

-5 v, continu-

Calibrated Vertical Deflection 0.5, 1, 2, 5, 10, 20, 50,
and 100 ma/cm collector current.
Type R Transistar-Risetime Unit . $300
T W: - The Tvpe R
Unit can trigger the

Oscilloscope sweep g

N either ou the sturt of 6 4

the test pubse only.

| or on hoth the sturt

| and finish to display
[ 20 deluy. rise. storage,

-J/ —L\—‘—ﬁ— and full times
— -

- simultancorndy.

TYPE 541 A CHARACTERISTICS

Vertical Response DC-t0-30 MC passband, 12
mysec risetime, 50-mv/cm deflection factor with
Type K Plug-In Preamplifier.

Signal-Delay Permits observation of leading edge of
signal that triggers the sweep.

Versatility —Other Plug-In Preamplifiers available for
many specialized applications.

Sweep Range 0.1 pisec/cm to 5 sec/cm in 24 direct
reading steps. 5-x magnifier increases calibrated
range to 0.02 nsec/cm. Continuously adjustable
from 0.02 jisec/cm to 12 sec/cm.

Triggering Fully automatic, or amplitude-level selec
tion with preset or manual stability control

Accelerating Potential 10 kv for bright display with
fast sweeps and low repetition rates.

Amplitude Calibrator 0.2 mv to 100 v in 18 steps
Square wave, frequency approximately 1 kc

Regulation Electronically-regulated power supply

$1200

$135

Type 541A, without plug-in units
Type K Plug-In Preamplifier
Prices f.o.b. factory.

e°

to measure
transistor high-frequency
characteristics by the

pulse-response method

The Tvpe R Transistor-Risetime Unie, when
pluggcd into a Tekeronix Oscilloscope, supplics
a fast-rising pulsc and the required suppl\ and
bias voltages for measurement of transistor risc,
fall, delay, and storage times. The Type R Unit
can be used wich all Tekeronix Type 530 Series,
Tvpe 540 Scries, and Type 550 Scries Oscillo-
scopes.

When the Type R Unit is used with the
Tekeronix Type s41A Oscilloscope, risctime of
the combination is 12 mpsce. The Tvpe S41A is
a fast-rise general-purposc oscilloscope that
adapts to many specialized applications through
its plug-in vertical preamplifier feature. Nine
plug-tn preamplifiers are presently available,
others will be announced in the near future.

Please call vour ‘Tektronix Field Engineer for
It desired. he can arrange a
demonstration in your own application.

complete de tails.

ENGINEERS —interested in furthering the odvance-
ment of the oscilloscope? We have openings for
men with creative ability in circuit and instrument
design, cathode-ray tube design, and semiconductor
research. Please write Richard Ropiequet, V.P., Eng.

Tektronix, Inc.

P. O.Box 831
Phone CYpress 2:.2611

Portlond 7, Oregon
TWX-PD 311 Cable: TEKTRONIX

TEKTRONIX FIELD OFFICES: Albertson, L1, N Y.« Albuquerque » Atlonta, Go. * Bronsville
N.Y - 8uffalo » Cleveland « Dollas « Dayton * Eimwood Pork « Endwell, N.Y +F ston
Lathrup Village, Mich.  Eost Loy Angeles + West Los Angeles + Minneapohs * Mission, Konsas
Newtonville, Mass. * Orlande, Fla. * Polo Alto, Co * Philadelphio » Phoenix + So

St Petersburg, Flo. * Syrocuse - Towson, Md. * Union, N J + Washington, D.C. » Willowdai., Ont

TEKTRONIX ENGINEERING REPRESENTATIVES: Howthorne Electronics, Portio
Seottle, Wash | Hytronic Measurements, Denvesr, Colo . Salt Lake City, Utah

Tektronix 15 represented in 20 overseos countiies by quolitied engineering organizations,

SEE THIS AND OTHER NEW TEKTRONIX INSTRUMENTS AT WESCON, BOOTHS 1801 AND 1802

84 CIRCLE NO. 84 READER SERVICE CARD

CIRCLE NO. 85 READER SERVICE CARD »



IN

¢ 1,000,000:1 rejection ratio at 60 cps
¢ floating input

e isolated output

NEW SANBORN
CHOPPER AMPLIFIERS

INDIVIDUAL SET-UPS

portable, self-contained unit amplifier

The Model 250-1500 Low Ecre! Amplifier provides extremely versatile
measurement of low level signals through use of two interchangeuble
plug-in circuits — one for thermccouple applications, another for 13C
strain gage work {other plug-irs now in development). Floating input
and isolated output make the 359-1500 useful when signal measurements
are mace in the prasence of large ground loop voltages. The 10-1 2" high
X 1-3 16" wide 350-1500 may be used individually with its own power
supply to drive a ’scope, meter, optical element, ete. or as a preamplifier
in 6- or 8-channel 350 series recording systems.

MULTI-CHANNEL
INSTALLATIONS

8-unit 7" high modules for
“850" series direct writers

Compact Model 850-15¢04 Low
Lerel Precaplitiers are economi-
cal, space-saving units for large
installations such as aircraft ard
missile development and “est fa-
cilities where many recording
channels are used to monitor
strain gage and thermaeeouple
outputs. Required 440 ¢ps chop-
per drive voltages can be supplied
for up to 16 chanmnels with the
Model 850-1900 MOPA.

SPECIFICATIONS

Sensitivity

Input

Input Impedance
Output

Qutput Impedance
Qutout Capabhilities
Banawidth
Linearity

Common Mode
Performance

Noise
Drift
Gain Stability

350-1500

20 uv input for 1 volt
ouiput, or I0 chart
div. with Sanborn re-
co-der; X1 ta X2000
attenuator

850-1500A

100 uvinput for 1 voit
output, or 10 chart
div. with Sanborn re-
corder; X3 to X200
attenuator

Floating. can ke grounded
100,000 ohms

Floating or grcunded {independent of input)
350 ohms

+2.5 volts across 1000 ohm load

DC—100 cps (3db)

=£0.177 of full scale

120 db for 60 cps and 16C db for DC with 5000
ohms unbalance in source

200,000 chms

2 uv peak-to-peak over a 0 to 100 cps bandwidth
=2 uv for 24 hours
+0.1% for 24 hours

(specifications subject to change withaut notice)

Complete specifications and application data are available from
Sanborr Sales-Engineering Representatives in prinaipal cities
throughout the United States, Canada, and foreign countries.

SANBORN @~ COMPANY

INDUSTRIAL DIVISION

175 Wyman Street, Waltham 54, Mass.



ELECTRONICS

made it possible!

WORLD'S FASTEST AND LARGEST JETLINER
T WA socivG 707

Our congratulations to you —the scientific planners, engineers and technicians
of the great United States electronics industry! Thanks to your skill, the mag-
nificent TWA BOEING 707 is the fastest airliner in the world. And now it

brings you the wonders of pure-jet freight service... at no increase in rates!

Your consignment travels half a mile every three seconds between major U. S.
markets. You can ship bigger, heavier orders. Send more to more customers
on a single Jet flight. And the YWA BOE/NG 7O07s advanced new elec-
tronic system assures proper climatic conditions for perishable shipments!

SHIP THE FASTEST WAY...SHIP ’ WA TRANS WORLD AIRLINES

CIRCLE NO. 88 READER SERVICE CARD AUGUST 7, 1959 « ELECTRONICS




semiconductors

a name you know—
a source for advanced
semiconductor products

Visit Rheem at Wescon; meantime, be
sure you are on the list to receive
semiconductor information from Rheem.

Rheem Semiconductor Corporation

P.0O. BOX No.816 . DEPT.E8 .« MOUNTAIN VIEW, CALIFORNIA
Telephone: YOrkshire 8-8391

ELECTRONICS « AUGUST 7, 1959
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Please send me Rheem \
/ semiconductor data regularly \

/| \
' are ‘
l Company. l
‘ Title ’
\ I
\\ Street. S — _//
\ city . /
\h_-—’/
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DELCO RADIO
NEW POWER TRANSISTORS

- // .v‘

MILITARY-COMMERCIAL

IN1168 | 2N332 | 2N1011 | 2NT139 | 2NT160 Delco Radio rounds out its power

80 transistor line with this new 5-

Wen g volts ampere germanium PNP series.

i , Types 2N1168 and 2N392 are spe-

lc max. 5 1 5 5 5 m7 cially designed for low-distortion

‘ § —tr linear applications, while 2N1159

ko (Voc 2 volts) 65 65 65 65 65 and 2N1160 are outstanding in

Tygicg .5 " Hos reliable switching mode operations.

HFE (3 amp.) - 60-150 | 30-75 | 30-75 - Type 2N1011 is designed to meet

— MIL-T-19500/67 (Sig. C). It joins

HFE (5 amp.) - - - - 20-50 2N665, MIL-T-19500/68 (Sig. C);

| S 2N297A, MIL-T-19500/36 (Sig. C)

AC Power Gain 37 DB _ - - - and JAN2N174, MIL-T-19500/-

(le=0.6 amp.) | , L 13A to provide a selection for mili-

Veso (le = 1 amp.) 0 | 50 | 60 | 60 | 60 | taryuses

: e — mive | vate Write today for engineering data

Thermal Gradient 1.5 1.5 1.2 1.2 1.2° on Delco Radio’s line of High
Ao L ——— efw Power Transistors.

See you at the WESCON Show, Booth No. 114

DIVISION OF GENERAL MOTORS
E I C KOKOMO, INDIANA

BRANCH OFFICES

Lo . S Newark, New Jersey
1180 Raymond Boulevard
Tel: Mitchell 2-6165
W
PR

Santa Monica, California
726 Santa Monica Boulevard
Tel: Exbrook 3-1465
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MODEL 1092
SENSITROL RELAY

WESTON
RECTIFIER
P/N 89367

—-—-—
]

!
|
|
L =

AUXILIARY
INDICATING
AC MILLIAMMETER

LOW CURRENT UP TO 5 MA
As an Alternating Current Relay

MODEL 1092
SENSITROL RELAY

AUXILIARY
o INDICATING R
SOURCE CURRENT M.C. SHUNT

METER J\

ABOVE 50 aA DC
As a Direct Current Relay

PHOTOCELL, THERMOCOQUPLE 48 VOLTS DC OR

OR OTHER SUITABLE 4é v 0C 120 VOLTS AC
DC CONTROL SOURCE OR 120V AC  AVAILABLE BETWEEN
I I CENTER @8 EACH END

TO AUX

1000 MFO  —— — CONTROL

—

120V AC
R

OR LARGER

TO VARY Cgl_ COMMON

PULSE TIME [
O

oct { Power
In a Continuous Pulsing Contro! Circuit

MODEL 1092 INCREASE AUXILIARY
OR O E POWER RELAY

+MC— - 1
I I
i . "F |70 aux.
ov, | CONTROL

ONT/\ /iy r-°—~
" [reser 1
XED |
\_/ |
1| 120vac
— H
MODEL 1092 DECREASE 1
RE — Y
120 VOLTS AC AVAILABLE

BETWEEN CENTER AND
EACH END.
NOTE:
™% AuxiLIARY RELAY COIL TO BE
120V SUCH THAT IT WILL OPERATE
60 CYCLES WI/TH Ry IN SERIES

CONTROL

SOURCE 500 N 2 WATT

In an Automatic High-Low Control Circuit

PHOTOCELL, THERMOCOUPLE

OR OTHER SUITABLE TV AuxILIARY
DC CONTROL SOURCE | POWER
| RELAY
"+J |
|
|

MODE L 092
MICROSWITCH
CORRECTION NORMALLY CLOSED

8 INDICATOR —=—
IRCUITS 4 RPM
L J 9 letock
T+ woTorR

CAM

Wo———1
MICROSWITCN
NORMALLY OPEN

120 VOLTS AC
In a Sensing Control Circuit

ELECTRONICS - AUGUST 7, 1959

1092 SENSITROL

the versatile relay

LOOK AT THIS RANGE OF APPLICATIONS FOR WESTON'S
FULLY-ADJUSTABLE, ULTRA-SENSITIVE RELAY SENSITROL CAN
SIMPLIFY YOUR ALARM OR CONTROL PROBLEM!

vides variable and accurately kepeatable set
equipment, the 1092 eliminate) the need for
of relays.

Model 1092’s contain built-in re\et mechanisms and chatter
proof locking magnetic contacts . They can be set to close
at any value of D-C from 5 to 50 microamps, or a comparable
millivolt span of 10 to 100 ... and will handle 100 milliamps at
120 volts A-C or D-C.

For full information, or for the address of vour nearest
distributor, contact your local Weston sales office .. . . or write to
Daystrom-Weston Sales Division, Newark 12, N. J. In Canada:
Daystrom Ltd., 840 Caledonia Rd., Toronto 19, Ont. Export:
Daystrom Int'l., 100 Empire St., Newark 12, N. J.

WESTON

ings In production
cking a variety

S

WORLD LEADER IN MEASUREMENT AND CONTROL

_Al DAYSTROM UNIT

WESTON

RECTIFIER
aC| P/NB9369
- 1
I_
AC VOLTA 1 ¥
Csoglicsss }LOAD : - L Visit us at
L | Booth 3203
- — =3 1959 Western
Electronic Show
MODEL 1092/ and Convention
MOVING COIL

San Francisco
Cow Palace,
August 18-21

As an A-C Voltage Relay
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MINIATURE

MULTI-TURN

PRECISION

POTS
FEATURING:
® VIRTUALLY INFINITE RESOLUTION

Eliminates servo hunting

® 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 train

® 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
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.

POTS

POTS

CIRCLE NO. 92 READER SERVICE CARD

Write for our catalog. FIRST IN F".M POTS

SINGLE TURN  SINE-COSINE LINEAR MOTION
POTS

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, Hempstead, L. 1, N. Y.

COMPUTER INSTRUMENTS CORFPORATION

N
COMMUTATORS

Ny »
PRESSURE
TRANSDUCERS

CIRCLE NO. 93 READER SERVICE CARD—>-




FARADAY
the FIEL.D and

Il‘l"“ BROWNE l.v("llllﬁ

' FREQUENCY

SONANCE

'\' ¥ .\ Y

Creative Imagination took Michael Faraday from the
experimental discovery of the induction of electricity
to the theory of “the field”” —foundation of all the new
physics including relativity.

Creative imagination at National Co. has taken the
known' unvarying resonance of the Cesium atom and
translated it into a frequency producing instrument
with a stability of frequency of 1 part in 1011—this is
.man’s most accurate measurement of time.

The applications and adaptations are many-fold and
still largely unexplored.

National Co. is a community of minds and talents that
enjoys the challenge and the prestige of success in such
advanced fields as multipath transmission, noise re-
duction, correlation techniques for signal processing,
Tropospheric scatter systems, Ionospheric scatter sys-

- =
Ly aa
.’ *a) \- =0T,
=~ - Faa -~
by e o
- .

tems, molecular beam techniques, long range micro-
wave transmission, and missile check-out equipment
using microwave and digital techniques.

National Co. has grown with the Tradition of New
England electronics. Your needs and problems receive

exceptional attention at National Co. because, here,
creativity is required, recognized and rewarded.

Write or phone

e

National Company, Inc., Malden, Mass.

MANUFACTURERS OF MATERIEL AND EQUIPMENT FOR U.S. DEFENSE

M * //’1

» v
-
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Historical Aehievements at JPL

B s Foe =

THE WAC-CORPORAL...fired in flight frcm & V-2 rocket, establishad
a world's altitude record of 250 miles in 1949. The cembination was
known as the Bumper-Wac,

JATO UMITS...The nation’s first successful jet-assisted takeoft
(JATO) urits were originated and developed in 1941 at the Jet Prcpulsion
Laboratory, and sparked the development of future rocket vehicles.

THE SERGEANT... A second-generation sclid propellant missiie
developed by JPL jcr the U.S. Army. The SERGEANT is now being
readied for production.

THE CORPORAL...this country’s first ballistic surface-to-surface quided
missile, now an operational weapon of the U.S. Army, was pioncered
and oeveloped by the Jet Propulsion Laboralcry.

FIONEER IV. .. America’s [rst successful moon-space probe, launched
March 3, 1959, was ozvelcped by the Jet Propulsion Laboratcry in
collaboration with the Army Ballistic Missile Agency and the National
Aeronautics and Space Administration.

EXPLORER ... The United States’ first successful earlh satellite,
launched January 31, 1958, was developed by JPL in colicboration with

the Army Ba.listic Miss.le Agency. m

CALIFORNIA INSTITUTE OF TECHNOLOGY
JET PROPULSION LABORATORY
A Research Facility aperated for the Natianal Aeronautics and Space Administration
PASADENA. CALIFORNIA

Employmen: opportunities for Engineers ond Scientists interested in basic and applied sesearch in these fields:
INFRA-RED, OPTICS, MICROWAVE, SERVOMECHANISMS, COMPUTERS, LIQUID AND SOLID PRCPULSION,
STRUCTURES, CHEMISTRY, INSTRUMENTATION, MATHEMATICS, AND SOLID STATE PHYSICS

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

93 CIRCLE NC. 94 READER SERVICE CARD CIRCLE NO. 95 READER SERVICE CARD —-



AN ACHIEVEMENT IN DEFENSE ELECTRONICS

NEW AMPLIFIER CUTS NOISE
TO BOOST RADAR RANGE 40%

This new solid-state parametric amplifier made possible the

reception of Pioncer 1V signals through more than 407,000 miles of
space. Because the easiiy tuned amplifier cut receiver noise to a mere
whisper. General Licetric’s tracking station accomplishied the feat
using a standard 18-foot dish antenna. This was four davs after
blast-off, with the satellite transmitting a signal of less than two
tenths of a watt.

Since that time, G-E parametric amplifiers have been applied to
existing radars and have reduced input naise by 6 db—cquivalent to a
400% transmitter power increase or a H¢ addition ta effective range.
Achievements such as this continue to prove General Llectric’s out-
standing technical competence in defense electronics. 271

Progress [s Ovr Most Important Prodvct

GENERAL ELECTRIC

DEFENSE ELECTRONICS DIVISION
HEAVY MILITARY ELECTRONI!ICS DEPARTMENT

SYRACUSE NEwW YORK
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GROUND SUPPORT EQUIPMENT

A Proven Kearfott Capability — Kearlott's prominence in the design and production of
ground support equipment is a result of 15 years” experience in producing precision servo systeims,
computers, gyro relerence systems and inertial guidance equipment. Kearfott test equipment
is designed on modular principles which increase flexibility and economy and climinate the
obsolescence factor since modules can be readily modified or replaced. Modules are designed to
be compatible with one another, thus providing test capabilities for a wide variety of applications.

i

IN-PLANT TEST EQUIPMENT : Rack-mounted modules comprise the
necessary mcetering circuits, signal gencrators and power supplics,
switching circuits and junction boxes to perform the following tests
on incrtial reference systems:

Voltage and phase o Current o Tleating cycle checks o 1erticality of plat-
forut in ground erection maode o First order crection time in ground erection
mode » Measurements of platform voll and pitclt output angles in ground
erection mode o Measwrements of free dvift of platforme in azimutle in
ground erection mode o Mceasurement of azimulle gyro torquer scale faclor
in ground erection mode

L]

|
® L2 T
¢ ()
fad ¥ % ..x?-:-:?\i’,l

Inertial Guidance System Test Console ;
“l'g

FIELD-TYPE TEST EQUIPMENT: Nodularized, scll-contained unit
that provides all power and signal voltages to operate, test or trouble-
shoot a gyro. All inputs to and outputs from the gyro are accessible
at convenient jacks where connections to measuring equipment can
be made, thereby enabling operator to evaluate gyro performance
completely. Modules ave slide-mounted for ready access it repair,
modification or product improvement replacement are required.
This portable equipment performs these basic tests:

Insulation resistance » Warm-upy time o Torquer scale factor measurement
Gyro lransfer funcltion « Free drift o Gimbal offset drift « Continuity
Signal Generator Null o Phasing o Gyro drift « Fixed lorque restraint

Floated Gyro Test Console

GENERAL PURPOSE DATA PROCESSING : This data handling system
provides a reliable, precise means of monitoring, logging and performs-
ing an alarm function of up to 200 separate temperature, pressure,

liquid lIevel or flow transmitters. Manual controls are provided for
scanning rates, automatic or manual logging, data input relating o
operator, time, day, run number and type of run. 200 numbered lights,
corresponding to specific points being maintained, provide a visual
“oft normal” display for operator’s warning. This system has growth
built in and can be expanded in capacity to 1021 points and in scan-
ning rate to 2000 points per second.

Scanalog 200-Scan
Alarm Logging System Write for complete information on Kearfott's ground support equipment,

Engineers: Kcarlott offers challenging opportunities in advanced component and system development.

A

Ji Kearforr | 535iision

COMPANY

_

o
L . KEARFOTT COMPANY, INC., LITTLE FALLS, N.J.
’ - . A subsidiory of General Precision Equipment Carporation
VTVM-PSVM High-Speed Automatic Soles ond Engincering Olfices 1500 Moin Avo., Clifton, N. J
Precise Angle QOhmmeter Midwest Office 23 W. Colendor Ave.. Lo Grange. IH.

. . South Central Office 6211 Oenton Orive, Oalles, Texos
Indicator Module Module Wast Coost OFice- 253 N. Vinedo Avenve, Pasadona, Colif.
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OH:H(QM dﬂ&l)@/ﬂf FROM YOUR P& B DISTRIBUTOR

Prototype or small-production-run
quantities of P&B’s micro-minia-
ture relays are now available from
your local electronic parts distribu-
tor. Choose from 2 types, 4 mount-
ings, 4 coil voltages—32 models
in all.

P&B’s dual coil, permanent
magnet, crystal case relays remain
operative under 100g shock, 30g to
2000 cps vibration. Modern White
Room production facilities assure

highest possible reliability.

The SC conforms to standard
dimensions and circuitry, and can
replace ordinary relays of the same
size.

The SL, a latching relay, utilizes
the dual-coil, permanent magnet
principle to provide a highly effi-
cient, tenaciouslatch, assuring high
contact pressure.

Order today from your local electron-
ics parts distributor,

32 STANDARD P&B CRYSTAL CASE RELAYS

SC and SL SPECIFICATIONS:
Shock: 100g for 11 millisec.

Vibration: 30g from 55 tc 2000 cps
195" max. excursions from 10 to 55 ¢ps

Ambient Temperature Range:
—65°C. to +125°C.

Contact Arrangement: dpdi
Contact Load: 2 amps at 30 vdc

I amp at 115 vac, 60 cyce
Sensitivity:

SL—230 milliwatts at 25°C. with
630 ohm co’l

SC—260 milliwatts at 25°C. with
550 ohm coil

(@ POTTER & BRUMFIELD

PIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY, PRINCETON, INDIANA
IN CANADA: POTTER & BRUMFIELD CANADA LTD., GUELPH, ONTARIO



TELECOMPUTING CORPORATION 915 N. Citrus Avenue, Los Angeles 38, Calif,, HO 4-0181

Engineers at the Telecomputing booth will introduce you to new concepts in rugged, re-
liable miniaturization! Featured will be a sub-miniature rate gyro, a special new side-
mounted relay for printed circuitry, a new high-temperature solenoid (up to 1500 F), a
unique new micro-miniature feed-through capacitor, a sub-miniature capacitor, a highly
reliable encapsulated magnetic amplifier...as well as electrically and spring-driven gyros,

precision analog-to-digital shaft converters, and electro-mechanical counters.

A% ASA . _
LOOKING FOR RELIABLE MINIATURIZATION?
you -will
find it at
Telecomputing
booth 1922 at the

COOK BATTERIES Proven

specialists in the design,

development, and manu-

facture of miniaturized

automatically and manu-

ally activated silver zinc
primary batteries, rechargeable batteries
and cells, Ultimately reliable electric
power sources of highest energy-to-weight
ratio,

DATA INSTRUMENTS Pion-
eers in equipments for
fast and accurate analysis
of test data, with automa-
tic recording of punched
cards, tapes, or printed

WHITTAKER CONTROLS
The largest exclusive de-
veloper and builder of cus-
tom-built high-perform-
ance hydraulic, pneumatic,
and fuel valves, controls,

and regulators for advanced missile, aife
craft, and industrial applications,

WHITTAKER GYRO tead-
ing producer of electrically
driven and spring-wound
free gyros, rate and float-
ed rate gyros for advanced
missile systems—rate of

WESCON
SHOW

NUCLEAR INSTRUMENTS
Designers aad builders of
high quality, reliable
equipments for prelaunch
checkout and testing of
. nhuclear special weapons.

BRUBAKER ELECTRONICS
An R & D leader in the
field of ground and air-
borne IFF components,
test & checkout equip-
ments—IFF systems analy-
sis—Air Traffic control systems-radar
beaconry-—detection equipments,

ENGINEERING SERVICES
A Technical service and
development organization
skitled in the engineering,
instrumentation, opera-
tion, and maintenance of

tists —for aircraft and missile flight tests, roll, pitch, and yaw indicators for manned data processing and contro! centers.
industrial and scientific applications. aircraft — precise gyro systems.
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LOW COST SNAP-IN

neon indicator §

These are the smallest, low-cost complete
assemblies on the market. The neon-filled
lamps provide soft, steady illumination that is
completely free from glare. With the bulb in
series with a resistor for 115-230v. applications,
neither transformers nor series hook-ups are
necessary. Long, trouble-free operating life
has been proved in thousands of the most de-
manding applications,

Specially designed lenses can be supplied to
customers’ specifications with lettering, trade-
marks or other symbols molded, stamped or
printed on plastic or glass of virtually any color

CTRy
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g
>
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or configuration. Complete assemblies can be
supplied with leads, lead terminals, quick dis-
connects, switches ete., attached.

With an experienced staff of design engineers
plus complete production facilities, Ucinite is
capable of supplying practically any require-
ment for connectors, switches and other small
metal and metal-and-plastics assemblies . . .
including stamped electrical circuits on flat or
molded boards or housings.

CGall your nearest Ucinite or United-Carr
representative for full information or write
directly to us.

" Manufactured by

The UCINITE COMPANY

Division of United-Carr Fastener Corporation, Newtonville, Mass.
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CAMBION Insulated Terminals are available in stand-off and feed- through types; with internal or external thread
mounts, press-fit mounts, or rivet mounts. And for special mounting requirements, unique types like the Teflon
press- -fit terminals fill the bill efficiently and economically.

Solid defense against trouble

You can count on rugged CAMBION®
Insulated Terminals for trouble-free
performance under the toughest service
conditions. All three types — ceramic,
phenolic, Teflon® — withstand con-
stant shock, vibration, and in-service
handling. For example, not even pro-
longed and repeated soldering will
Joosen terminals on ceramic types.
What’s more, they’re designed to func-
tion flawlessly over a broad humidity
range: ceramic insulators are silicone-
impregnated; phenolic types are var-
nish-impregnated. In every case, solder
terminals are machined from top qual-
ity brass and plated to extremely close
tolerances; completed units are com-
pletely tested for breakdown. And, like

437 Concord Avenue, Cambridge 38,
Mass. On the west coast: E. V. Roberts
and Associates, Inc., 5068 West Wash-
ington Blvd., Los Angeles, California.
In Canada: Cambridge Thermionic of
Canada, Limited, Montreal, P.Q

For high temperature applications, CAMBION
Standard Ceramic Terminal Boards provide the
ideal solution. Two basic types: 1. Double-row,
8-terminal type in 3 sizes for mounting com-
ponents with 2, 1 or 2 watt resistor boly sizes.
Ground straps to mounting studs provide positive
RF grounding. 2. Single-row, 6-terminal type with
end terminals at ground potential. All boards are
silicone-impregnated for maximum protection
against moisture.

CAMBRIDGE THERMIONIC CORPORATION

I

W

local CaMBION Distributor or write
Cambridge Thermionic Corporation,

all CAMBION components, they’re un- <
conditionally quality guaranteed in
lots of 1 or 1,000,000.

For complete detalls contact your }

The guaranfeed electronic components
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avoid unnecessary delays !

GT DELIVERS SILICON TRANSISTﬁRS IN 24 TO 48 HOURS!

No need to get hung up with delays or hooked by unkept

promises! GENERAL TRANSISTOR delivers sample
quantities of GT Silicon Transistors in 24 to 48 hours..
production quantities in 2 to 4 weeks!

These are not mere claims, but firm promises on which
you can base your design and production schedules.

Quality? Yes — plenty of weight here without waiting.
General Transistor is today one of the largest
suppliers of highly dependable devices, delivering
quality in quantity.

For full information —and fast delivery —call your
local General Transistor representative, or
contazt us directly. Write for Silicon Brochure $-100.

GENERAL TRANSISTOR CORPORATI

91-27 138th Place, Jamaica 35, New York
Phone: Hickory 1-1000

X

]
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A Few of the GT Alloyed Junction Silicon Transistors
Now Available

HIGH SPEED SWITCHING

MEDIUM SPEED SWITCHING

HIGH VOLTAGE

HIGH SPEED LINEAR AMPLIFIER
MEDIUM SPEED LINEAR AMPLIFIER

2N1219 2N1220 2N1221 2N1222 2N1223

Ves 30v 30v 30v 30v 40 v
v 25 v 25v 25v 25v 40v
Veno 20v 20v 10v 10v 10v

I luamax. .luamax. .1 uamax. .1pamax. .1puamax.

hre 18 min. 9 min. _ _ —_
fab{mc) 5 min. 2 min. 5 min. 2 min. 2 typ.
hte e —_ 18 min. 9 min. 6 min.

FOR IMMEQIATE OELIVERY FROM STOCK CONTACT YOUR NEAREST AUTHORIZED
GENERAL TRANSISTOR DISTRIBUTOR OR GENERAL TRANSISTOR DISTRIBUTING
COAP . 81.27 (35T PLACE JAMAICA 33 NEW YORK FOR EXPORT GENERAL
TRANSISTOR INTERNATIONAL CORP  91-27 138TH PLACE JAMAICA I3, NEW YORK.
PREZISION MAGNETIC RECOROING HEAQS AVAILABLE FROM

GENERAL TRANSISTOR WESTERN CORP . 6110 VENICE BLVO., LOS ANGELES, CALIF.

SEE US AT WESCON BOOTHS 3421 & 3423
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New
Clevite
Self-generating

. . . made possible by a new Clevite piezoelectric

ceramic, feature high resonant frequency (50 KC
min.), high internal capacity (1600 mmfd. min.)
and low lateral sensitivity (standard — less than
3%; special —less than 1%).

Clevite accelerometers also feature high tempera-
ture operation (—70°F. to 500°F.) with humidity-

See them on display!
Wescon Show

San Francisco, California
August 18-21,

Booth No. 3420

DIVISION OF

102 CIRCLE NO. 102 READER SERVICE CARD

%
=
£
i

CLEVITE

Fieid sales englineering offices in Newark, Chicago and Los Angetes.

|

‘Accelerometers!

| proof, hermetically sealed cases and cable (mil.
E-4970). Available in standard or in special models
. —with or without special preamplifier.

| WRITE FOR BULLETIN 9501 for complete
specifications. Clevite engineers also available for
direct consultation.

Pl ik

PRVEY

'i

CLEVITE ELECTRONIC COMPONENTS

3405 Perkins Avenue e Cleveland 14. Ohio

MAGNETIC HEADS PIEZODELECTRIC ELEMENTS
TRANSDUCERS, CERAMIC FILTERS
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Diode parametric am-
plifier for microwave
frequencies may be
key factor in jet-age
air-traffic control

Technical and Business
Growth in the West

Eleven western states expect nearly $2 billion sales for 1959, with
airframe makers swinging more to electronics. New technical
developments include field-emission cathode, electron-beam and

diode mavars and plasma amplifier

By HAROLD C. HOOD, Pacific Coast Editor

SAN FRANCISCO—THE RECENT CHANGE IN NAME f{rom West Coast Electronic
Manufacturers Association to Western Electronic Manufacturers Association
reflects a trend in the development of electronics in the West. Ten years ago
almost 100 percent of the area’s $158 million sales was chalked up by the four
coastal centers encompassing Los Angeles, the San Francisco Bay area, Portland
and Seattle, and San Diego. Today, industry mushrooming around Denver,
Phoenix, Tucson, and Sacramento, and dozens of smaller centers contributes
appreciably to the $1.932 billion eleven Western states sales total projected for
1959. See Fig. 1, p 104.
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€ 400
S $6,000,000
PORTLAND-SEATTLE
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p E 3300
‘ S $4§‘000‘000
) SAN FRANCISCO-PENINSULA
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£'6,700
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E = NUMBER OF EMPLOYEES
S = SALES

1999

NF 35
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S $70,000000
PORTLAND-SEATTLE

NF 60
€ 9,000
S $100,000000
/ BALANCE TF .
NF 144 WESTERN STATES
E 35,000 NF t8
‘ S $435000,000 £ 3,100
{ SAN FRANCISCO-PENINSULA 5 $42,000000
NF %) GREATER

DENVER-
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LOS ANGELES-ORANGE
NF 21

E 5,000
‘ S $62,000,000
PHOENIX-TUCSON
NF 31
E 4,000
S $62,000,000
SAN DIEGO COUNTY

FIG. 1—Growth and geographical distribution of electronics industry in eleven western states

BUSINESS FIGURES—Statistics for 1958 show
that 735 western electronics firms had a sales volume
of approximately $1.794 billion (excluding broadcast
and service revenue) or about 23 percent of the
nation’s total. Recent surveys show employment
figures at 140,000 or 19 percent of the industry total.

Last minute indications (Fig. 2) point to an attend-
ance of 30,000 plus at the Western Electronics Show
and Convention (WESCON) this month, or up 20
percent from the last time San Francisco hosted the
convention (1957). More than 700 organizations will
display wares and latest developments in nearly 1,000
booths in San Francisco’s Cow Palace.

AIRFRAME MAKERS—The Los Angeles Chamber

Generul-purpose digital computer Recomp Il will compute reliability
factor in flight of space vehicle at ‘59 Wescon
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says its local electronics industry is closing in on
the aircraft industry, currently at the top of the
manufacturing list for gross dollar volume, and is
expected to pull out in front in the near future.

However, many aircraft manufacturers some time
ago established electronics capabilities in the process
of diversifying to missile manufacture. Only 10
percent of today’s missile dollar goes for airframe,
and a sizable amount of the remainder goes for elec-
tronics.

Today, the airplane people are producing and tool-
ing up for electronic gear aimed at the industrial,
commercial, and consumer markets as well,

FIELD-EMISSION CATHODE — At Linfield Re-
search Institute, East of Portland, a promising
development centers about a field-emission cathade.
Utilizing an energized field and a sharply pointed
cathode from which electrons are pulled, the device
requires no cathode heating. Electrons stream off
the point without damaging it. The sharper the
point, the easier the electrons are pulled off.

With relatively low voltages, a good emission of
electrons may be obtained. Future applications in-
clude a cathode-ray tube in which it is desired to get
extremely fine writing on the surface of the tube.
Since electrons come from a fine point source, it is
easy to refocus the beam later on.

Reportedly, the device might also be used in linear
accelerators. By injecting the cathode directly into
the waveguide, it is conceivable that the voltage of
the wave itself will draw the electrons from the cath-
ode. The field emission cathode’s characteristics make
possible its use in voltage regulator applications.

MAVARS—Another recent development, from Ze-
nith’s facility south of San Francisco, a low-noise

parametric amplifier or mavar, is currently in pro-
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duction. The tube operates at room temperature, has
only one db of noise at 70 F. It has particularly prom-
ising applications in radio astronomy, and eliminates
the need for cooling equipment at the beam focus.

Hughes Aircraft has recently developed a micro-
wave parametric amplifier reportedly capable of in-
creasing radar range as much as 100 percent.

Approximately 8 in. long, 6 in. high and 1 in. wide,
the amplifier utilizes a small crystal of germanium
or silicon. There is no hot cathode or noisy electronic
stream which adds limiting noise in many amplifiers
now used on radar signals.

This device reportedly makes possible the improve-
ment in noise figure by 3 to 8 db over the best
superheterodyne receivers. No large external auxili-
ary equipment is required. Low noise amplification
is obtained without cooling to liquid-helium tem-
peratures.

Heart of the device is a gold-bonded diode with
noise temperature of 100 K obtained at room tem-
perature. A 3,000-mc amplifier gives 30 db of am-
plification with 2-me¢ bandwidth, or 10 db of ampli-
fication with 25-me bandwidth. The amplifier has
a nominal cutoff frequency of 70,000 m¢ at maximum
back bias with a nominal zero bias capacitance of
2.5 uuf.

SUN BOTTLE—An example of developments stem-
ming from academic research is the recently an-
nounced sun bottle at Pasadena’s CalTech.

By introducing mercury gas into a vacuum tube,
and then passing an electric current through it,
researchers were able to form a plasma—the so-called
fourth state of matter—similar to the sun’s corona.
(A plasma is formed when the temperature of a
gas s raised to the point at which its atoms start
to disintegrate.)

As electron beams were shot through the plasma,
it jiggled with jelly-like oscillations. “This appar-
ently is one of nature’s ways of amplifying radio
signals powertul enough to carry across millions of
miles of space,” theorizes an Institute scientist. “In
addition to the sun, some of the other so-called radio
stars in space may use this mechanism.”

CalTech scientists feel that their development may

800

400

1949 1950 {95( 1952 1953 1854 1955 (956 1957 1958
EXHIBIT BOOTHS

Two-mile-long traveling-wave electron accelerntor will replace this
310-ft one-billion electron-volt machine. New machine will eventvally
produce 45 bev energy

provide a useful fool for the plasma studies involved
in developing nuclear fusion power. They alsc see
possibilities of the finding ieading to amplifters and
oscillators of higher radio frequencies than now pos-
sible—frequencies between the microwave and infra-
red range—thus opening up possible new radio eom-
munication bands.

TRAVELING-WAVE ACCELERATOR — Another
research preject is the two-mile long linear acceler-
ator to be constructed at Stanford Universify over
the next six years. The approximate cost will be
$100 million.

Two parallel tunnels—one 15 ft in diameter and
housing the accelerator tube, the other 25 ft across
and containing 240 giant klystrons used for eleciron
acceleration—uwill bore 35 ft beneath the university
campus. The machine initially wil' be capable of
producing 10 billion electron volts. eventually 45 bil-
lion. Proposed beam power will exceed a million
watts.

To date, the largest Stanford machine (Mark I1I)
is 310 ft long, generates 1 billion eiectron volts. The
two-mile behemoth will be the equivalent of thirty
Mark III’s laid end to end.

30,000
20,000

10,000

1949 1950 1951 1952 963 " 19%4 1955 1956 1957 (858
ATTENDANCE

FIG. 2—Increase in number of exhibitors and attendance at Wescon (Western Electronic Shew and Convention)
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FIG>41—Pitch channel of flight control system with three operating modes. Relay K; energizes the channel and provides pitch rate damp-
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Taking the Bumps Out of

Bumpless flight control changes for high speed jets are possible with special

amplifier. Circuit fades out existing errors slowly, brings in new control mode

without transients

By L. D. FRY,

HE PILOT OF A HIGH SPEED JET
has several flight control modes
available such as mach control, al-
titude control or attitude control.
When a change is made from one
mode to another, undesirable air-
craft motion, or bumps, can develop.
These bumps are caused by
switching transients or by an error
signal which is suddenly put into or
removed from the control system.
If relays and switches are used to
change modes, existing error sig-
nals are added or removed as step
functions. Aircraft response to
such inputs can be violent.

To reduce the bumps, the change
of mode should be done slowly. The
adder-attenuator  amplifier  de-
scribed here accomplishes this
function. It is being used on the
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Navy’s first supersonic two-seated
all weather jet fighter, the F4H-1.

Flight Control System
In a flight control system several
error signals feed each servo loop.
In the pitch channel, for example,

Ri>
1998
—
LI
ADDING
* RESISTORS
Iz
= ANAA ) el
A As
Rz s Iy
00K . >
Rg<
T
P SUMMING
RESISTOR

»

Flight Control Engineer, LMED, General Electric Company, Johnson City. New York

there may be a rate gyro signal to
reduce pitching, a vertical gyro sig-
nal for holding a selected pitch
angle or attitude, an altitude error
and rate signal for altitude control,
and a mach error signal for speed
control.

'V|-Ig Rg I,e Va-13Rg
B 2 R2
Vi-I3R V2-IaR
12318 + 2 .3 S
R R2

I

Igsl 41,

3

. Ty
IF'I IS ASSUMED TO BE EQUAL TQ —— +—r
- * Rp R_z

L I3 Rs
ERROR WOQULD BE ~ ———— =

I3 Rs

FIG. 2—Adder circuit. With values shown, error is iess than one percent
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Smoothing un’t package is filled with dry nitrogen and hermetically
sealed

tenance

Plug-in construction and finger pull ring make for ease of main-

Automatic Flight Control

Figure 1 shows a possible pitch
¢hannel with operating modes of
mach, altitude, and pitch control.
Relays are used to select the re-
quired error sigrals for each mode.
Not all error signals are desired at
the same time or all the time.

Relay X, changes the pitch chan-
nel from standby to the stability
augmentation mode by connecting
the actuator to the aircraft control
surfaces. With K, closed, and the
other relays open, the pitch channel
operates on signals from the pitch
rate gyro to dampen pitch angular
motion. Closing K. energizes the
attitude control mode; K. and K,
together give the altitude mode; K,
and K, the mach mode. With the
adder-attenuator in the circuit as
shown, changes in mode are made
smoothly.

Adder Circuit

The main function of the adder-
attenuator amplifier is to decrease
the gain slowly, allowing the new
cantrol mode to be set up, and then
bringing the gain back to normal.
Four circuits are used: adder, am-
plifier, fading and relay.

The purpose of the adder section

ELECTRONICS - AUGUST 7, 1959

is to add or mix the incoming error
signals. The method used is con-
ventional and is shown in Fig. 2.
The adding resistors are kept
greater than 100,000 ohms while
the summing resistor is less than

1,060 ohms. Error in addition
By
/ I
100K l F
Ig .
VIN | —s= Re
iy 34K
< R
1 feli-a) L Vv,
Blg ¢ Lo~ o

figures. The input circuit of the
servo amplifiers is the same as the
input adder cixcuit of the adder-at-
tenuator amplifier which drives it.
Since additional gain is not re-
quired, the smoothing unit must de-
liver to each servo the same current

FoRwaRD Gai g+ LOLTS OUT
8
]
.8 R Rerell-al
re{t=a)Ry+rc (1-a)RE+R| Re
Ig 1
FEEDBACK GAIN H = Vo e
\, . VOLTS 0UT_ 6
GAIN (61) = = Ty (+GH-
RF R
GAIN (6} = — BRe R T
R, + R + R, 4 ~mb P
L = B R el 1-a}

FIG. 3—Amplifier equivalent circuit and gain equations

under these conditions is less than
one pereent. Isolation of signal
sources is obtained and little inter-
action results. Gain loss in the
adcer circtit is made up in the am-
olifier which follows.

The adder-attenuator amplifier
drives 1wno  servo amplifiers, al-
thaugh only one is indicated in the

it receives. Because two servos are
supplied, current gain is 2 ma/ma.
Desired voltage gain is 0.3 wvolt/
volt. The equivalent circuit and
equations are shown in Fig. 3.

The circuit of the adder-attenu-
ator amplifier is shown in Fig. 4,
with the amplifier section so indi-
cated. Actually, the complete unit
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FIG. 4—Fading circuit decreases amplifier gain slowly so changes in control mode can be made smoothly, Relay Ki allows new mode to be

set up and output then increases to normal

includes circuits for two control
channels but operation is the same
in each channel. Only one relay sec-
tion is needed for the two channels.

When a step-function d-c voltage
is applied to a single transistor fade
circuit, a transient response is
transmitted through to the collector
circuit and into the amplifier. A
balanced difference amplifier is used

7]
-
-
o
>
=
[
>
a
[
=
o

INPUT IN VOLTS

FIG. 5—Adder-attenuator amplifier gain

to prevent this transient bump.
With both transistors being driven
in the same manner, any transient
that appears on one collector will
also appear on the other. Only the
difference is transmitted through to
the servos.

Gain Variations

Production tolerance silicon tran-
sistors are used throughout and
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parameters B (grounded-emitter
short-circuit current gain) and 7,
(collector resistance) vary greatly
from transistor to transistor. Ex-
amples are:

Amplifier
a Voltage
B 7(l — &) Gain
Min. 39 Iligh 0.283 v/v
Nonimal 50 50,000 ohms 0.311 v/v
Max. 120 25,000 ohms 0.330 v/v

The variation in gain does not
include the effect of resistance or
other changes. Only the approxi-
mate equivalent circuit was used for
calculations.

Test results on ten amplifiers are
shown in Fig. 5. Curve A is the
nominal gain of the ten amplifiers
at room temperature; curve B
shows maximum gain observed at
room temperature and curve C the
minimum. The spread from mini-
mum to maximum is 0.288 to 0.346
volt/volt, with a nominal gain of
0.332 volt/volt.

At —55C the maximum gain is
0.363 v/v, curve K, and the mini-
mum gain is 0.25 at +125 C,
curve D. Resistance changes in the
feedback resistors and variations in
B and », with temperature are prob-

ably the main causes of gain varia-
tion.

Fading Circuit
The function of the fading cir-
cuit is to decrease the output of the
amplifier during the mode changing
operation. After the new control

~
T

A, CURRENT
THROUGH
EMITTER
RESISTOR

8, CURRENT
THROUGH
15K
RESISTOR

041 0 C. EMITTER

: c CURRENT

CURRENT (N MA
=
®©
T
@

4 1
10 . 20 30
VOLTAGE ACROSS C, IN VOLTS

FIG. 6—Amplifier emitter current falls to
zero as fade current rises. Emitter to base
junction is eventually back-biased

mode has been set up by relay cir-
cuits, the fading circuit brings the
amplifier back up to full output.
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This control action is accomplished
by varying the emitter-to-base bias
of the amplifier transistors.

The fading circuit is included in
Fig. 4. In the regular operation of
a channel, the voltage on C, and C,
is zero.

Table 1—Circuit Characteristics
With 100,000-Ohm Input Adding
Resistors

Guin at room temp. 0.33 £ 0.03 v/v
Gainat =55 C 0.33 £ 0.05v/v
Gain at, 125 C 0.29 £ 0.015v/v
Time constant 0.25 16 0.75 sec
Saturation voltage 30 volts or more
Output null 0.010 volts max
Relay operate time 1.5 times max
time  constant
plus 0.15 sec
0.3 sec or less
108 10 123 v,
380 1o 420 cps
10g
17100

Deadband
Power supply

Vibration
Guin  ratio, faled
out to faded in

When the pilot operates the fading
switch (not shown) relay contact
K, closes and 90 volts d-c¢ is applied
to the fading circuit via the net-
work in the transistor base circuit.
Capacitor C, begins to charge.

The fading circuit transistor be-
gins to conduct and a positive volt-
age is slowly applied to the amplifier
emitters through the 15-k resistors.
This control voltage reduces the am-
plifier gain.

Eventually the amplifier is back-
biased and cut off completely. When
the fade command is removed, C,
discharges and amplifier gain in-
creases to normal again.

Currents in the amplifier emitter
circuit are shown in Fig. 6. Cur-
rent through the emitter resistor is
the sum of emitter current and fade
current. This current remains rela-
tively constant until no current
flows through the transistor and
it is cut off. As the voltage from
the fade circuit continues to rise,
the amplifier transistors become
back-biased.

Deadband Effect

The amplifier output does not be-
gin to increase immediately when
the fade command is removed. This
deadband effect results from the
reverse bias developed at the emit-
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ter-to-base junction during the
faded out period. The time lapse
(deadband) before the amplifier be-
gins to function is dependent on
transistor characteristics and tem-
perature,

This deadband etfect and the fade
in and fade out time constants are
shown in Fig. 7 for two tempera-
tures. Fade out time constant is
defined as the time required for
output to fall to 37 percent; for
fade in, the time to rise to 63 per-
cent of output.

Fade in and fade out time con-
stants are not equal. During fade
out, voltage across C, (Fig. 4) rises
as a function of time constant C, R,
R./(R, + R.). During fade in it
falls as a function of R. C,. The
actual fade in and fade out time
constants of the circuit are depend-
ent on temperature and also on the
non-linear relation of amplifier gain
versus emitter current.

From Fig. 7, fade out time con-

3
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3
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FIG. 7—Amplifier gain drops off as volt-
age across fade capacitor rises. Time con-
stants at 125 C are indicated

stant at high temperature is 0.5
seconds and fade in time constant
is approximately 0.3 seconds.

The time constants at room tem-
perature and at low temperature
are not indicated in Fig. 7 but it
can be seen they will have values

ROOM TEMPERATURE
DEADBAND 0.27

’ 0.16 SEC, /S[C
0.28 SEC |
h—iﬂ ouTPUT

“ADE SIGNAL |FADE
FADE IN
out

TEMPERATURE = +125C QuTPUT

06 sec, (
0.032
0.36 SEC, sec 1

FADE
IN

FIG. 8—Smoothing unit response at two
temperatures, showing deadband effect

slightly different from the values
at 125 C. This difference is not
significant in the application and
is caused by variations in gain and
in the way the time constants are
defined. The range of variation is
given in Table 1.

Relay Circuit

During the fade sequence the
error signals into the adder are
changed. The point selected for this
operation is when the amplifier gain
has dropped to 10 percent or less of
normai output. The circuit is in-
cluded in Fig. 4. As the voltage
across C, rises, the transistors be-
gin to conduct and relay K, pulls
in. This relay provides the interlock
for changing the flight control
mode.

A potentiometer allows the op-
erating point to be adjusted as re-
quired. When the fade command is
removed, the voltage on C. decreases
and the relay drops out. The drop
out paint is reached before ampli-
fier gain is up to 10 percent of full
output.

The response of the smoothing
unit to a fade signal is shown in
Fig. 8.

Operation

Control of the fade in, fade out
sequence is at the command of the
pilot. He operates the switch which
applies 90 volts d-c to the fading
circuit. The amplifier gain begins
to fall off. When it reaches 10 per-
cent, the interlock relay pulls in and
the new control mode is set up. The
pilot then removes the fade com-
mand and the amplifier gain in-
creases to normal again.

Amplifier characteristics are
shown in Table I.
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Many transistorized circuits can be adapted to construction from a single

wafer of semiconductor material. Possible interactions between components

can be utilized to design new devices and circuits. Limitations of components

and circuits are covered along with their forming methods

By JACK S. KlLBY, Senior Project Engineer, Texas Instrunients, Inec., Dallas, Texas

EMICONDUCTOR SOLID CIRCUITS
S are electronic devices formed
on single-crystal semiconductor wa-
fers, each of which can perform the
function of some standard circuit
that uses several conventional ele-
ments, Paths are fashioned on and
through each wafer to produce ac-
tive elements such as transistors,
nonlinear elements such as diodes,
and passive elements such as re-
sistors and capacitors. By changing
the types of paths and their routes,
an unlimited variety of circuits may
be formed. These circuits enable
a great reduction in equipment size
and weight.

Though it has always been possi-
ble to design a configuration that
will perform the desired circuit
functions, it has not always been
possible to provide the required
component values within the allot-
ted space. For example, the circuit
configuration for a conventional
grounded-emitter audio amplifier
can easily be drawn. However, such
amplifiers require capacitors with
values in the microfarad range for
coupling and bypassing, which
would require many square inches
of semiconductor surface.

The values of resistors and ca-
pacitors are restricted by the in-
tended degree of miniaturization.
For high component densities, it is
desirable to limit resistors to about
20,000 ohms or less, and to limit
capacitors to about 3,000 uuf—de-
pending on the size objectives for
the equipment and the space re-
quired for other circuit components.
A single resistor higher than 20,000
ohms might be permissible, while
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four or five 20,000-ohm resistors
might not.

The microminiature size of these
devices makes it difficult to distin-
guish alternate current paths and
to identify all of the individual cir-
cuit elements in one device. Also,
with the possibility of interaction
between distributed-constant com-
ponents, it is possible to create de-
vices that have no equivalent
lumped-constant circuit. Neverthe-
less, to aid in understanding these
circuits it is desirable to use con-
ventional terms in describing them.

Forming the Elements
Resistors may be formed by ap-
plying ohmic or non-rectifying con-
tacts to a semiconductor wafer as
shown in Fig. 1A. The values of
such resistors are determined by the
equation R = pL/A, where p is the

resistivity of the material, L the
length, and A the cross-sectional
area of the path. Since the electri-
cal properties are determined pri-
marily by the nature of the bulk
material, these resistors will have
low noise characteristics, good lin-
earity, somewhat high temperature
coefficients, and good stability with
time. If two or more resistors are
to be connected together it is not
necessary to provide separate ter-
minations from the common point.

Capacitors may be formed by
using the capacitance of a back-
biased p-n junction as shown in
Fig. 1B. These capacitors are also
diodes, and must be properly po-
larized in the circuit. Nonpolar
capacitors may be produced by con-
necting two p-n junctions back-to-
back. Junction capacitors have a
marked voltage dependence, the ca-

Magnified view of complete bistable multivibrator unit, which will be only 0.24 by 0.12 by

0.25 in. after hermetically sealing
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(D)

FIG. 1—Resistors (A}, capacitors (B), RC
networks (C) and transistors (D) can all be
formed on same piece of semiconductor
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FIG. 2—Bistable multivibrator is typical of
conventional circuits that are readily
adaptable to solid-circuit techniques

Solid Circuits

pacitance of those produced by dif-
fusion techniques being inversely
proportional to the cube root of the
applied voltage. This voltage de-
pendence is reduced for the non-
polar configuration, but must still
be considered in circuit design. For
junctions with low breakdown volt-
age, capacitances up to 200,000
uuf/sq in. are realizable. Capacitors
which will withstand several hun-
dred volts may also be formed.
Junction capacitors have little vari-
ation with temperature and good
stability with respect to time.

R-C Network

Resistor and capacitor elements
may be combined to form the dis-
tributed-constant R-C  network
shown in Fig. 1C. These infinite
section R-C filters are useful for
phase-shift networks and coupling
elements as well as low-pass filters.
Because of the layerized nature of
the circuits, networks of this type
are easily formed.

Transistors and diodes may be
formed on a semiconductor wafer
by conventional diffusion processes.
These processes form the mesa type
transistor shown in Fig. 1D. The
2N559, 2N702, 2N705 and 2N1141,
recent examples of mesa type tran-
sistors, have excellent high-fre-
quency characteristics. Diodes may
be formed by using the same diffu-
sion techniques.

Since all of the circuit elements
described can be formed from one
raw material, they all can be formed
on a single wafer. Some passive cir-
cuit elements are produced by shap-
ing the wafer to restrict current
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paths to specific parts of the wafer.
Junction areas for transistors, di-
odes, and capacitors are formed by
properly shaped mesas on the wafer.
Thus, a given type of diffused wafer
may be used to produce many types
of circuits, the first difference being
the particular shaping processes
that are used on each wafer.

Bistable Multivibrator

One example of a semiconductor
solid circuit, as shown in Fig. 2,
is a bistable multivibrator which
contains the equivalent of eight re-
sistors, two capacitors, and two
transistors. This device is shown
in the photograph. With the circuit
of Fig. 2 redrawn as shown in Fig.
3, the resistive areas are around the
out;ide of the wafer; the capacitors
ana transistors lie on the surface of
the resistors. The slot in the center
of the wafer provides the necessary
isolation between components.

The size of the finished hermeti-
cally sealed multivibrator is 0.240
X 0.120 x 0.025 in. Excluding the
leads, the volume of the sealed pack-
age is 0.0007 cu in.-~which provides
a density of about 30-million com-
ponents/cu ft.

This component density cannot be
achieved in equipment because the
interconnections may occupy more
volume than the components. How-
ever, if the components and the wir-
ing occupy equal volumes it might
be possible to pack a million multi-
vibrators into 1 cu ft—provided
power dissipation is ignored. If
each device requires 50 mw of
power, 50 kw will be dissipated
within the cubic foot. Therefore,

FIG. 3—Redrawn version of circuit of
Fig. 2 shows approximate layout arrange-
ment of actual semiconductor solid circuit

much of the volume will be required
for heat-transfer media even if the
power requirements can be greatly
reduced.

Applications

Semiconductor solid circuits ap-
pear to be especially adaptable to
digital circuitry. Digital circuits
are usually quite repetitive, permit-
ting the construction of large sys-
tems with only a few basic building
blocks.

Due to the present limitations on
component types and values, consid-
erable ingenuity will be required to
adapt these devices to all types of
circuits. The lack of large-value ca-
pacitors will slow the development
of audio-frequency circuits, while
the wrist radio is still out of reach
because of the inductances required.
However, these restrictions are ex-
pected to be temporary.

Along with size and weight reduc-
tions, these devices should achieve
improved reliability. Since each
c¢ircuit is formed on a single-crystal
high-purity semiconductor wafer,
there is a reduced number of con-
tacts between dissimilar materials,
which should raise the inherent re-
liability. There are numerous stages
during assembly where accurate
process controls can be applied and
thereby tighten the standards for
quality control. Finally, the sig-
nificant reduction in size and weight
means that designers can re-eval-
uate alternate circuit schemes such
as the use of more redundancy that
heretofore were not considered be-
cause the available space was in-
adequate.
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Navigating by Electronics

Classical radio navigation methods and self-contained electronic position

computers are classified according to operating principles. Systems can be

used to guide aircraft, missiles or ships

By P. C. SANDRETTO,

Vice-president and Technical Director, ITT Laboratories Division, International Telephone and Telegraph Corp.,

Nutley, N. J

RADIO NAVIGATION METHODS which establish trans-
mission paths and observe transmission times are
classical systems. One form, the multiple path sys-
tem, originated before 1903 with the Hertzian light-
houses. More recent refinements in the observation
of natural phenomena have resulted in self-contained
position computers.

CLASSICAL SYSTEMS—In the multipath method
(Fig. 1), radiation is sent over two paths to two
collectors. The collectors may be sides of a loop an-
tenna, two dipoles or two incremental areas of a para-
bolic radar antenna. Another form has multiradi-
ators and a single collector. Several phase coherent
transmitters may be used. Either form usually re-
quires only a single receiver to actuate the phase
(time difference) detector.

Multipath systems produce lines of position which
are hyperbolas. True hyperbolic systems have an-
tennas spaced wide in comparison to wavelength.
They measure the actual difference in transmission
delay over the several paths. Radial systems employ
small spacing and have hyperbolas of zero curvature.
They usually determine the condition for equal trans-
mission delay over the multipaths.

The best known multipath systems are named be-
low Fig. 1 in order of intrinsic accuracy. Approxi-
mate values are given. Accuracy is also affected by
frequency propagation characteristics and instru-
mentation. Neglecting propagation effects, accu-
racies range from 10 degrees to 0.01 degrees for non-
free-space conditions.

Single path systems measure actual transmission
times and produce circular lines of position. There
are two types, described as one way and round trip.

One way systems (Fig. 2) have had relatively little
use. They require an oscillator in the vehicle locked
in phase with an oscillator at the transmitter. Accu-
rate navigation requires an oscillator accuracy better
than one part in 10°. One way systems provide dis-
tance in Navarho and, partly, in Dectra. Develop-
ment of lightweight atomic oscillators may give them
greater commercial success.
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Round trip systems (Fig. 8) transmit to active or
passive reflectors and receive back a signal which is
compared with the original transmission. Compared
with one way systems, stability requirements are a
million times less. This method is used in radar,
Shoran, Oboe, Benito, Rebecca-Eureka, DME and the
distance portion of Condar, Tacan, and ATC beacon
system. Accuracies to 10 ft. have been attained.

SELF-CONTAINED SYSTEMS — Self-contained
systems are classified according to the natural phe-
nomena that they observe. The observation is gen-
erally used to compute a present position by extending
a known past position.

The atmosphere pressure system (Fig. 4) makes
use of the fact that barometric pressure differences
indicate wind speed and direction. Two sets of baro-
metric and radio altimeter readings are compared to
obtain vector normal wind. The ground speed vector
is then computed for dead reckoning navigation. A
10-foot error in successive readings will produce a
two-mile error in wind value.

Astro or star tracking systems are a refinement of
the ancient astronomical system. Electronic equip-
ment is employed to automatically track or detect
radio or visual signals from celestial bodies and solve
the astronomical triangle (Fig. 5). Astro system
accuracies are not available, but accuracies of im-
proved sextants are indicative. With automatic aver-
aging, 50 percent of measurements are within two
minutes and 90 percent within 4.3 minutes.

Doppler shift of a transmitted radio wave (Fig. 6)
is used to determine the true ground speed vector.
New developments use several pencil beams positioned
by servo mechanisms. System accuracy of 0.7 to
two percent of the distance travelled are obtained.

Inertial systems observe forces in inertial space.
A force acting on a mass is doubly integrated to give
the distance traveled. Great precision is required in
the gyroscopes orienting the accelerometers. Schuler
tuning is employed to make gravity-induced errors
cyclical instead of cumulative. Target accuracy is
one mile of error per hour flown.
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Transistorized indicator judges foul or fair in the sport of fencing despite

complex rules. Can ingenious electronic devices help umpire other sports?

By W. R. DURRETT, Project Engineer, Designers for Industry, Inc., Cleveland, Ohio

Electronic Judging of

SING ELECTRICAL devices to in-

dicate the validity and timing
of touches scored in the sport of
fencing is not uncommon. However,
as ordinary indicators use relays,
fencers are occasionally shocked by
transients developed by collapsing
relay-coil fields. The transistorized
touch indicator to be described
eliminates the possibility of shock
and responds well within the fast-
response times required to monitor
fencing contests.

Rules

The transistor indicator detects
touches in either epee or foil fenc-
ing contests. In epee, touches on all
parts of the body are fair. In foil
contests, only touches on the metal-
lic-thread jackets worn by the
fencers are scored. The conductive
area of a jacket composes the fair-
touch region for a foil. When a foil
hits an invalid area, a foul is
registered.

A touch must be held long enough
to score a point. With either
weapon, after a touch is held long
enough to score a timing interval
begins in which the other fencer
may also score. At the end of this
interval, which is longer for foil
than for epee, no further touches
may be scored until the next action.

Swords and Tips

The indicator is connected
through two lengths of three-con-
ductor cable to a pair of automatic
take-up reels. Each reel holds 50 ft
of cable which goes to a connector
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clipped to the fencer’s belt. A body
cord runs from this connector to
contacts at the tip of the sword; for
foil contests, the cord also goes to
the metallic jacket. Reel tension
does not hamper the fencers.

As shown in Fig. 1, an epee has
two wires insulated from the sword
blade and running down the blade
to a tip assembly that acts as a spst,

normally-open switch. A touch
closes the contacts between the two
wires.

A foil has only one wire, which
runs to the tip assembly and is
connected permanently to the tip.
The foil-tip assembly is a spst, nor-
mally-closed switch that shorts the
wire to the foil blade and guard. A
touch opens this short. The metallic
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FIG. 1—Transistor fencing indicator is set up for an epee match. For foil, throw switch
S to terminal F and connect foils and foil jackets to the j terminals
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Indicator is in center. Reels axe con-
nected to epees, which are behind foils

Fast-Moving Sports Contests

jacket is connected to the third
wire of the body cord with a de-
tachable clip.

Scoring With Epee

Considering Fig. 1, assume that
epee No. 2 scores a touch. The tip
contacts close, applying a negative
voltage to the input of transistor
Q.. Transistors @, and Q. form a
bistable multivibrator that is called
a valid multivibrator. At the start
of a fencing action Q. conducts,
keeping Q, and transistor amplifier
@. nonconducting. Integrating ca-
pacitor C, bypasses transients so
that the touch must be held until
C, charges through R, and R.. When
the charge level reaches the critical
value of about —1.5 v, the multi-
vibrator flops over lighting red-in-
dicating lamps PL, and PL. and
transmitting a signal to @, and Q..

Transistor Q, is the input tran-
sistor of a multivibrator oscillator
which drives a 4-in. p-m speaker.
Capacitor C. provides the feedback
path; if C. is 0.25 uf, the oscillator
tone is about 1,000 cps.

Transistor Q. is the input tran-
sistor of a timer. With the applica-
tion of an input signal, the timer
input r-¢ network begins to dis-
charge toward zero v. The timer
is set for a given discharge rate.
After 0.04 to 0.05 sec the timer flops
over, switching on Q.. This tran-
sistor brings the input stages of all
lamp circuit inputs to a potential
near ground. This action does not
affect the red indication but it pre-
vents any subsequent touch by epee
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No. 1 from being scored on the
green lights, PL, and PL, The in-
dicating condition is thus frozen,
indicating a touch by epee No. 2
and sounding tone until switch S,
is reset. E'pee No. 1 scores touches
in the same way when it applies a
signal to @,. Transistors Q, and
Q.. correspond to Q. and Q,.

Scoring With Foil

When fencing with foils, switch
S. is at position F' and the foils are
are connected to the circuit junc-
tions indicated by j in Fig. 1. Scor-
ing action begins when the closed
circuit in the foil tip between tip
and blade opens. Assume that foil
No. 2 touches a foul, or invalid, area.
A touch opens the tip contacts, ap-
plying a negative voltage to input
transistor @, of the invalid-indicat-
ing Dbistable multivibrator. Inte-
grating capacitor C, bypasses tran-
sients so the touch, to indicate, must
be held until C, charges to the point
of triggering the invalid multi-
vibrator. The multivibrator flops
over, lighting the white lamps, PL.
and PL, and transistor Q,; sends an
initiating signal to the timer and
tone oscillator, as in epee. The
timer, after a 2-sec discharge
period, sends a disabling signal that
prevents further scoring. This sig-
nal also goes to the tone oscillator
to silence the audible signal.

The 2-uf value of C, requires a
fouch duration of about 0.004 sec.
This requirement protects against
a false invalid signal that could be
caused by poor reel contacts and

momentary openings of the foil tip.
If a touch is made in the valid
area, opening of the tip contacts
generates a signal to an invalid
multivibrator and to a valid multi-
vibrator. As integrating capacitor
C, is smaller than C, the valid
multivibrator flops over before the
invalid multivibrator after foi No.
2 makes a fair touch. The valid
multivibrator flops in about 0.002
sec. Actuation of valid multivi-
brator Q,-Q. sends signals to the
tone oscillator and timer as well as
lighting PL, and PL..
Simultaneously a signal goes to
transistor Q,., which has the job of
inhibiting (disabling) the invalid
circuitry when a valid touch is
scored. Conduction of inhibit tran-
sistor @,, grounds the input of in-
valid multivibrator Q,.-Q,,, bleeding
off the charge building up in C,.
If a valid touch arrives and then
glances to an invalid target the
valid indication is the only one to
register, since transistor @, has
disabled the invalid multivibrator.
However, if an invalid touch comes
first and then glances to the valid
area, both valid and invalid indica-
tions will show as long as the valid
touch arrives before the timer dis-
ables all circuits. This action does
not extinguish the previously il-
luminated invalid light; by the time
a signal comes from transistor
Q., the invalid multivibrator has
flopped.
No touch registers from a touch
made on the blade of either an epee
or foil,
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New Circuit Improves

Use of two discharge tubes that provide a shared cycle of operation makes

possible design of a stroboscope with firing rate of 1,000 flashes per second.

High-flash intensity and wide variety of triggering methods make instrument

useful both in laboratory and industrial applications

By L. H. BARRETT, Flectric and Musical Instruments, Ltd.,, England

LASH RATE of a stroboscope is

limited by the deionization time
of gas in the discharge tube and by
charging time of the discharge ca-
pacitor. The instrument to be de-
scribed incorporates a circuit that
overcomes these difficulties. The de-
vice meets a wide range of labora-
tory and industrial requirements.
It increases the usual flash rate of
200 or 300 per second to a maximum
of 1,000 per second. Other useful
characteristics are an accurate in-
dication of flash rate with several
triggering methods as well as a
high-intensity flash.

Improved Lamp Operation

The discharge circuit is shown in
Fig. 1A.

Assuming no initial charge on
C., the cathode of tube V, is at

Stroboscope is a compact 18 X 1072 X 11
in. and weighs 36 Ib
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FIG. 1—Lamp circuit with range-switched
discharge capacitors (A) is provided with
an alternating trigger (B)

ground potential, and application of
a positive trigger pulse will initiate
an arc discharge charging C, sub-
stantially to the voltage of the sup-
plv. Tube V., now has no voltage
across it, and the plate of V, is at
potential E. On the arrival of a
trigger pulse to V, the capacitor
discharges through the second tube,
and the initial conditions are re-
stored. Examination of the wave-

forms in Fig. 1B relating to this
sequence of operations shows that
the shared duty cycle provides an
extended period for deionization.

The method used to produce the
two interlaced trains of pulses nec-
essary for firing the lamp elements
in alternating sequence is shown in
Fig. 2.

The key unit is the oscillator/
trigger circuit, which may be used
as a pulse generator or a Schmitt
trigger. The oscillator produces
pulses of substantially square form
and of short rise time. Their fre-
quency is controllable over a range
of 5 to 1, and four switched ranges
yield a total frequency coverage
ratio of 200 to 1. An internal syn-
chronizing signal at power-line fre-
quency may be switched to the oscil-
lator when the stroboscope is used
for viewing workpieces rotating at
power-line frequency.

When the unit is used as a
Schmitt trigger, there are several
means by which the output pulse is
obtained. The first of these is the
application of a sine or square wave
to the preamplifier. A photoelectric
probe is provided, and this, coupled
to the preamplifier input, projects a
beam of light on to the surface of a
rotating or vibrating object from
which light of modulated intensity
is reflected into the photocell pro-
ducing signal pulses of a frequency
related to that of the motion of the
object under examination.
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Stroboscope Versatility

To meet cases where it is con-
venient to operzte a pair of contacts
mechanically from the motion under
observation, access ta the trigger
tube is provided such that each
time the contacts are closed a pulse
of 75-v amplitude is applied to the
grid generating a pulse sequence at
the trigger ontput.

The trigger may also be switched
to an internal signal source at
power line frequency for purposes
of checking or resetting the calibra-
tion of the stroboscope ratemeter
circuit.

The oscillator/trigger square
wave is fed through differentiating
networks to a triode version of the
conventional Eccles-Jordan trigger
circuit. Because of its bistable ac-
tion in response to negative pulses
applied to the grids, this tube pair
generates two trains of square
waves 180 degrees apart, each hav-
ing half the frequency of the input
wave. From these, narrow spike
pulses are obtained by differentia-
tion and applied to the inputs of
two similar pulse generators from
which the high voltage signals re-
quired for operation of the lamp are
derived.

The output from one of the
Eccles-Jordan cireuits is also fed
to a ratemeter circuif. This counts
the half-frequency signal by inte-
grating means, and the result is
displayed on a 6-in. scale meter cali-
brated in terms of lamp flash rate.
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Another useful facility is the read-
out pulse fed from this circuit to an
output terminal to which may be
coupled auxiliary equipment for op-
eration in synchronism with the
flash or, where necessary, counting
equipment of greater accuracy than
the built-in ratemeter.

The frequency range switch on
the control panel of the stroboscope
operates ganged switch-banks in
the circuits of the oscillator, the
ratemeter, and the lamp unit.

Oscillator Trigger
Figure 3 shows details of the
oscillator/trigger circuit, the mode
of operation being controlled by a
3-gang switch. In oscillator connec-

INTERNAL
swe

INPUT

Q FREE RUN

PREAMP

CONTACTOR iNPUT

0SC OR
TRIGGER

Two-element flast tube gives a maximum
of two million candles at five flashes per
second and fourteen thousand at 1,000 fps

Built for complete portability, the 36-lb
stroboscope can operate with the lamp
three yards from the chassis. Design per-
mits free air flow for cooling at the ex-
pense of operator access to certain com-
ponents

tion, position 1, the circuit takes
the form of a cathode-coupled
multivibrator with the variable re-
sistor controlling the turnover time.
The steep-fronted output wave, as
shown, has an amplitude of approxi-
mately 60v peak to peak. In the
practical case, the value of C is
switch-selected to provide four fre-
quency ranges.

In positions 2 and 3 of the selec-
tor switches, the circuit is con-
nected as a Schmitt trigger. An
output wave similar to that of the
oscillator is generated in response
to any of the forms of input signal
previously described.

The high voltage pulses necessary
to fire the two flash tube elements

0sC

SPEED
CONTROL

DIFFERENTIATOR

E-J
TRIGGER

DIFFERENTIATOR DIFFERENTIATOR

OUTPUT

FIG 2—Biock diagram of the complete stroboscope
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FIG. 3—Three ganged selector switches of
the oscillator trigger give cathode coupled
multivibrator or Schmitt frigger operation

of the lamp are generated by cir-
cuits shown in Fig. 4. One of these
units is coupled to each plate of the
Eccles-Jordan trigger, thus the out-
puts are accurately spaced to pro-
duce the required alternating trig-
ger sequence.

In the quiescent state, V. is cut
off because of the negative bias ap-
plied to its grid, while V, is draw-
ing a small amount of plate current,
thus holding both cathodes at a
low positive potential. The incom-
ing square wave is differentiated at
the network C, R,, and the negative
voltage spike cuts off V.. The re-
sulting positive transient at V, grid
switches V. to peak plate current.
Since V, immediately regains a
state of conduction, the grid po-
tential of V. falls rapidly, returning
the tube to cutoff.

Lamp Circuit

The arrangement of the lamp and
its associated components is shown
in Fig. 1A. The high voltage for
the plates is obtained by full-wave

rectification making it necessary to
insert a series resistance, R, to pro-
tect the rectifiers from the very
high peak currents drawn during
lamp discharge. The effect of R is
reduced, however, by the presence
of C,. During alternate lamp dis-
charges, the selected capacitor, C.,
is charged from C, to a voltage V =
E(C./C, + C.]. If C, is large com-
pared to the highest value of C.,
the energy loss is small. The value
of R is at the same time fixed at the
lowest value affording adequate
rectifier protection in order to mini-
mize reduction of the voltage E as
the mean charging current to C,
rises with increasing flash fre-
quency. The switch, ganged with
the range switch of the oscillator/
trigger circuit, selects the discharge
capacitor that gives maximum per-
missible lamp power at the highest
flash frequency of the range.

The lamp consists of two U-
shaped discharge tubes mounted on
a common base and enclosed in a
single toughened glass envelope. It
is designed for maximum stability
of the 300-amp peak arc discharge.
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FIG. 4—Pulse generator’s cathode-coupled
resistor speeds the rate of change of
current
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FIG. 5—Ratemeter circuit is provided with range switching and calibration facilities
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The xenon filled tube produces a
white daylight flash which, when
mounted in a 9-in. diameter re-
flector, is magnified approximately
40 times.

Ratemeter

The flash rate is metered by
measuring the mean charging cur-
rent through a capacitor supplied
from a pulse voltage of constant
amplitude.

Referring to the circuit shown in
Fig. 5, the square wave from the
Eccles-Jordan trigger is applied to
the grid of the pentode section. The
plate load of this tube is of a value
high enough to produce saturation
on the positive-going grid excur-
sion. The amplitude of the input
signal is sufficient to produce cut-
off on the negative swing. Since
the positive supply line voltage is
regulated, the output is a square
wave of constant amplitude. This
is then fed to the cathode follower
stage, which supplies the metering
circuit, in which a selected capacitor
is charged to constant voltage at
each signal pulse through the
bridge rectifier unit and meter load.
Capacitor C, provides sufficient
damping to ensure an adequately
steady reading down to the lowest
frequencies.

The meter is calibrated by ad-
justing the charging voltage to give
a correct reading on a known input
frequency. Thus, on range 1, R, is
first set to give the correct meter
reading for an injected signal hav-
ing a frequency near the center of
the range after which R., R, and K,
are set for signals of the corre-
sponding range center frequencies.
High stability capacitors minimize
calibration drift of these ranges
relative to range 1, and, under nor-
mal circumstances, it is necessary
to adjust only R, to restore overall
accuracy in the event of small
changes in charging voltage. In
the case of the triode section, the
effect of slope variation is largely
nullified by the high resistive load-
ing presented to the cathode fol-
lower by the meter circuit.

The author wishes to thank F. R.
Ellory, the directors of KE.M.I.
Electronics, Ltd., and Ferranti Ltd.,
for their cooperation and assistance
in the design and development of
this stroboscope.
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Permanent Magnets at

Extreme Temperatures

Alloy magnets can be used over a wide temperature range. Test data and

equations are useful for design work

By J. E. GOULD, Permanent Magnet Association, Sheflield. England

IRCRAFT, MISSILE and nuclear energy requirements
Azn'e rapidly expanding the temperature range in
which permanent magnets must operate. The changes
temperature cyeling can make are: (A) metallurgical
changes which affect the hysteresis loop, (B) irre-
versible loss or decrease in magnetic strength (which
cian be recovered by remagnetization) and (C) re-
versible changes which can be substantial but disap-
pear on return to normal temperature.

(A) Magnets are not normally used at tempera-
tures where metallurgical changes occur and only
rough estimates of such performance can be made.
The widely used Alnico alloys, when correctly heat
treated, are immune to such changes from —180 C
to +550 C.

(B) Irreversible decrease in magnetic strength
varies with the alloy and the dimension ratio or
mean working point of the particular magnet. Al-
comax III (US Alnico 5) operates with maximum
energy when the working point is at a ratio, —B H,

Table I-Temperature Characteristics of Some
Alloys

Alcomax”
Alnico? Alnib
British mn v

USA (Alaico) 3 6 2 3

— | S

Properties at | B, (guuss) 12,560 | 11,200 7,250 6.200
Room H. (ersted) | 670 | 750 | 560 | 480
Temperature | (B11),ax (5.1 X198 (4.3X108 1.TXii8 | 1.25X 108

(A) Temperature for metal-|

lurgical change (deg ) 550 | 550 | 550 550
(B) Percent irrever-) —70 C I 0to?2 | Oto 2 0 0
sible Josses caused 300 C 1.0 1.1 5 31
by: 50C | 2.2 | 26 10 28
(C) Percent reversi-| 300 C | 4 l 4 5 | 5

ble losses after first] 550 C 9 9 13 13
thermal eycle at: | i

(a) Directional or anisotropic grade (b) Non-directioual or iso-
tropic grade
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of 18 to 20. If a magnet with a working point at these
or higher ratios is cooled to —70 C, there will be no
change in strength. In a shorter magnet with a lower
working point, the flux loss will be 1 or 2 percent.
The nondirectional Alnicos do not suffer from sub-
zero temperatures but have higher losses from
high temperatures. These effects are shown in
Table 1.

The flux changes, both from high and low temper-
atures, are substantially completed on the first ther-
mal cycle. Thus an Alnico permanent magnet can be
stabilized against such changes by experiencing a
thermal cycle greater than that which is effective
in operation.

(C) Variation of magnetic strength in the usual
temperature range is about —0.02 percent per deg C.
For a wider temperature range, reversible changes
up to 550 C can be expressed py a quadratic. For di-
rectional Alcomax the loss is given by: percent
loss = 0.01T + 0.13 X 107'T*, where T is the tem-
perature rise in deg. C. For nondirectional Alni and
Alnico (US Alnico 3 and 2) the change is somewhat
more: percent loss = 0.01T + 0.27 x 107" 77

A summary of this data on the temperature be-
havior of tvpical directional and nondirectional al-
loys at temperature to 550 C is given in the table. The
use of Alnicos, particularly the directional ones, at
temperatures up to 700 C is not impossible but the
changes are larger and less predictable. PeYiods of
20 hours upwards at 700 C are sufficient to reduce
(BH) .. of Alcomax III from over 5 x 10 to 2.0 x 10°
and coercivity from 670 to 240. If a magnet is de-
signed to suit such values (as by having excessive
length), then a usable magnet up to 700 C may result,
but only cut and try methods can be used to attain a
specified performance.

BIBLIOGRAPHY
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FERRITE MICRO -

CIRCUL- WAVE
ATOR SW
TRANS REC

FIG. 1—Duplexing circuit has micro-
wave switch for high isolation

INPUT

INPUT
oy PHASE
CRYSTAL SHIFTER  covsTaL
HOLDER ES \  HOLDER

ARM |
ARM A
® CRYSTAL
HOLDER
ARM B 1 crysTAL
) | noLoer
ARM 2
ouTPUT

FIG. 2—Short-slot hybrid absorption switch
has wide bandwidth application

&

ouUTPUT
ARM 2

FIG. 3—Magic tee switch provides high
isolation at the expense of bandwidth

Crystal Switches Bring

IGHER REPETITION RATE duplex-
H ing systems provide an im-
portant key to more useful radar
operation. Such fast switching op-
eration may be obtained with a fer-
rite circulator, but its usefulness
is limited by the amount of receiver
isolation it provides. The circuit
shown in Fig. 1 employs a micro-
wave switch to absorb a large
amount of the transmitter leakage

)

=

Two types of absorption switches are_the
magic tee (top) and short-slot hybrid (bot-
tom). Choice of switches is largely a mat-
ter of cpnvenience

signal that passes through the fer-
rite, without introducing excessive
insertion losses.

The switch, capable of absorbing
100 to 200 milliwatts, is an exten-
sion of the findings of earlier in-
vestigators." * " * It gives an isola-
tion of approximately 25 db with a
minimum loss during the receiving
period. It is operated by a 400 k¢
square wave having a 0.1 us rise
and fall time.

The frequency of operation is

120

over a narrow region in X-band.

High isolation is obtained by us-
ing an absorption switch to dissi-
pate incident transmitter leakage.
Switching is accomplished by the
use of a short-slot hybrid balanced
mixer or a magic tee with crystal
mounts in the coplanar arms. With
proper biasing, the crystals are
made to reflect or absorb the inci-
dent signal power.

An important advantage of the
absorption switch is that at certain
power levels its operation with-
out external modulation is similar
to that of a T-R tube., If no external
bias is applied to the crystals, the
switch has about 1 db insertion loss
or less at incident powers less than
0.1 milliwatt. In tests using a
1N263 crystal, an increase in power
resulted in a greater insertion loss.
This loss reached a maximum of
about 21 db at about 250 milliwatts.
At powers above 250 milliwatts, the
insertion loss drops to 10 db at 500
milliwatts. Since the switches are
to be used at power levels of 100 to
200 milliwatts, they are self-opera-
tive. If switching operation were
required at low or intermediate
levels, modulation of crystal bias
would be necessary.

A single switch can readily give
an isolation of about 20 db, but iso-
lation of nearly 40 db at power
levels of 100 to 500 milliwatts is
possible if cascaded switches are
used. In such an operation the first
switch is allowed to be self-opera-

tive, and the bias of the second
switch is modulated.

Short-Slot Hybrid

A short-slot hybrid switch is
shown in Fig. 2. If the crystals are
removed from their holders and the
sections are matched, half the sig-
nal power from the input arm will
enter arm A, and half will enter
arm B. The wave entering arm B
from the input will differ in phase
from the wave in arm 4 by 90 deg.
The reflected waves from the short
in arms A and B will again split
at the interruption. The wave enter-
ing the output from A will be
shifted in phase by 90 deg, and the
wave entering arm 1 from B will be
further shifted by 90 deg. The re-
flected waves at the input thus can-
cel while the sum of the wave am-
plitudes at the output is equal to the
input amplitude. If perfect reflec-

n
o

A
/ \ MaGiC TEE
/ \

n
o

&

Vi >
,// SHORT-SLOT
HYBRID

S

@
(=
|
=
=4
-
<<
-
(=
<2

CRYSTALS OPEN
CIRCUITED

100 200 300 400
POWER INPUT - MILLIWATTS

500

FIG. 4—At a given frequency of oscillation
the magic tee provides greater isolation in
the operating range
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Receiver isolation in high-speed radar operation need not be limited by

switching techniques. Absorption switches using semiconductor diodes greatly

improve isolation making better operation possible

By R. LUCY, Applied Rexearch Laboratory, Sylvania Electronic Systems, Waltham, Mass.

Greater Radar Utility

tion occurs in A and B, there is no
loss, and the input power equals the
output power.

The absorption crystal switch is
designed about this structure. If
isolation is desired between arm 1
and arm 2, the crystals are biased
to match the characteristic imped-
ance of the structure. Most of the
power is then absorbed in the
crystals and the output approaches
zero. If the signal is to be trans-
mitted, the crystals are biased to
mismatch the structure, and the en-
ergy is reflected from the crystals
and passed to the output. The in-
sertion loss as well as the isolation
is due primarily to absorption in
the crystals.

Magic Tee

The magic tee operates on the
same principle as the short-slot hy-
brid switch. Crystal holders are
placed in the coplanar arms as
shown in Fig. 3. A phase shifter
adjusted to 90-deg phase shift per
pass is inserted in one arm.

With the crystals removed, the
signal enters arm 1 and splits into
arms A and B. The signal passing
down arm B will be reflected and
arrive back at arm 2 in phase with
the signal from arm A. The signals
then add and pass to the output.
With crystals inserted, a switching
action can be obtained by biasing
the crystals to match the line and
absorb when isolation is required
or by biasing them to a severe mis-
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TRANS
LEAK
SIMULATOR

FERRITE
ISOLATOR

REC
SIG
SIMULATOR

SLOTTED CRYSTAL

LINE SW

FIG. 5—A klystron is used as the transmitter leakage simulator, and a conventional signal

generator simulates the received signai

match for maximum transmission.
Isolations greater than 30 db with
an insertion loss of less than 1 db
have been measured. Slightly bet-
ter high-power operation has been
achieved with the magic-tee switch
than with the hybrid.

The choice of a hybrid or magic
tee absorption switch is largely a
matter of convenience. Although
Fig. 4 shows that higher isolation
is possible with the magic tee, it is
obtained at the expense of a nar-
rowed bandwidth. This limitation
is introduced by the phase shifter in
the circuit; however, wide band
phase delay circuits are available®
which can make the magic tee as
versatile as the hybrid.

Modulation Tests

At low leakage levels, crystal
modulation is necessary. The ex-
perimental setup is shown in the

block diagram of Fig. 5. A 500
milliwatt klystron gated at 400 kc
simulates transmitter leakage. A
simulated receiver signal of much
lower level is fed in parallel with
the klystron to the crystal switch.
In actual practice the receiver sig-
nal will have approximately the
same shape as the transmitter, but
for the test it is sufficiently accu-
rate to use a short pulse from a
conventional signal generator timed
to occur when the klystron is off.
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(1) R. F. Sullivan and 1. C. LeCraw,
New Type Ferrite Microwave Switch,

J Appl Phys 26, p 1,282, 1955,

(2) J. Weiss, An Interference Effect
Associated with Faraday Rotation and
Its Application to Microwave Switching,
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and Magnetic Materials, Oct. 16, 1956,

M.  Armistead, E. Spencer, R.
Hatcher, Microwave Semiconductor Switch,
Proc IRE, 44, p 1,817, Dec. 1956,

(4) R. Garver, E, Spencer, and R.
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(3) H. Sohon, Wide Band Phase Delay
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Graphical Analysis of
Coupling Networks

Shows how to speed up design of resistor voltage dividers. Diagrams indicate

relation of operating conditions to resistor and voltage-supply tolerances

By JOHN G. KOCH, Electrical Project Engineer, Motorola. Inc., IPhoenix., Arizona

IME AND EFFORT can be saved
by using a graphical

R

ap- Ry
proach when designing resistive GIE - ST RETMA  WiL
coupling networks. The graphi- 90_91 o N
cal method to be discussed can 82.5 182 | I
be used for resistive-coupling 7;;° ‘;: 002 237
problems when the load draws a S s ] R
negligible current and the net- $6.2 -1~ 56 0.03 18 4178
work is not frequency dependent. STy AE] = 20 1 1.96
. q 46.4 1 47 04 3 .
Referring to Fig. 1A, E, = FE, 243 s 2.2 ;;7
: : o SEE 24 1 2.
R./(R, + R.). This voltage-di- 38,3 39 0.06 27 L 28
vider relation is graphically 308 Z: e a0 4297
shown in Fig. 1B. The graphical Z’B':“ - RSl 33 316
. 7 ‘ o 3.
relation shows that p/R. = 1/ 261427 T ::“ 3;:
. P
(R, + R.). Consequently, p = 237 24 0.15 - a3 022
R'.'/(Rl + R:) ‘dnd Eu = pE:- 215 ‘;gg E“"s 4.7 { 4.64
a . Q - ~ 23 4
Figure 2 is a nomograph which :3: T ™ 023 55'6' T :"6'2
expresses the relationship be- aad Sl 253 andb aoe
tween R,, R. and p. The nomo- a7 8 ~. 03310 681 6.5
graph also shows R, and R. 13.3 \04_:52 7.5 1+ 7.50
. . 1214 ] 8.2 - 8.25
multiples of either the standard ¢ SSrg o1k 500
- ~1- ~ . .
RETMA or MIL-R-10509 series 0o+ 051 6 ‘~~\ 10 4 10
and p with the equivalent voltage 9.09— 9.1 {ags S~ X
loss in db 8.25 - 6.2 0.6 SR 124 2.0
) ’ ) ) 7.50 - 1.5 I 4 ~ L33
Several examples will be given col es + IS E
. X T <5 e
to demonstrate the usefulness of .19 6.2 ° 1° 162
the graphical approach. 562 1-5.6 ] 84 7.8
5.1 45, 0.8 —~ 2 20 4 19.6
Example 1 464 1 47 4 22 4 205
4,22 1 43 0.85 —f 1.5 24 1+ 237
In the following example (No. 383 3.9 51 T
. . 4 36 =
1), the problem is to directly qr o 091" 304 287
3.6 - @ :- 0.8 33 4 ;I.G
2.87 ° » - 34.8
=1 36
2.60 - 27 g o8 39 1 38.3
237 2.4 I 43 1 42.2
2.5 1 2.2 DS 0.4 a T 46.4
1.96 - €.0 "r_ 5 1 511
178 - 1.8 ~ R, 56 1 56.2
1.62 -1 L oz Eo= pE=E R+, 62 -+ 61.9
i EXAMPLE: 0.98—! ) g Sl
.33 H 75 1T 75.0
R = 2.8 R
12t Ry 6.2 £ "RS & 82T 2.5
J9 S0 | 91 90.9
1.0 L0 L0SS = 7.3 DB 100 - 100
FIG. 1—Resistor voltage divider (A) and
voltage-divider diagram (B) FIG. 2—Nomogram for designing resistor coupling networks
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MERCK

HAS ALL
FOUR FORMS
OF

Silicon production facilities of ‘he Klectronic Chemicals
Division of Merck & Co., Tue. iv Daneille, Pennsylvania.

lHicon

*MERCK DOPED SINGLE CRYSTAL SILICON—ofTers doped float zone refined single
cryvstals of high quality at low costs. Yields of usable material are reported
to be especially high when device diffusion techniques are used with these
crystals. Float zone single erystals doped either “‘p’” or “n” type with
resistivities from 0.1 fo 300 ohm cm. any range plus or minus 257, with
high lifetimes, available in diameters of 19 to 21 mn., and random lengths
of 2 to 10 inches.

NOTE: DNoped single erystals floal zone refined in other diameiers, resistivilies, or life-
times not listed above can be furnished ax specials,

MERCK HIGH RESTSTIVITY “‘P" TYPE SINGLE CRYSTAL SILICON—offers float zone
refined single eryvstals of a quality unobtainable by other methods. Avail-
able with minimum resistivity of 1000 ohm em. “p”” type and a minimum
lifetime of 200 microseconds, diameter 18 to 20 mm., random lengths

2 tn 10 inches.

IN
PRODUCTION

QUANT'T'ES MERCK POLY(RYSTALLINE_ B||.|.ﬁTS—haye not prgviously heen melted in quartz,
so that no contamination from this source is possible. Merck guarantees
that single erystals drawn from these billets will yield resistivities over
50 ohm em. for "'n”” type material and over 100 ohm em. for “p”’ tvpe ma-
terial. Merck silicon billets give clean melts with no dross or oxides.

MERCK POLYCRYSTALLINE RODS—are ready for zone melting as received . . .
are 1deal for users with float zone melting equipment. Merck polverystal-
line rods are available in lengths of 81, to 101!, inches and in dianmeters of
18 to 20 mm. Smaller diameters can he furnished on special order. In float
zone refining one can obtain from this material single erystals with a mini-
mum resistivity of 1000 ohm em. “p”” type with minimum lifetime of 200
microseconds or the material can be doped by user to his specifications,
*NOTE: Extended resistivily range. © Merck & Co., Inc.

For additional information on specifie
aypplications and proeesses, write Merek & Co., Ine,,
FElectronic Chemicals Division, Department
L 37y, Rahway, New Jersey.

Electronic Chemicals Division
MERCK & CO.Ixc. . ranway, N2
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couple the plate of a pentode
video amplifier to the grid of the
following stage with a network
composed of two MIL resistors.
Power supplies are +250 v and
—150 v. Quiescent plate potential
is 200 v and the desired grid po-
tential is zero.

Sketch a voltage-divider dia-
gram on graph paper (Fig. 3).
Connect the p = 0, ¥y — 150 v,
point with the 200 v point on the

+250
+200

o
VOLTS

F O T T S S S R ~150
Q 0l 020304 0506 0708 09 |
p

FIG. 3—Voltage-divider diagram for ex-
ample 1

voltage axis. Find the intersec-
tion of this line with zero v
(point a). Drop a line from point
« to the p axis. This line gives
the value 0.432 for p.

In Fig. 2, for p = 0.432, the
attenuation is 7.3 db. Select a
convenient value for R,. Draw a
line that joins this value of R,
with the desired value of p and
note the intersection of this line
on the R, axis. Intersection may
or may not fall on one of the
standard values for R.. Continue
this until standard values for R,
and R. are obtained, as indicated
by line a.

To determine the value of re-
sistors R, and R., assign an ar-
bitrary value of 1 ma for the ap-
proximate current that will be
drawn by the network. The sum
of R, + R, is then (200 v + 150
v)/ 1 ma = 350,000 ohms. Multi-
ply the R, and R, scales by 10' to
fit this solution.

The values indicated by line
« are R, = 215,000 ohms, R. =
162,000 ohms and loss = 7.3 db,

Example 2

The problem is to justify using
1-percent tolerance resistors in
the network that has just been
calculated and to justify using a
5-percent tolerance resistor in

the plate circuit of the video am-
plifier rather than a +=20-percent
composition resistor. Assume
the quiescent plate current is 5
ma through a 10,000-ohm (=5
percent) plate-load resistor. The
maximum deviation expected in
the 1-percent-tolerance resistors
is =5 percent and the maximum
deviation expected in the 5-per-
cent tolerance resistor is =20
percent.

Plate voltage can be anywhere
between 250 v — (12,000 ohms)
(b ma) = 190 v and 250 v —
(8,000 chms) (5 ma) = 210 v.
This excursion is due to expected
plate-load resistor changes.

Construct a voltage-divider
diagram. Mark the limits of the
nlate-voltage swing on the volt-
age axis and connect each point
with point p = 0, as shown in
Fig. 4.

Maximum deviation about the
original p point will be =5 per-
cent due to changes in the preci-
sion resistors. Calculate the ex-
cursion of p and find these two
points on the p axis. Draw a line
vertically from each of these two
points, thus intersecting the R,
+ R.lines. The area enclosed by
these lines indicates the operat-
ing region of the grid under the
assumed conditions. It may be
necessary to explore the use of a
precision resistor in the plate
load to reduce the variation pos-
sible in grid potential. In this
example the grid potential
swings over a range of —12 to
+13 .

Example 3

A regulated power supply is
to be designed to deliver 250 v.
A reference of —87 v is to be
used with this supply. A 10,000
ohm potentiometer (R, in Fig.

|
1
[
|
|
1
1
|
1
+
o
YOLTS

- TS VY ~150
.5 0.6 07 0.8 09 |

P

©
el

oL

~

er

b

o

P

o f====3

FIG. 4—Voltage diagram for example 2

5) must adjust output voltage e,

over a swing of +5 v to —15 v.

Draw the basic voltage-divider
diagram and extend the voltage
axis from —100 v to + 250 v.
I’ind the point p = 0 and —87
v. Connect this point with the
+250 v point on the voltage axis
with a straight line. Find p. by
dropping a vertical line to the p
axis from the point on the di-
agonal corresponding to +5 v.
Similarly, find p. by dropping a
vertical to the p axis from the
—15 v point on the diagonal.

Current through this network
is equal to |5v — (—15v) ] di-
vided by 10* ohms, or 2 ma. As
this current is common to the
network, R. (p. — p,) = R./
(1 — p)) =Ry/p,and R. = R, p,/
(p. — p), and R, = R, [(1 —
P/ (p. — D).

In this problem, p, = 0.215 and
p. = 0.275. Consequently, R.
121,000 ohms and R. = 35,800
ohms. Use the nomograph to

: +250V
L

-87v

FIG. 5—Design of resistor voltage divider
is discussed in example 3

select the nearest standard re-
sistors.

Attenuation of the network is
found by using p, and p.. In this
example the loss is between 13.3
db and 11.2 db.

Other Applications

Many other simple coupling
problems can be solved graphic-
ally. An extension of the prob-
lem in EXAMPLE 3 might, for ex-
ample, include the tolerances of
the three resistors and the ex-
pected variation in the reference
voltage. Another respresentative
problem would be the design of a
multivibrator to insure cutoff
under all conditions of resistor
and power-supply variation.
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all these features...

) Only Epsco
instrumentation
Amplifiers give you

WIDE BANDWIDTH . . . dc to 150 k¢
at gain of 100
TRUE DIFFERENTIAL INPUT . . . true

balance, low capacity

HIGH COMMON MODE REJECTION . . .
200,000 to 1 dc...50,000 to 1 ac

HIGH GAIN . . . selectable gains of
100, 200, 500, 1000, 2000

HIGH sTABILITY . . . drifr less than
2uv per day; less than 5uv long term
cumulative drift

LOW NOISE . . . less thqn 3 uv rms to
50 cps

HIGH POWER OUTPUT ... =+ 20 volts,
up to 40 ma

100,000 OHM INPUT IMMPEDANCE

FAST RISE TIME . .. 2.3 usec. for full
scale step input at gain of 100

WIDE DYNA MIC RANGE . . . unsaturat-
ing at twice nominal output

® NO ADJUSTMENTS OR CALIBRATIONS

® NO BATTERIES

U R TR

' " 3
. ) :
113 ;
' vi R

With the ever-increasing need for grez(er accuracy in dynamic
mmstrumentation the demand for an expanding bandwidth in
signal amplification becomes more and more urgent. Epsco
Instrumentation Amplifiers not only meet ihe bandwidtk
challenge. but {hey also provide true differential input.

Acailable rack-mouated or in portable wnits. Write for Bulletin 105801
for complete technical information and options available.

Epsco, Inc., Instruments & Equipment Division, 275 Massachusetts Ave.,, Cambridge, Massachusetts '
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RESEARCH AND DEVELOPMENT

Multiple-Dish

NEW-TYPE radio telescope at Stan-
ford University is only half built
but is already probing the sun’s
atmosphere with spectacular pre-
cision. When completed it will
possess the highest resolution of
any radio telescope in the U. S.

The project is being financed by
grants from the Air Force Office
of Scientific Research. At present
it consists of 16 solid aluminum
dish antennas interconnected me-
chanically and electronically, each
10 ft in diameter and mounted on
a concrete pedestal. Ranged in a
375-ft row across a campus
meadow, they are synchronized to
move in unison, scanning the sun
all day as it passes through the
sky.

Later a matching row will bisect
the first, making a cross of 32
dishes. The telescope’s resolution
will then be equal to that of a steer-
able dish antenna 375 ft in di-
ameter. So far the largest is a 250-
ft device in England.

A radio telescope’s beam or re-
solving power varies inversely with
its size. The beam of Stanford’s
radio telescope is now about 1/15

Radio Telescope

e

THE FRONT COVER. Stanford University’s
as yet uncompleted radio telescope will
have beam dimensions of 1/15 deg in
both directions

deg in one dimension and 2} deg in
the other. With its second row of
dishes working, the beam will be
only 1/15 deg inn both dimensions.

Results may be recorded on paper
tape, or a radio photograph of the
entire solar orb can be completed
in about 30 minutes. Clouds will
not affect antenna efficiency.

At night, the telescope will be
used to observe the stars, but it is
designed primarily for studies of

Remotely Controlled Bulldozer

Operation of bulldozers in hazardous areas is accomplished remotely with o standard
Signal Corps radio. The system, performing 13 distinct functions to control the bulldozer,
was developed at the U. 5. Army Engineer Research & Development Laboratories, Fort

Belvoir, Va.
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the solar chromosphere. A goose-
neck waveguide in the center of
each dish is tuned to 3 kmec, corre-
sponding to microwaves from this
region of the sun’s atmosphere.
The telescope should help deter-
mine the height of the emitting
regions above the solar chromo-
sphere. It is thought that these
fiery pillars are cylindrical. Theory
has it that the different wave-
lengths received correspond to the
depth of such pillars of flame.

Readout System Offers
Very High Speed

DIGITAL readout can be done at
rates up to 20,000 letters, numbers
and symbols per second with a
newly * developed system. Called
Videograph, the process can also
greatly speed some types of com-
munications and document repro-
duction.

The system by A. B. Dick Co. can
translate binary pulses directly
from a computer or from magnetic
tape, paper tape or punched cards.
It can either print results or dis-
play them on a tv screen.

The process can operate as a fac-
simile system for high-speed scan-
ning and direct reproduction or
transmission of graphic material,
such as original documents or mi-
crofilm. Computer or facsimile in-
formation can be reproduced on
cards, labels or sheets up to legal
size for distribution or filing.

Another feature of the Video-
graph process is its ability to in-
stantly print out pictures of mov-
ing objects which pass in front of
a specially adapted tv camera.

Operation

For document reproduction, the
master is read by a flying-spot scan-
ner. The resulting video is applied
to a special crt developed at Stan-
ford Research Institute under the
sponsorship of the A. B. Dick Co.
A matrix of fine wires is imbedded
in the face of the crt perpendicular
to the face. Plastic-coated electro-
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‘. AUTOMATIE TRANSLATION

Computing machines aid language research at Ramo - Wooldridge

To formulate rules for automatic language translation is
an enormously subtle and complex project. Yet significant
progress is being made. During the past year of research
at Ramo-Wooldridge over 60,000 words of Russian text
have been translated and analyzed using an electronic
computer. From the beginning several hundred syntactic
and semantic rules have been used to remove ambiguities
that are otherwise present in “word for word” translation.
Our present computer program for automatic translation
is a considerable improvement over earlier attempts.

Apart from the question of translation itself, electronic
computers are invaluable for language research. The
expansion of existing knowledge of the rules of language,
through statistical analysis, is made practical by mecha-
nized procedures. A clear symbiosis between linguistics
and computer technology has emerged.

Automatic translation research is one of many R-W
activities addressed to problems of communication of

scientific information. These problems are increasing at
an accelerating pace. In this area, as in others, scientists
and engineers find at Ramo-Wooldridge challenging
career opportunities in fields important to the advance of
human knowledge. The areas of activity listed below are
those in which R-W is now engaged and in which open-
ings also exist:

Missile electronics systems

Advanced radio and wireline communications
Information processing systems

Anti-submarine warfare

Air navigation and traffic control

Analog and digital computers

Infrared systems

Electronic reconnaissance and countermeasures
Basic and applied physical research

For a copy of our brochure or other information, write to
Mr. Donald L. Pyke.

RAMO-WOOLDRIDGE

® P. 0. BOX 90534, AIRPORT STATION « LOS ANGELES 45, CALIFORNIA

a division of Thompson Ramo Wooldridge Inc.
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~protect your
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PYRI STO R®. .. protects your

equipment circuitry...precisely

NEW miniature, hermetically sealed, single-
shot, current-sensitive switch for positive
overload protection and for current operated
triggering devices.

RELIABILITY /n critical environments
...from —=100° F. to +1000°F. continuous,

Write f . . oA
e ror new ...closing time 1 millisecond to 5 seconds.

Brochure containing
complete specifications:

advanced concepts of
precision specialty .
switches for maximum protection

VD)

ther\m nocal

L; : 1631 COLORADO AVENUE
SANTA MONICA, CALIFORN 1A

We're at WESCON Beoth #3626 East Exhibit Hall
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statically charged paper is passed
in front of the tube face so that it
is also perpendicular to the wires.

Energy from the electron beam
as it sweeps the crt face alters the
charge on the paper directly with
beam intensity. The latent image
on the paper is thus a direct repro-
duction of the information con-
tained in the video signal.

The unusually fast readout is at-
tributed to the wire matrix, The
wires are simply conductors and are
not limited by response time.

If it is desired to transmit
graphic material over great dis-
tances, the video signals may be
transmitted over coaxial cables or
via a microwave link. Synchroniz-
ing signals control timing of the
equipment at the receiving site.

For use with digital computers,
the digital data is converted to
video signals. Buffer storage per-
mits the Videograph system to edit
the computer data for the particu-
lar application.

Applications

A wide variety of uses are fore-
seen for the equipment. For exam-
ple, two systems will operate in
conjunction with a new electronic
computer being procured by a pub-
lishing firm in which about 10,000,-
000 subscriber records will be proc-
essed on magnetic tape.

The equipment will receive coded
information from the computer
tapes and edit it to reject unwanted
information, such as expired sub-
scriptions. Edited signals are sent
to the printer, which will prepare
rolls of magazine address labels at
36 labels per second. The machine
has automatic paper splicing and
roll changing mechanisms to per-
mit completely uninterrupted op-
eration.

The two printers will prepare
over 10,000,000 address labels per
week on a one-shift basis. This load
is now being accomplished by eight-
een machines working two shifts.

Radar Techniques Used
to Study Ionosphere

APPLYING special radar techniques,
the National Bureau of Standards
has developed a promising tech-
nique for studying physics of the
upper ionosphere.
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Vhf waves are used, most of
which pass through the ionosphere,
including those layers that reflect
lower frequencies. In passing, part
of the vhf energy excites electrons
in the upper atmosphere—above
heights of 50 miles. This causes
scatter, which returns low-power
r-f to earth. A high-power vhf ra-
dar transmitter and special an-
tenna are used to observe the verti-
cally returned scattering.

This method of observing verti-
cally returned scattering permits
studies of ionization at all levels
of the atmosphere, even above re-
flecting layers, well into outer
space. Recent preliminary experi-
ments detected results of scattering
up to 400 miles. Refinements of the
experimental setup are expected to
extend range.

Until these experiments, radar-
tvpe ionospheric soundings de-
pended on observation at high fre-
quencies (3 to 30 mc) of intense
reflections from ionospheric layers
dense enough to reflect the wave
completely, Thus, studies have
largely been confined to determina-
tions of heights and characteristics
of maximum-density lavers of the
ionosphere.

Temperature Measurements

The technique should extend
knowledge of the ionosphere by
making possible temperature as
well as electron-density measure-
ments of the upper atmosphere.
Such observations can confirm
rocket-derived measurements but
are more suitable for long-term
studies of changes in the iono-
sphere due to diurnal, seasonal and
solar activity variations.

Signals at 41 me, generated by a
transmitter capable of delivering 6
million watts peak power. are
pulsed into the fixed antenna. Beam
width of the antenna is about 4 deg.
Pulses range from 50 to 150 usec
and are repeated at a rate sufficient
to maintain an average power of
40,000 watts.

Four acres of land are covered
by the antenna array, which is com-
posed of 1,024 half-wave dipoles.
4% ft above a ground-reflecting
screen, Antenna operation was
checked by total power recordings
from the radio point source in the
constellation Cygnus (Cvgnus A),
which happens to pass through the
center of the beam.
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THYRASTAT"

... 1ail-safe overheat protection

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

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:

( s X
thetg n.,qca.l

Patents Pending

switches for maximum protection
1631 COLORADO AVENUE

SANTA MONICA, CALIFORNIA

We're at WESCON Booth #3626 East Exhibit Hall
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COMPONENTS AND MATERIALS

Circuit Board Printed in Full Color

A single color-coded printed circuit board contains the complete tv circuit. It takes only
half a minute to remove the board from the chassis

A COMPLETELY COLOR-CODED printed
circuit, developed by Motorola for
a portable tv set, makes the job of
tracing leads actually easier than
working with handwiring.

Resembling a roadmap, the cir-
cuit board is printed in red, yellow,
blue, green and black, plus the
natural celor of the ecopper leads.
The circuit board provides a total
of 14 individual color-code com-
binations of lead identifications fol-
lowing the well-known EIA stand-
ards.

Single Board

The 6 by 14.5-inch color-coded cir-
cuit board contains the tv sche-
matic, on which every circuit can be
traced from either side. Transfer
of opposite-side color plating to ob-
served side with black coding makes
the plated circuit a single-sided
board on each side. There is no need
to turn the board cover when trac-
ing connections.

This innovation in printed cir-
cuitry will be used in one of Moto-
rola’s 17-inch portable tv models,
designed, developed and built under
the direction of Chief Engineer

130

Karl Horn of Motorola.

All connectors between the plated
eircuit board and its power supply
and associated receiver parts with
the exception of four simple clip
connectors are made by inserting
the board into three speciul female
connectors with 12 contacts each.
Thus the board can be removed
from the set by loosening three
screws, disconnecting four clip
leads. and activating a spring
loaded lever device which ejects the
board. Complete removal of the
board, or loosening it for trouble
shooting takes in either case about
half a minute.

All components are easily reached
and all parts in the cireuit can be
tested by simply removing the back
cover of the tv set.

The entire bottom of the set is
completely clean. with no obstruc-
tion to hinder the service man in his
trouble shooting.

The board is reinforced with
fiberglass for improved strength
against impact and flexing.

More than 20 sets were tested
through 20 cvcles each. Each cycle
consisted of immersion of the set in

a cold chamber at —40 C for four
hours and then immediate immer-
sion in a humidity chamber at 85
C and 95 percent relative humidity
for 16 hours and then an operational
test of four hours at room tempera-
ture.

In addition, 45 more sets were
run for 4,000 hours under special
cyeling conditions at a line voltage
of 135 v which is equivalent to a
normal usage by the average cus-
tomer of 10.8 years.

Also, a battery of the usual tests
such as flexing, peel strength, cor-
rosion, salt spray, insertion and re-
moval tests and contact pressure
tests were applied to the board. Re-
sults showed a high degree of re-
liability and ruggedness.

Improving Performance
Of Power Transistors

A NEW TRANSISTOR structure, de-
scribed by Herbert Nelson in RCA
Review, June, 1959, p. 224, has a
geometry that augers well for the
improvement of silicon power tran-
sistor performance. The new
geometry should benetit transistors
made of gallium arsenide and other
materials where surface recombina-

COLLECTOR

BASE CONTACT AREA
~ /

EMITTER

W
(B)

FIG. 1—New transistor structure, A, com-

pared to conventional transistor struc-

ture, B
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Allen-Bradley Resistors

You can drastically reduce size—while establishing new
and higher levels of reliability—with Allen-Bradley
Type TR resistors. Although incredibly tiny, these
time tested miniature resistors are made by Allen-
Bradley’s exclusive hot molding process that assures
complete freedom from catastrophic failures! The Type
TR resistors are conservatively rated 1/10 watt at 70° C.

Remember that all the benefits of designing smaller
and smaller circuit modules are lost if reliability must
be sacrificed. You obtain all the advantages of size re-
duction—without resorting to experimental wafer-type
configurations—hy using standard A-B miniature com-
ponents that have been proven over the years.

For detailed specifications on the complete line of A-B
quality electronic components, send for Publication 6024

Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis.
In Canada: Allen-Bradley Canada Ltd., Galt, Ont,

ALLEN-BRADLEY

Member of EIA

ELECTRONICS - AUGUST 7, 1959

Type TR 1/19 watt—actual size

A-B HOT MOLDED COMPOSITION RESISTORS

o e

R - - —
Type CB V; watt

Type EB ¥, watt

Type GB1 watt
WO -

B ‘-H -Hj! Type HB 2 watts

Actual Size

This shows still an«
other type module
packaging which
uses A-B Type CB
4, watt composi-
tion resistors.

Quality
ELECTRONIC
COMPONENTS
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SEE OUR DISPLAY

132

NEW BOESCH
MAXITOR

winds toroids from *40
to ¥7 wire . . . using

8 interchangeable heads

Boesch's new MAXITOR Toroidal Coil Winding Machine covers a
wide range of applications, including exceptionzlly large diameter,
heavy wire gauge winding jobs. The coil shown above is typical. 1t
is being wound with #10 wire on a MAXITOR machine using Boesch's
HW-200 winding head and continuous-winding core holder.  Seg-
mental-winding holder is also available.

Two other interchangeable heads are available whieh make MAXITOR
a really versatile machine. The 1IW-300 head winds wire gauges as
large as #7 to finished O.1D. as much as 14", 11W-100 handles gauges
from #40 to #22 to maximum O D.s of 107,

And MAXITOR is packed with “dream” features. Pushbutton drive
ring and magazine positioning saves set up time. A dial control on
the operator’s pancl provides micrometer brake settings for casiest
variable speed tension control. Turn spacing is infinitcly variable at
the turn of a knob. And the range ol winding applications for MAXI-
TOR is apparent in the table below.

Head Min. Final Max, Final Max. Final Wire Range
_ Type LD. o.D. Height AWG #
HW-100 1" 10" 6" 40 to 22
HW-200 1" 10" 6” 24 to 10
HW-300 2" 14" 10" 20to 7

WRITE TODAY for complete specifica-
tions, prices and delivery information.

BOESCH MANUFACTURING
COMPANY, INCORPORATED
CONNECTICUT

AT WESCON

Booth - 920 BOESCH DANBURY,
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tion tends to be extremely high.

The base region, Fig. 14, is
brought to an external surface
through the central region of the
collector. This configuration is
characterized by a high degree of
minority-carrier conservation and
surface immunity,

Called a surface-immune tran-
sistor, the device effectively elimi-
nates the recombination of injected
carriers on the surface between the
emitter and the base-lead region,
Such recombination is particularly
troublesome in conventional silicon
transistors.

In the new structure, the flow of
base current is inward from the
emitter and collector perimeters to
the base lead. A forward-biasing
effect crowds injection towards the
central area of the emitter where
no opportunity for surface recom-
bination exists.

Several lots of experimental sili-
con transistors of the new geometry
have been prepared and tested. Re-
sults also show that the base and
saturation resistances are con-
siderably lower than those of com-
parable conventional units.

The current transfer ratio of the
conventional units vary greatly
with surfa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>