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Protecting computer memories
Minimizing high-gain amplifier feedback
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Transistor output;
matches any PP tran-
sistor to 4, 8, 16
speaker. Primary 48,
36, 12 2 C.T.; 20 —
to 20 KC; 40 watts.

HIGH POWERED
AUDIO

s
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MINIATURE
MIL TYPE

/
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Metal case hermetical-
ly sealed to MIL-T-27B.
Goid Dumet leads
spaced on 0.1 radius,
for printed circuit ap-
plication.
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Provides equal voit-

., ages to 5 loads. Pri-

Low distortion 2.5 KW
output transformer, PP
450 TH’s 18,500 ohms
C.T. to 24 6 ohms,
20 KV hipot. 520 Ibs.

HI-FREQUENCY
CARRIER TO
MIL-T-27B

Electrostatically
shielded, humbucking
+ 30 dbm level. With-
in .5 db 250 cycles
to 110 KC. 600/135
600 centertapped to
.1% tolerance.

SUBMINIATURE
MOLDED
TRANSFORMER

-

.
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Grade 3 with printed
circuit leads for tran-
sistor application. 150
) to 150 ¢ at 10 dbm
level. Size V2 x V2 x
12”; weight 5 grams.

)

Write for catalog of over

1,200 UTC HIGH RELIA
STOCK ITEMS

IMMEDIATELY AVAILABLE

from your local distrib

mary inductance main-
tained to 5% with
20% change in DC
unbalance and 30%
change in AC voltages.

HYBRID
TRANSFORMER
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Two transformers each

600 ¢! primary. 40K

¢} C.T. secondary 250

cycles to 5 KC within

ta db. 40 db isolation
ver band

BOLOMETER
TRANSFORMER

L}

l“/!’

Primary 10 ohms, sec-
ondary S30K ohms,
230:1 ratio, response
from !/2 cycle to 25 cy-
cles. 120 db magnetic
shielding, plus full
electrostatic shielding.

BILITY

utor.
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o
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Magnetic shielded plus
electrostatic shield for
voltage isolation of
2x10¢. Primary 200K
C.T. to within 0.1%.
Secondary 50K.

“SPECIAL” CUSTOM BUILT

AUDID TRANGFORMERS

TO YOUR SPECIFICATIONS

—

MICROMODULE Exceptional quality and reliability is provided in all
UTC designs. Over 30 years of engineering knowledge
and experience substantiated by extensive field per-
formance assure the highest quality and most re-
liable components in the industry. Complete en-
vironmental testing facilities are incorporated to
prove out new designs. Full analysis and evaluation
of materials are conducted in UTC's Material and

Life tested per mi- Chemical Laboratories. Rigid quality control mea-

S D G sures coordinated with exhaustive statistical find-

) D P ings and latest preduction procedures results in

the industry’s highest degree of reliability. Range

ULTRA- covered in Audio Transformers is from 0.1 cycles
MINIATURE to 400 MC . . . microwatts to 50 KW.

MILITARY AND COMMERCIAL TYPES FOR
EVERY PHASE OF THE ELECTRONICS ART

POWER TRANSFORMERS e AUDIO TRANS-
Electrostaticatly & |

magnetically shielded FORMERS e INDUCTORS e PULSE TRANS-
R L | FORMERS e ELECTRIC WAVE FILTERS o
CT, Sec. 8K CT; max. |l LUMPED CONSTANT DELAY LINES o HIGH
e e LD Q COILS  MAGNETIC AMPLIFIERS o SAT-
MIL-T-278, grade 4. URABLE REACTORS ¢ REFERENCE UNITS
[}
1
i
|
} 150 VARICK STREET, NEW YORK 13, N.Y.
I
i PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.
' EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLE : "ARLAB"
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FINANCIAL INCENTIVES FOR ENGINEERS

INCENTIVE TYPE CONTRACTS are now
being awarded to electronic contractors
instead of fixed price and cost plus fixed-
fee (CPIFF) contracts.

Does this mean that the Department
of Defense (DOD) will use incentive con-
tracting more extensively? We believe it
will. And prime contractors may be ex-
pected to share incentive pavments with
their sub-contractors.

This program would be most effective
if these financial incentives were extended
to the engineers who are the creative force
in the aerospace-defense industry.

This suggestion may be considered spe-
cial pleading. But it is not. The U. S.
Army established the precedent more than
a half century ago when it offered two
bicycle mechanics the first incentive con-
tract. The Wright Brothers, working un-
der that contract back in 1908, achieved
the first sustained and controlled airplane
flight over the sand dunes of Kitty Hawk,
N. C.

In 1961, DOID) Secretary Robert S. Me-
Namara and Assistant DOD Secretary
(Installations & Logistics) Thomas D.
Morris, reinstituted a broad procurement
policy of incentive contracts. They seek
to counteract the tripling of cost-plus-
fixed-fee (CPFF) contracts, which rose
from 13% of procurement dollars in 1951
to 39 in 1961.
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In effect, DOD — and the National
Aeronautics and Space Administration
(NASA) —are offering a challenge to
aerospace-defense contractors. Contrac-
tors who create products and systems that
are more reliable, less costly, perform
better, and are delivered on or ahead of
schedule, will be rewarded.

Most government contractors and their
engineers believe they have been doing a
good job. But, for many, the profit mar-
gins are too low. Present margins are
from 29 to 57 . These could be raised to
15% with the new incentive program.

Incentive contracts promise both grad-
uated rewards as well as penalties for
poor performance. Engineers, who par-
ticipate, could expect to share losses— as
well as benefits— under incentive con-
tracts.

Achieving higher profits under the in-
centive contract program will not be easy.
Designs will have to be predicated upon
costs as well as performance considera-
tions. Here, value engineering and im-
proved cost analysis programs will be
useful to the engineer in meeting objec-
tives.

Today’s electronic engineers will find
this new form of contracting an exciting
challenge. The engineer who masters this
challenge will earn financial rewards.



Only from Sprague!

Improved Type 150D Solid-Electrolyte
TANTALEX" CAPACITORS

with PERFORMANCE CHARACTERISTICS

NEVER BEFORE POSSIBLE!

B DISSIPATION FACTOR CUT BY Y2— Not more
than 39, at 20 VDC and up, permitting even
higher a-c ripple currents!

B LOWER IMPEDANCE AT HIGH FREQUENCY—
With impedances in fractional ohmic values in the
megacycle range, Type 150D admirably meets the
stringent requirements of high-speed computers.

B LOWER LEAKAGE CURRENTS—Previous limits
have been dramatically reduced; in some instances
by as much as a factor of three.

N INCREASED CAPACITANCE STABILITY—Ca-
pacitance change with temperature is now less than
15 the previous guaranteed values. Capacitance
change with life is almost insignificant.

Popular ratings of Type 150D Capacitors are available for fast delivery from your Sprague Industrial Distributor

SPRAGUE COMPONENTS

B NEW HIGHER VOLTAGE RATINGS—50, 60, 75
and 100 volt ratings are now available, with
associated surge voltages higher than any presently
offered in the industry.

NEW ULTRA-MINIATURE TYPE 172D
New end-seal design makes possible two tiny sizes
(.085” dia. x .250” long, and .127" dia. x .375" long)
for “‘cordwood™ packaging to supplement stand-
ard-sized Type 150D ratings in case size “A”

For complete technical data on Type 150D and 172D
Tantalex Capacitors, write for Engineering Bulletins
3520F and 3523, respectively, to Technical Literature
Service, Sprague Electric Company, 233 Marshall
Street, North Adams, Massachusetfs,

®
CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTEO NETWORKS s p n n u E
TRANSISTORS PIEZOELECTRIC CERAMICS PACKAGEO COMPONENT ASSEMBLIES

RESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES

MICROCIRCUITS TOROIOAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY

INTERFERENCE FILTERS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

43C-13%-6)
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Now from Sprague!

SILICON PLANAR
EPITAXIAL TRANSISTORS

IN2211 = 2N2222

TO-5 (Pp=.8W)
TO-18 (Pp=.5W)

2N2217
2N2220

2N2218
2N2221

2N2219
2N2222

BVceo

60 V (min.)

60 V (min.)

60 V (min.)

Iceo @ S0V

10nA(mox.)

10nA(mox.)

10nA(mox.)

hee @ 1c=150 mA

20-60

40-120

100-300

Vce (SAT)
@ lc =150 mA

4 V(max.)

4V (max.)

4 V(max.)

Cob @10V

8 pF

8 pF

8 pF

V=20V

e | Zooma

400 mc(fyp.)

400mc (fyp.)

400 mc(typ.)

Sprague N-P-N SEPT® Transistors are
designed for optimum emitter per-
imeter-to-area ratio, providing out-
standing gain uniformity from 0.1 mA
to 500 mA and f1 (typ.) of 400 mc.
Sprague epitaxial techniques guar-
antee high BVcgo (30V) and low Vg
(SAT) (.24 V @ 150 mA).

SEPT® TRANSISTORS FILL A
WIDE RANGE OF APPLICA-
TIONS AS SWITCHES, CORE
DRIVERS, AND AMPLIFIERS!

For application engineering assistance, write to Transistor Division, Sprague Electric Co., Concord,
N. H. For technical data, write for Engineering Bulletins 32,000, 32,005 and 32,010A to
Technical Literature Service, Sprague Electric Co., 233 Marshall St., North Adams, Mass.

SPRAGUE COMPONENTS

CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
BOBBIN and TAPE WOUND MAGNETIC CORES
SILICON RECTIFIER GATE CONTROLS
FUNCTIONAL DIGITAL CIRCUITS

TRANSISTORS
CAPACITORS
RESISTORS
MICROCIRCUITS
INTERFERENCE FILTERS

PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS
TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and ‘D’ are registered trademarks of the Sprague Electric Co
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ARTICLE RIERUGHTS

of this issue

Electronic Devices
Making Strides in Metalworking 62

Equipment covered here includes electron beam ma-
chines which use high velocity electron bombardment
to cut and weld; magnetic forming machines which
use high intensity magnetic fields to form pieces to
shape; ultrasonic equipment which makes use of the
ultrasonic frequencies to clean and drill; and, the
newest of all, the laser, to cut, weld and melt.

Solving for Transients in R-C Networks 72

When a square wave is applied to an R-C network
which is in a quiescent state (t _o. the capaci-
tor has no charge) the initial transient will trig-
ger the circuit. A solution to this problem can
be found by extensive lab tests. A s.mpler ap-
proach is this method, using LaPlace Transforms.

New Designs in UHF-TV Tuners 75

TV manufacturers swing into production of all-channel receivers in
April. Designs of the new UHF-TV Tuners are largely completed.

Lets,

Understanding
Acoustic Enclosure Systems 78

There are three general types of
acoustic rooms — anechoic, rever-
berant, and quiet. Combination
rooms can also be built, for in-
stance, the ‘'soft - hard” room. The
choice of construction depends on
the measurements to be made.

Giving a Talk . . .
Some Useful Suggestions 138

A well - prepared technical pres-
entation can sell your product or
project. Here are a few guides
that will make this job easier,
and assure a professional job.
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Photo courtesy of Ampex Corporation

In the Laboratory

Down in the Systems Evaluation Lab, Ampex engineers systematically
probe the performance of complex tape recording systems. One prime
source of reliable test data is a Sierra Mode! 158A H.F. Wave Analyzer.
Covering a range of 500 k¢ to 10 mc, Model 158A can measure both
the fundamental and harmonic levels of a frequency. It seems custom-
built to fit the Ampex picture. The instrument is easy to use. it's precise.
Its selectivity permits specific narrowband signal-to-noise determinations.
More reasons why Model 158A fits the laboratory scene?
¢ The 1-megohm impedance of its input probe limits loading down the
circuit under test.
* Two input-level attenuators extend its fine tuning control over signals
from —80 dbm to 4+42 dbm at 600 ohms.
Sierra’s Model 158A clearly belongs in the most sophisticated profes-
sional laboratories. Ampex uses it to

perform a number of important func- SIERRA ELECTRONIC DIV.

T —
B e man

tions. For the full story on how it can fit OF
your picture, send for the new tecnnical pl I Co
bulletin. Or contact your nearest Sierra I L d
sales representative. xssasouer or Sered, HotorGempan 't

Sierra Electronic Division /3879 Bohannon Drive / Menlo Park, California
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RELIABLE TIME-SAVING CONNECTOR ASSEM-
BLIES ... for any application requirement. Dependable
Mod III inserts are now available with Pyle Star-Line®
Neptune Series plugs and receptacles for No. 18 througn
No. 4/0 contacts.

The Mod 11l insert offers crimped, collet-retained, rear-
released contacts. and is intermateable with Mod 1 and
Il inserts.

The crimped contacts of Mod 111 are snapped-in from the
rear of the insert, and are retained by collets designed fot
low insertion and high retention forces. The contac!s

meay be easily removead from the rear of the insert with an
expendable plastic tool supplied with each connector.

Meod 111 combines the advantages of the center resilient
contact seal plus front and rear rigid insulators. The
contact insulator assembly insures a reliable seal at the
periphery of the insert and around each contact to pro-
vide unmatched environmental resistance.

A wide selection of insert configurations and accessory
hardware—including that with 360° RFI shielding capa-

biities—is available for your requirements. Learn E

more about Mod 111, send for Technical Bulietin No. 4.

L [ — i
CONNECTOR DIVISION, THE PYLE-NATIONAL COMPANY, 1334 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS

Also manufactured in Canada by: Pyle-National (Canada) Ltd., Ciarkson, Ontario

Pyle-Natlonal

January 1964
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A REMARKABLE NEW RELAY

Versatile P&B relay can he made to step,

c..all with singular reliability

INHERENT RELIABILITY

DUE TO

RELAY'S INDIRECT ACTION

The GM is a reliable, low cost, impulse/sequencing
relay providing a choice of switching elements which
make it practical for an extremely
wide range of applications.

Contact action, except in the
case of auxiliary contacts, takes
place during the drop-out of the

s armature. The motive power is the
armature’s return spring, a con-

! ', ‘ stant force providing smooth,
dependable results.

As drap-out occurs, a pawl engages a 10 or 12-step
ratchet, advancing it one position. This action turns
a shaft which results in contacts being opened or
closed and/or results in advancing the movable
contact arm of a printed circuit board switch.

This precise stepping of the ratchet shaft allows
for wide variations of the relay’s structure making the
GM possibly the most ver- P = o)
satile relay in the P&B line. 3 2

Contact operation during
the pull-in of the relay can
also be obtained through the
use of auxiliary contacts
activated by levers attached
to the back of the armature.

je @

THREC TYPES

OF SWITCHING ACTION

MAY BE USED

Three different kinds of contact action can be used
on the GM to effect switching. First, contact arms
extending over the ratchet shaft are opened or closed
by cams. Contact arrangements up to 6PDT (pro-
viding sufficient coil power is available) can be used
in this manner. Second, a 10 or 12-step printed circuit
board may be used with or in lieu of the contact arms.
Third, two Form C auxiliary contacts may be employed.

PRINTED CIRCUIT BOARD CAN BE USED

FOR 10 OR 12-STEP SWITCHING

A uni-directional printed circuit board with either 10
or 12 stations can be attached to the basic GM strue-
ture. Contacts are rated to 250 milliamps. The mov-
able arm advances one position
each time the armature drops out. - N

A pulse of only 20 milliseconds Nl Phe
will effect switching. ‘f: :

If sufficient coil power is avail- z
able, two sets of regular contact dE
arms and two sets of auxiliary
contacts may be used in conjunction with the printed
circuit board.

Regular cam-activated contacts as well as auxiliary
contacts are rated to 3 amperes, 115 volts ac, 60
cycles non-inductive. GM coils may be either ac or
dc powered.

ELECTRONIC INDUSTRIES January 1964




...FROM POTTER & BRUMFIELD

count, sequence, home, switch, read-out

GM SERIES MAY BE USED
FOR BINARY

OR DECADE COUNTING
The GM is an impulse/sequencing relay. This makes
it particularly useful in counting applications. A
counting wheel or read-out drum added to the ratchet
shaft will turn one position each
time the relay is activated. Care
must be observed in this design
because of the flywheel effect on
the shaft, sometimes caused by
these appendages. However, our
applications engineers will be
happy to evaluate your particular
requirements.

GM RELAYS ARE USED
IN WIDE VARIETY
OF APPLICATIONS

GM relays have been field tested for more than a year
in a number of different applications, most notably in
automatic vending equipment. These relays are read-
ily adaptable to coin-counting devices, remote tele-
vision set controls, self-interrupting and homing cir-
cuits and many others.

They may be provided as open relays or, in some
instances, with a dust cover having octal-type plug-in
terminals.

This amazingly versatile, highly compact relay is
inexpensive, too. Single lots of standard 24-volt de
GM relays without auxiliary contacts (DPDT) are
priced only $7.15. The same relay with auxiliary
contacts (DPDT/DPDT): $10.20.

LET US HELP YOU
WITH YOUR
SEQUENCE SWITCHING PROBLEMS

Almost daily we discover new design possibilities with
the GM Series. Perhaps this relay will prove to be a
reliable, inexpensive solution to your switching prob-
lems. Please call us, or get in touch with the P&B
representative in your area.

ENGINEERING DATA
GENERAL:

Description: Impulse/sequencing relays.
GM=2 Form C contacts. GM with aux-
iliary contacts =4 Form C contacts.

Expected Life: 500,000 mechanical opera-
tions. | & =

Breakdown Voltage: 1000 volts rms s
between all elements and ground.

Temperature Range: AC: —-45°C to e
+45 C (intermittent duty only). DC: |
~45-C to +75°C. ' Qr

Operate: AC: 78% or less of nominal volt-
age @ +25°C. DC: 75% or less of nominal
voltage @ +25 C.

CONTACTS:

Arrangements: GM: Two Form C (ratchet
operated). GM with auxiliary contacts:
Two Form C (auxiliary), and two Form
C (ratchet operated). Special: Modifica- | lfi
tion of GM with 10 or 12-position uni- []o
directional printed circuit stepping switch. |

Ratings: GM: to 3 amps 115 volts AC 60 -Bg @
cycle (non-inductive). GM with auxiliary |
contacts: to 3amps 115 volts AC 60 cycle (|O
(non-inductive). GM with 10 or 12-position
printed circuit stepping switch: 250 MA.

COILS:

Voltage: AC: to 230 volts, 60 cps. DC: to
110 volts.

Power: AC: 9 voltamps maximum. DC:
2.5 watts minimum, 4 watts maximum.

Duty: AC: 50% coil duty cycle—5 minutes
maximum on, 5 minutes minimum off.
DC: Continuous (¢ 4 watts at 25'C,

BE= Jg
047 —|——— (843 Max

\ -CORE TAPPED
#5-32 NC 28

125 DIA.
HALF PUNCH

STANDARD P&B RELAYS ARE AVAILABLE AT LEADING ELECTRONIC PARTS DISTRIBUTORS

POTTER s BRUMFIELD

DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY

PRINCETON, INDIANA

IN CANADA: POTTER & BRUMFIELD, DIVISION OF AMF CANADA LIMITED, GUELPH, ONTARIO

ELECTRONIC INDUSTRIES - January 1964

Circle 6 on Inquiry Card 9




RADARSCORE

Analyzing current cevelopments and trends
throughout the electronic industries that will shape
tomorrow’s research, manufacturing and operation

EXPERIMENTS SEEK LASER MATERIALS

Bright spot in container is light emitted by a polished n - type
cadmium sulphide crystal doped with indium chloride. Westinghousc
Defense/Space Center, performing the injection expecriments, is
seeking new semiconductor laser materials. Under a forward bias
signal, injection occurs and radiation is cmitted at about 5000 A.

ELECTRONIC VOICE MACHINE that =avs
“Mary” may unlock secrets of human speech.  PPhilco
scientists have designed an experimental " Single-For-
man Waord-Synthesizer.” Tt is capable of generating
words of up to four phonemes in length. (. phoneme
is the smallest speech unit, like the “p” in pin. that dis-
tinguishes one word from another.) Scientist louis R.
Focht reports that the device can also contrel pitch

inflection and voice quality.

FOUR-WAY DOPPLER SONAR that automati
cally plots a ship’s position continnansly has been dem
onstrated by Raytheon Co. Believed to be the first
use of the Doppler effect with sound in miarine naviga
tion, the device was tested successiully aboard Ray
theon's test hoat near Newport, R, 1. Aside from classi
fied military advantages, the device will permit fisher-
nien to return to choice fishing spots. It will simplifv
finding damaged cable lines and laying of huovs. If a
man goes overboard. the ship can retrace exact course
and pick np the man. Sound waves are heamed to the

ocean floor in fonr directions of the compass.

10

OPTICAL-FREQUENCY SYSTEM that performs
angular tracking of laser-illuminated targets has heen
developed by Westinglhiouse Defense and Space Center.
It 1s the optical-frequency equivalent of a microwave-
frequency tracking radar. The system consists of an
optical laser transmitter and a monopulse optical re-
ceiver. The receiver contains a pair of diffused-junc-
tion silicon detectors. The system can measure line-of-
sight angles in azimuth and elevation, with respect to
horesight axis, from a single pulse. The transmitter
operates at 1.06 micron, using a neodymiunm-doped cal-
cium tungstate laser. Laser output is 0.1 joule per pulse.
Pulse repetition frequency reaches 40 pulses/sec. with
air as the only coolant.

FAST ELECTRONIC PEN for recording signals
and pulses oscillating up to 10 kcrs has been developed
by a Stanford Ulniversity engineer. The unique pen
writes perfect hand at 100 feet per second by squirting
ink on paper in tiny droplets two thousandths of an inch
in diameter. DPresent mechanical stvli used for recording
signal traces can't record oscillations much faster than
100 per second.

NEW OPTICAL MASER MATERIAL-—magne-
stum fluoride doped with nickel ions—emits IR photons
and generates vibrations, called phonons, in the crystal
lattice. The material “lases™ at a wavelength determined
partly by vibrations of the ervstal lattice near the Ni
ions and partly by clectronic states of the ions. In pre-
vious lasers, wavelength of emitted lght is determined
by electronic transitions. The discovery is reported by
T.. I. Johnson, R. I Dietz, and T, | Guggenheim, all
of Bell Telephone Taboratories. Part of the excitation
energy is converted to vibration energy by the birth of
a phonon.

TEST EQUIPMENT DEVELOPMENT has not
kept up with prime aircraft and missile equipment. Dr.
R. L. San Souncie, vice president of Emerson's [lec-
tronics and Space Division, declared there is a crisis
in checkout equipment. He offers some remedies. De-
termine maintenance necds in early stages of a program;
increase stress on central programmer for checkout sys-
tems with related function “building blocks” ; improve
thought given to combining human and machine con-
trol; fanlt 1solation should be pointed at the module
rather than the piece-part level, since integrated circnits
will make this a requirement in five years ; evalnate inte-
gration of general purpose computers with program con-
trolled checkout for some roles.
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SENDING VOICE IN DIGITAL FORM, a5 de-
veloped by Lenkurt Electric Division of General Tele-
phone & Llectronies, will allow Government trans
mission of secure voice messages around the world. A\
new high-speed data system 27.\ Duobinary-DataT'el.
with a speech scrambler, can send digital signals
2400 bits per second. This 1s also with substantially
improved voice quality.  Scrambler turns voices 1o
digits, codes digits at the transmitter, then decodes and

reconverts digits 111to voices it receiver.

COMPUTER - SIMULATED DEVICE TECH-
NIQUES 1o read blurred or garbled text is a cur-
rent project by RC:A for the U. S, Army. The project
mostly concerns techniques to give character recognition
devices the ability to read text which contains words
unintelligible ¢xcept for the context in which they
appear. Language and data characteristics, and local
traits of the text output, will be used in a computer-
simulated device designed to sort out and read the
garbled words logically. RCA\ hinted that techniques
from the studyv also may be put to a nwmber of other
data device uses. These include automatic proofreading
and word hyphenation for computer-typesetting sys-
tems, among others.

INERTIAL NAVIGATION SYSTEM

Technician at Litton Guidance/Control Systems checks readout unit
from LN-3 inertial navigation system tested in Pan Am DC-8. Sub-
assemblies, from left: computer; position indicator; navigator
control unit; gyro - stabilized platform with outlets on adapter.
Over 213,000 miles, 50% of flights had less than 2.5 mile error.

CCMPUTER GETS SHAKEDOWN

Guidance computer for Centaur space craft is little more than a
blur under severe shakirg during vibration test at Librascope Divi-
sion of General Precision, Inc. Vibration, shock, and other ¢n-
vircnmental tes*s simulate launch and flight conditions. The small
computer will guice Centaur on orbital and interplanctary probes.

MEDICAL ELECTRONICS

MEDICAL ELECTRONICS is still viewed rather
skeptically by many members of the medical profession.
we fouad at the recent “Conference in Engineering
Medicire and Biology” in Baltimore. The majority of
the physicians we talked to conceded the eventual
benefits of medical electronics, but were sharply critical
of the way that electronic equipment is bemg sold to
the mecical profession. Dr. Johin Kennedy of Wesleyan
University pointed out that equipment is being sold that
has never been tested and that doctors are coning to
look on even the most reliable equipment with some
suspicion. What is needed, he says, is a ‘consumers
research organization’ that will evaluate the equipment
for the medical profession. This view was supported
by Richard Rogers, an engineer in the medical depart-
ment at Johns Hopkins. Ile complained that electronic
manufacturers make their equipment “look pretty” in
order to attract doctors aned hospitals to purchase it,
but that the resulting high costs are “revolting’ to medi-
cal peaple. The theme of high costs was repeated

many times in our conversations. One of the physicians
we talked to put it very succinctly. “Electronic engi-
neers make the very naive assumption that you cannot

put a value on human life. But for us in the medical
profession, this is simply not so. There are nuny. many
things that we could do, given unlimited fuads. The
fact is, that the amount of money that we have to spend
is very definitely limited, and we have to be sure that
it is well spent.” Under present conditions, doctors feel
confident in dealing only with a handful of well-known
suppliers. There is an enormous missionary job to be
daone, in gaining the confidence of the medical pro-
fession.
(More RADARSCOPE on Page 13)




More new UNIFETs from Siliconix

[ SILICCNIX 2N3112 AND 2N3113 UNIPOLAR FIELD-EFFECT TRANSISTORS
. TYPICAL CHARACTERISTICS

[T T was | e | W | % | C& Package
"zisiiﬂ_s;o pa(Max) | 70umho | 80ma | 20v | 25f | T018
hﬁﬁﬁ" 50pa(Max) | 70umho | 80pa | 20v | 14pf | FlatPac

*lgss IS LESS THAN 50 PICOAMPS!

HERE'S A UNIPOLAR FIELD-EFFECT TRANSISTOR WITH DC INPUT RESISTANCE
SO HIGH YOU HARDLY KNOW IT'S THERE; GREATER THAN 100 GIGAOHMS AT
Ves=3va PARAMETER SHIFT WAS NEGLIGIBLE AFTER 100,000 OPERATING
HOURSs PACKAGE: TO-18 OR A NEW LITTLE FLATPAC —e= AN ALUMINA /GLASS
SANDWICH THAT'S ONLY 50 MILS THICKa AVAILABILITY—NOW, FROM STOCKING
REPS AND DISTRIBUTORS= WRITE FOR PERFORMANCE AND PRICE DATA.

Siliconix incorporated
7740 West Evelyn Ave.* Sunnyvale 74, California
Telephone 245-1000¢ Area Code 408 ¢ TWX 408-737-9948
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AS AERONAUTICS GOES, SO GOES ELEC-
TRONICS, if we may be permitted a somewhat
loose paraphrase. John Stack, a Republic Aviation engi-
neer and vice president, warns that national economy
may sulfer if we lose world leadership in commercial
aircraft making. Stack referred to the coming of ihe
British-Irench Mach 2.2 Concorde supersortic airliner.
This it cifect “forces a decision on the U. S. to choose
between action to preserve or give up our commercial
)

aircraft iundustry.” The decision to “go supersonic is,

in elfect, already made for us.”

OCEANOGRAPHY OVERTAKING SPACE
effort was the forecast picture painted by Rear Adm.
Edward C. Stephan, chairiuan of the Navy's Deep Snb-
mergence Systems Review Group in Washington. e
said the DSSRG has suggested to Secretary of Defense
McNamara that a special engineering group be ap-
proved for separate funding and that the Office of Special
Projects should become the initial managing body for
comibined oceanographic efforts.

INERTIAL NAVIGATION SYSTEMS costs in
the future can be trimmed throngh efficient use of micro-
electronics, savs \W. TI'. Deloice, scientist at North
Amnmerican’s Autonetics. lle cites two conditions. The
industry needs new ideas to allow microclectronic de-
vices to o the major share of electronic functions. .\nd
we must use systemis engineers” “intimate knowledge
of svstem requirements’” in concept and design of micro-
electronic devices. Quantity output of analog semicon
dnctor integrated circuits as standard items can cut
cost by factor of 5 to 10 from cost of the same deviees
produced as custom items.

PRECISION INSTRUMENT ACCURACY can
be hampered by gradual dimension change or distor
tions in metal parts. Frank C. Holden. head of
Mechanical Metallurgy at Battelle Memorial Institute,
said that concern over dimensional instability of mate-
rials is growing among instrument makers. [Holden
reported that creep as small as “a few microinches per
inch a year can cause enough drift in an instrument to
require resetting in a few months. Precision of present
instruments is now better than the stability of the mate-
rials from which they are made. Further development
will be limited unless we make progress in material sta-
bility.” Battelle proposes a research program on mech-

anisms, fabrication and heat treating techniques.

RADARSCOPE

THE RAMAN EFFECT BY LASER las been
done for the first tine according to Dell Telephone seien-
tists. Dr. 11 Kogelnik and Dr. 5. P, S, Porto think the
techmgue will offer a less costly way to dig into the
structure of matter and get new data. To get the six
watts needed to produce the Raman spectra. the scien
usts placed a vialed liquid sample in the cavity of a con
timmous helium-neon laser working at 6328 &, |.iquid
samiples were of carbon tet. carbon disulphide and hen
zene. Scientists believe the technique can he used to
study non-absorbing non-turhid liquids and for Ranan
spectroscopy of gases. They think it will also wid in

study of the physies of Raman scattering in detail,

ELECTRONIC PATIENT MONITORING in
hospitals mayv relieve nurses and other staffers of some
duties. Dr. Daniel Howland of Ohio State University
feels that because of special equipment generated for
man-in-space programs, devices are available for tele-
metering phyvsiological data. Interest in usmg such sys-
tems in patient care is growing. e cantions tha
“problems of remote patient care hecome important
in rescarch, as well as in engineering design and
operation. We must be sure that displays convey data
a staff monitor needs for medical action.”

(More RADARSCOPE on Page 15)

SUCCESSFUL LASER EXPERIMENT

Physicists Dr. Mani L. Bhaumik (left) and Dr. Leonard J. Nugent
adjust temperature of new chelate laser developed by Electro-
Optical Systems, Inc., Pasadena. The laser uses previously un-
known five ligand curopium compound in solution. Cohcrent emis-
sion was achicved at 6130 A with thresholds at or near 1,800 joules.




Have you heard the one about the heavy-duty connector that got
dragged over 10 miles of rough road and still worked perfectly?

I’robably you haven't. Mosily because it was our QWLD
connector that wasinvolved, and you aren’t lixely to find any
of our competitors talking it up.

It really happened. A missile unit was moving to a new
firing position ten miles away. In the dismantling of the
equipment, someore forgot to secure a length of cable to
which was attached half of our heavy-duty connector. After
being dragged and bounced over ten miles of concrete high
way and dirt road to the new location, the connector mated
and performed perfectly.

We were not t0o surprised. Designed especially for rugged
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environments in which an electrical failure would be unthink-
able, our QWLD is well suited for missile launching equip-
ment, ground radar, power and control circuits, and for
mining, oil field and countless other applications.

It can be positively mated even in blind locations. It is
waterproof. It features closed entry socket contacts and self-
ejecting coupling action. The QWLD comes with standard
solder or solderless contacts. A variation has provisions for
grounding one contact to the shell.

For additional information write us, Bendix Scintilla
Division, Sidney, New York.

THE

endl/‘/

CORPORATION

Scintilla Division
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SOVIET SCIENCE EFFORT has been reshufiled
so that all decision-making power is aimed toward a
unified technical policy. So concludes a political scien-
tist, Mrs. Jeanne P. Taylor, at Battelle Memorial In-
stitute. She observes that some Soviet changes are ex-
perimental and limited in application. But, “few Soviet
scientific, technical, or educational instititions will re-
main untouched by the realignment.” They are con-
centrating their decision-making powers to: “establish
a svstem of priorities not subject to last minute adjust-
ment; ensure communication and coordination at all
levels; facillitate rapid translation of scientific and
technological achievements into products.”

ULTRASONIC TECHNIQUES can determine
strength-integrity of ceramic-metal bonds. Tests at ITT
Research Institute, Chicago, show that 2-D unages of
14, 1/10, and 1/32-inch dizuneter laminar defects in zir-
couia-inconel honds have been obtained. An acoustic
image converter system was used. .\coustic sensitivity
and resolution of the system is so fine that defects 300
to 500 microinches thick are detected.

USE OF LASERS IN MAPPING AND GEOD-
ESY is being explored by the Army Corps of Engi-
neers. Army spokesmen say lasers might be used to
measure between points on earth, air-to-ground, and
space-to-ground.  The study is directed by Geodesy,
Intelligence and Mapping Research and Development
Agency (GIMRADN) av Ft. Belvoir. Among prob-
lems heing checked out are physical limits of laser dis-
tance measure, beam characteristics and photoelectrical
phase measuring.

MICROMINIATURE CIRCUITS are closer to
reality. Army's Harry Diamond Laboratories have made
and operated two 30-mc 117 amplifier stages from thin-
film passive compouents. liach circuit mcluded a coil
and transistor. The units had power gains of 151 db
and 147 db with a bandwidth of 10 me. .\ spark-erosion
machine was nsed in depositing the films. The device
cut slots down to 0.010 in. through 12 stainless steel
masks with only 0.0003 in. variation. Thin metal film
resistors, deposited from a vapor of nickel and chrominm
are expected to he more stable than screen-printed car-
bon resistors. Thin-film capacitors. with a silicon
monoxide dielectric and electrodes of aluminuni, showed
capacitances of 0.0011 uf. This is a capacitance of 0.0097
uf/cm?, a value near the npper limit for such capacitors.

RADARSCOPE

ERROR-CORRECTING CODES f{or high-speed
digital systems s now in hasic research at Sylvania.
Aimoof the study. for the \ir Force. is high imformation
and low error-rate data transmission. [llectric or elec-
tromagnetic fields can alter pulses sent between com-
puters over long distance lines. Disturbances also can
change pulses sent from a computer memory to central
processor or peripheral equipment. Altered pulses can
cause serions errors. Dr. James [5. Storer. director of
Svvania’s Applied Research Iaboratory. said that a
wiy to overcome the problent is to send the same signal

a dozen times m succession

METAL - OXIDE - SEMICONDUCTOR-TRAN-
SISTORS—p-type—Dy Fairchild Semiconductor. show
great promise for integrated digital circuits. Called
MOST’s, the active element is simple in structure and
its gate input impedance heyvond 10" ohms allows large
fan-out. Input capacitance is about 2 pi. In making the
field-efiect hole-conducting  MOST's, two adjacent
p-tvpe islands are diffused into a n-doped wafer. Thin
SiO. insulating layer is grown over the area between
diffused p regions. Away from the active arca the oxide
is kept thick 1o reduce capacitance. Contact holes to
the p regions are etched through the S10.. Then metal
is vacuum deposited on the Si0. and etched into a
pattern of gate, drain and sonurce electrodes. Level shift-
ing is not needed in direct coupling of MOST's.

TRANSPONDER FLIGHT SHAKEDOWN

Six-pound Type-G transponder by General Dynamics has been tested
for vibration and environment under conditions greater than in
launch or space flight. Transmitter-receiver worked at 0° to 60°C,
50 g acccleration, combined sinusoidal and random vibration equal
to 18 g. The transponder, for Air Force GClotrac, is solid-state.
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NOW IT'S A FAMILY OF FIFTY-TWO!

EECo’s off-the-shelf G-Series digital circuits with speeds to 10 Mpps

Now there are 52 economical G-Series circuits—352
packaged, proven and guaranteed answers to your
module needs. Because this family is divided into four
compatible frequency sub-groups (10 Mpps, 5 Mpps,
1 Mpps and 100 Kpps), you cun get exactly the speed
you want and you pay only for the speed you use. You
also get a simpler system.

G-Scries modules are suitable for both synchronous
and non-synchronous use. They feature standard sig-
nal levels and standard input impedances, and offer
you exclusive integral protection against power-supply
shorts. In addition, the cards are keyed for error-free
insertion and are repairable.

Whatever vou need in digital circuits, you'll save time
and money by checking EECo first. EECo offers you
the nation’s largest selection of catalogued modules—

ENGINEERED
ELECTRONICS

Company
F
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six complete families, more than 300 module types in
all. And any of these modules that fails to live up com-
pletely to its published specifications will be repaired
or replaced free. Now. more than ever, your widest
and wisest choice is EECo.

. |t SEND
&8 ToDAY

ASK FOR FREE
BREADBOARD
DEMONSTRATION

Want to try out your

- FRE
: ;f‘si CATALOG

653
* =

design ideas on the
EECo high-speed sys-
tem breadboard? Just
write or call us and
ask for a demonstration in your plant.
Borrow the breadboard equipment,
too, if you wish. Under our 5-year-old
loan plan, you can use it up to 30
days ﬁee!

Fifty-six pages packed
with product informa-
tion. schematics, system
design data and appli-
cations information.

ENGINEERED ELECTRONICS Company
1441 East Chestnut Avenue, Santa Ana, California

~ Telephone: 547-5651 Cable Address: ENGELEX
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COMING EVENTS

I
JANUARY 1964

Jan. 22-24: 19th Annual Instrumenta-
tion Symp. for the Process Indus-
tries; Texas A & M Coilege, College
Sta., Tex.

Jan. 27-30: 20th Annual Technical
Conf., SPE; Chalfonte-Haddon Hall
Hote!, Atlantic City, N. J.

FEBRUARY

Feb. 2-7: IEEE Winter Powar Mtg., IEEE;
Statler-Hilton Hotel, New York, N. Y.

Feb. 3-7: Int’| Conf. on Materials, ASTM;
Sheraton Hotel, Philadelphia, Pa.

Feb. 4-6: 19th Annual Conf. and Exhibit
of the Reinforced Plastic Div., SPI;
Edgewater Beach Hotel, Chicago, Il

Feb. 5-7: 5th Winter Conf. on Military
Electronics (MILECON), PTG-MIL;
Ambassador Hotel, Los Angeles,
Calif.

Feb. 19-21: Int'l Solid-State Circuits
Conf., IEEE, Univ. of Pa.; Sheraton
Hotel, Philadelphia, Pa.

'64 Highlights

IEEE Int’l Conv., Mar. 23-26, Coliseum,
New York Hilton, New York, N. Y.

WESCON, Western Electronic Show and
Conv., Aug. 25-28, IEEE WEMA;
Sports Arena, Los Angeles, Calif.

Nat’l Electronics Conf., Oct. 19-21,
IEEE, et al; McCormick Place, Chi-
cago, Ill.

NEREM, Northeast Research & Eng.
Mtg., Nov. 4-6, |EEE; Boston, Mass.

e —
MARCH

Mar. 2-6: 15th Conf. on Analytical
Chemistry & Applied Spectroscopy;
Penn Sheraton Hotel, Pittsburgh, Pa.

Mar. 16-20: Western Metal & Tool
Expos. and Conf., American Soc. of
Tool & Mfg. Engineers and ASM;
Pan Pacific Auditorium, Los Angeles,
Calif.

Mar. 23-26: IEEE Int’'l Conf.; Coliseum
and New York Hilton, New York, N. Y.

Mar. 31-Apr. 2: ASM Gulf Coast Metal-
Working Exh. & Conf., ASM; Sham-
rock-Hilton Hotel, Houston, Tex.

APRIL

April 6-8: Int’l Conf. on Nonlinear Mag-
netics (INTERMAG), IEEE; Shoreham
Hotel, Washington, D. C.

Apr. 13-15: 3rd Symp. on Microelec-
tronics, |IEEE; Chase-Park Plaza Ho-
tel, St. Louis, Mo.

April 19-25: Int’l Conf. & Exhibit on
Aerospace & Electro-Technology,
IEEE, et al; Westward-Ho Hotel,
Phoenix, Ariz.
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More than a mile of
continuous-loop tape?

4

A good country mile, and then some!
There's 7,200 feet of continuous-loop tape
coiled for action in the trim, bench-top
housing of that KRS DATA-STACT™ Port-
able Instrumentation Recorder . . . (the
only portable that can reproduce while
recording data from DC to 100 kc at six
selectable tape speeds, and deliver true
instrumentation-quality recording at
complete-system prices ranging
from $2,500 to $7,000).

—— —— =

But where’s the 7,200 feet?

You'll find it in that stack of six KRS
STACTape™ Cartridges. Each holds a two-
channel, 1,200-foot continuous-loop roll of
L4-inch magnetic tape. Used sequentially,
the six cartridges provide 7,200 feet of
two-ghannel data-logging capacity; simul-
taneously, they can record up to 1,200
feet of 12-channel data.

No mechanical adjustments?

None! Extreme simplicity of the DATA-
STACT Recorder eliminates the critical
parts that cause adjustment headaches.
Result is an instrumentation recorder that
gives you reliable performance with little
or no maintenance; and, you don't need
an EE to operate it.

™ Yrademarks of KRS Flectronics

For more of the story behind the recorder that packages 7,200
feet of magnetic tape in a 17" x 12%" x 12Ys” case, write for

Instrumentation Division Bulletin DR-2.

KRS

ELECTRONICS

Dept. E.I., KRS Electronics, 4035 Transport Street, Palo Alto, California
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HOW TO GET 2 MINUTES TIME DELAY
WITH 1% ACCURACY

HERE’S AN ADVANCED DESIGN that uses al-
ternate positive and negative volt-second signals to
pulse an Orthonol® core to produce time delays up
to 2 minutes with 19, accuracy. Key to extreme
accuracy in this bi-directional trigger technique:
the nearly ideal rectangular loop characteristics of
Magnetics Inc.’s Orthonol® that permit switching
sharply from the unsaturated to the saturated state.

What makes the circuit superior to mechanical de-
vices, commonly used r-c circuits or magnetic core
circuits of the past? Just this. Trigger pulses can
come from any constant frequency source. The cir-
cuit is symmetrical; hence, compensating for effects
of variations in temperature, voltage and frequency.

18

And because the circuit features solid state devices,
high reliability is assured.

Useful for electronic counters and timers where
accuracy and reliability are paramount, the circuit
can also be applied to converting low level analog
signals to frequency signals. By using the storage
capacity (volt-second capacity) of the Orthonol®
core, high sensitivity for any desired frequency
range can be achieved.

For specific information about this circuit and the
Magnetics Inc. cores that make it possible, write to
Magnetics Inc., Dept. ElI-1, Butler, Pa.

' 4 4 |
MAGNETICS inc.

SN
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University surveys indicate:

STARTING SALARIES
OF ENGINEERS
ARE DECEPTIVELY HIGH

By James M. Jenks

Two SEPARATE STUDIES of the salaries made by college
graduates appear to contradict the commonly held
belief that engineers today make out better financially
than their classmates who major in non-technical
subjects.

Both surveys were conducted by large universities.
The first polled graduate engineers; the second, com-
pany executives. And both resulted in identical find-
ings! That is, the average engineer today — despite a
deceptively high starting salary—climbs fast but not far.

The need for technically trained men in recent years
has exceceded the supply to such an extent that com-
panies have been forced to bid for their services—to
actually set-up “recruiting” offices on college campuses
all over the country. Thus, starting salaries have gone
up and up. But the income ceiling for these technically-
trained men is lower than that for managerial personnel.

Despite the substantial head start engineers have, the
differential in money earned over a ten-year period
averages out at $7,000 more for the management man.

And from the tenth year on, the administrator’s salary
obviously outstrips that of the engineer by a wider and
wider margin.

This, of course, is not to say that engineering students
would be wise to shift to the study of business adminis-
tration —or that working engineers face a bleak future.
Quite to the contrary, the continuing growth of tech-
nology means that men with technical backgrounds are
as ideally qualified for the highest rewards industry has

ELECTRONIC INDUSTRIES + January 1964

to offer—if they also have a knowledge of the under-
lying principles of business.

FREE...“FORGING AHEAD IN BUSINESS”

If you want to avoid the thorny barriers to success—
if you're ambitious, determined to move up fast —send
today for the Institute’s 48-page descriptive booklet,
“Forging Ahead in Business”.

It explains what a man must know today to make
$15,000 or more a year . .. what he must do to accumu-
late this knowledge. It tells why men of equal ability
fare so differently in the race for better jobs and bigger
salaries. It analyzes the causes of failure . . . the reasons
for success. And it outlines an executive-training pro-
gram which is so complete and so scientific that each
day subscribers are brought a little closer to a mastery
of business procedures.

There’s no charge for “Forging Ahead in Business.”
And no obligation . .. other than the obligation to read
it thoughtfully, and decide for yourself whether the
training it describes is meant for you. To obtain your
complimentary copy, simply fill out and return the
coupon. It will be mailed to you promptly.

ALEXANDER HAMILTON INSTITUTE
235 East 42nd Street, New York 17, New York

ALEXANDER HAMILTON INSTITUTE
Dept. 530, 235 East 42nd Street
New York 17, New York

In Canada: 57 Bloor St., W., Toronto, Ontario

.|
|
|
I

‘l"lease. mail me, \vitllou.t cost or obligation, your 48-page book, :

Forging Ahead in Business.” |
|
|
|
|
I
I
|
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STEVENS (zr//fied THERMOSTATS

Up where the “wild blue yonder” becomes inky black, you can’t afford to gamble on precise, reliable
temperature control. And that’s the natural domain of Stevens Thermostats. They are compact and
lightweight. .. withstand high G’s...are utterly rcliable even under wide temperature swings. For
Stevens Thermostats are a product of creative engineering . .. coupled with the most stringent environ-
mental testing and quality control programs in the industry. If space is your dimension, take the
measur¢ of Stevens Thermostats first.

2° fo 6°F Differential Standard
I° to 4°F Differential Special

*Maximum spread of 6°F including differential

and folerance. i —

®
STEMCO

* g h : - B
6°F is ditference between maximum open and minimum close.

d
=
2]
! II*
L



WASHINETON TRENDS

SPACE SPENDING STRENGTHENS— I‘cderal
spending on space programs already is huilding muscle
under President Johnson. For two reasons. Mr. John-
son is a firm and long-time believer in the nced for
high-level defense spending. This is especially true in
space and in electronics research. Too, the White House
is now going through its traditional honeymoon period
that every new chief executive enjovs for a time. (Dur-
ing these periods of extreme harmony, legislators tend to
give the President just about everything asked, and vice
versa.) Since Mr. Johnson took office, the Congress is
showing some signs of putting back some funds for
defense and space that it had trinmed out not too
long ago.

RESEARCH—MORE OR LESS?—Does the Gov-
ernment spend enough on rescarch? Eight top level
men from the exccutive hranch told a congressional
commniittee recently that $15 billion spent every year on
FFederal research is not enough. In some areas, the de-
ficiency is alarming, they feel. None conceded that there
is any duplication among U. S. agencies in research.
Congress jumped when it learned that 15 cents of every
dollar Washington spends goes for some sort of re-
search. Legislators, understandably, want to know if
the nation really gets its money’s worth from tens of
thousands of Federal research programs going on every
vear. Bureau of Budget, ever helpful. suggests that
agency heads improve haison with Congress and ex-
plain kind of research being conducted and why.

DISARMAMENT CONVERSION STRESSED
—.\ Senate subcommittee looking in on unemployvinent
is told by a lTughes Aircraft official that we must pre-
pare now for gradual change of defense industries to
civilian output. The subcommittee, worried about 3
million jobless, is told that a meaningful change-over
from defense to consumer production would do more
than eliminate unemplovment. Conversion would actu-
ally cause firms to wonder where to find the workers
needed to do all the jobs that will be generated. Tawr-
ence A, lvland, Hughes vice president and general
manager, urges Washington to invest now in advanced
svstems and technologies. Areas Hyland stresses are
anti-sub warfare, communications, education aids, air-
traffic control, medical electronics, anti-missile defense,
cryogenics, niicroelectronics, and solar energy. The
pavoff will he "a vigorous economy, emploviient gains,

and a larger tax base, which will repay the investment.”
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GLOBAL COMMUNICATIONS NET GAINS—
The late President Kennedy endorsed a single global
space communications network after a report from the
UL S Delegation to Geneva meetings of the Interna-
tional Teleconmumication Union (ITU). Chairman
Joseph McConnel gave Kennedy the report barely two
days before his death. Kennedy had termed the Geneva
meeting one of the most successful of its kind in recent
times.” The I'TU meeting, with full U.S.S.R. participa-
tion, allocated irequencies for satellites, and for weather
and navigational vehicles. President Johnson is expected
to share Kennedy's enthusiasm for the project.

AFTER THE MOON COMES MARS—While a
U. S, man on the moon is still some years away, scien-
tists are talking about a jaunt to Mars. It seems the
wore they talle about it, the farther apart they get. Latest
estimates put a man on the red planet in 20 vears. Space
scientist T, H. Koelle says lack of money and of a work-
able propulsion system will keep U. S. earthmen off
Mars until the 1980s. (What'll keep the Soviets off ?)
Sonte think Mars landings are feasible by 1973, Dr,
Jerome B. Wiesner, science adviser to the late Presi-
dent Kennedy, moves the first U. S. Mars landing back
to 2000 A.D. So, take your choice.

EXCESS PROFITS DOWN, SAYS U. S.—Better
IFederal bhuying policies seem to have cut excess profits
that firms must repay to the Government through con-
tract renegotiations. Lawrence E. Hartwig, Chairman
of the Renegotiation Board, says that more than $870
willion in excess profits have been recovered hy the
Joard since starting in 1951, An added $1,179 million
has been recovered or saved through voluntary refunds
and price cuts by Government contractors. The Board
checks contracts exceeding $1 million, with 90% of the
work involving defense contracts.

RADIO-TV CENSORING VOTED DOWN-—A
ITouse subcommittee has shorted out an FCC plan to
censor TV and radio commercials. The subcommittee
vote s read by some as a clear-cut sign of congressional
feeling against FCC's attempts to dictate size, timber
and frequency of commercials.  Mail from broadcast
engineers and station executives has heen running heavi-
Iy against the FCC move. Actually, Congress bases
opposition on “the 1°CC's grab for Federal power it does
not currently wicld.” Whether commercials should he
censored seems less important to Capitol Hill.
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DC-10-50 MC, 10 MV/CM

Solid-State Oscilloscope

for accurate, reliable measurements

even in difficult environments.

The type 647 Oscilloscope and plug-in units add new convenience to display and
measurement of high sensitivity, wide-band, dual trace applications.

Adaptable and versatile, the oscilloscope retains accuracy, within stated specifications,
under extensive temperature variations . . fluctuating line voltages . . difficult conditions.

TEMPERATURE

Non-Operating—55°C
to +75°C. Operating
—30°C to +65°C.

Type 647

Features

with 10A2 and 11B2
Plug-In Units

100 v—130 v lire voltage.
No calibraton changes with
line fluctuations. 50-t0-400
cps line frequency. Low
power—185 watts, approxi-
mately. Convection cooled—
no fan needed.

Tektronix, Inc. / )

a
/o
k /_4
SHOCK HUMIDITY
Non-Operating 20G's Non-Operating meets
max, 2 shocks, each Mil-Std-202B, Meth-

direction, along each
of 3 major axes.

! Dual-trace operation. 10
mv/cm  sensitivity. Dc-to-
>50 Mc passband. Less than
7-nsec risetime.

I 6-cm by 10-cm display
area. |[nternal, no-parallax
graticule. Controllable grati-
cule illumination. 14-kv ac-
celerating potential.

2 Bright line automatic
triggering. + 10 external trig-
gerattenuator, (on main time-
base triggering). ‘Ground’
input positions on each ver-
tical channel.

od 106 A, except freez-
ing, vibration, through
5 cycles (120 hours).

2 time bases, independ-
ent triggering. Sweep rates
to 0.1 usec/cm. 10X sweep
magnifier.

. Sweep delay 50 sec to
1 usec. Single-sweep oper-
ation. Wideband (>50 Mc)
triggering. External horizon-
tal input.

1-kc voltage calibrator,
(crystal controlled). Push-
button trace finder. Dc-
coupled Z-axis amplifier.
Current-probe calibrator.

VIBRATION

Non-Operating or Op-
erating 0.025" pk-pk,
10-55-10 cycles, (4 G's
max), 1 min cycles, 15
min each major axis.

ALTITUDE

Non-Operating 50,000
ft. Operating 15,000 ft.
50-t0-400 cps line freq.

Type 647 Oscilloscope . . . . $1225
(without plug-ins)

Type 10A2 Dual-Trace Unit . . . . . $675

Type 11B2 Time-Base Unit . . . . . . $825

2 P6008 Probes . , . . . . $ 70

at 10 nsec/cr
only, for convenient and ¢

FOR MORE INFORMATION-OR TO
ARRANGE A DEMONSTRATION —
PLEASE CALL YOUR TEKTRONIX
FIELD ENGINEER.

P.0.B0OX 500 - BEAVERTON, OREGON 97005 - Phone: [Area Code 503) Mitchell 4-0161 - Telex: 036-691
TWX: 503-291-6805 - Cable: TEKTRONIX + OVERSEAS DISTRIBUTORS IN 25 COUNTRIES

KTRONIX FIELD OFFICES in principal cilies in United States. Con

sult Telephone Directory

Tektronix Auslralia Ply., Limited, Sydney, New South Wales » Tektronix Canada Ltd., Montreal, Quebec and Toronto, Ontario
Tektronix International A.G., Zug, Switzerland « Teklronix Limited, Guernsey, Channel Islands « Tektronix U.K, Lid., London, England

22 Circle 13 on Inquiry Card

ELECTRONIC INDUSTRIES -

January 1964




EVEN
IN
BRIGHTEST
LIGHT

IEE READOUTS NOW 4-TIMES BRIGHTER * Rear-projec-
tion IEE one-plane readouts now have a new brightness-
building lens system (Pat. Pend.). With this system, they
provide character brightness at least 4-times greater than
possible before. IEE's greater brightness makes for visual
crispness and unmistakable clarity at wider angles, longer
distances; great readability even under most adverse high
ambient light conditions.

4-TIMES BRIGHTER WITH CONVENTIONAL LAMPS .
|IEE readouts operate with the same standard MS and commer-
cial lamps normally used. Greater brightness is achieved with
lenses, not with lamps. For example, our previous modeis
using 6.3 v lamps gave a light level averaging about 20 foot-
lamberts, as bright or brighter than competitive devices. The
new readout, operated with identical lamps at rated voltage,
gives rated lamp life and averages over 75 foot-lamberts!

NEW OPTICAL
PRINCIPLE

IN READOUT DESIGN
Three of the four lenses in
the new IEE Series 1C
readouts are now basically
square to permit greater
usable lens area in limited
space. This increase in
size permits the new
lenses to collect twice the
light while requiring only
half the magnification.The
two factors combined
provide 4-times the
brightness of older units.

'NEW/| IEE READOUTS
READ SHARP & CLEAR

LONGER LAMP LIFE, TOO!: lfoptimumreadoutbrightness
is not your prime requirement, operate the IEE readout at
reduced voltage. You'll stili get doukle brightness plus 10-
times the lamp life (up to 30,000 hours from 6.3 v lamps
operated at 5.3 v).
UNIQUE DISPLAY VERSATILITY . All Series 10 IEE
readouts (shown actual size above) a~e now equipped with
the new brightness-building lens system. These readouts
also continue to offer the unique display versatility of all
IEE rear-projection readouts. 12 lamps provide:

* INDIVIDUAL NUMERALS & LETTERS
DIGITS WITH POLARITY
WORDS & MULTI-DIGITS
* MODE/WORD INDICATIONS * MULTIPLE WORDS
* COLOR EMPHASIS * ANY SYMBOLS

. STANDARD MS OR COMMERCIAL LAMP

. FILM CONTAINING DISPLAY SYMBOL
(NUMBERS, LETTERS, WORDS,
SYMBOLS, COLORS)

. NON-GLARE VIEWING SCREEN

. 4-TIMES BRIGHTER CHARACTER
14" HIGH (MAX.)

. PROJECTION LENS

", DUAL SQUARE-LENS CONDENSERS
PROVIDE GREATER COVERAGE AT

LOWER MAGNIFICATION

. SQUARE LIGHT-COLLECTING LENS
UTILIZES APPROX. 100% MORE LIGHT
THAN OLD SYSTEM; TRANSMITS
DOUBLE-SIZE CONE TO CONDENSING LENS

|EE one-plane rear-projection readouts are available in several sizes offering maximum character heights
from 3" to 3%". Your inquiry will bring the comprehensive new ““Readout Display Selector Guide” which
includes specifications and other technical information on the entire IEE line of readout devices.

INDUSTRIAL ELECTRONIC ENGINEERS, INC.

5528 Vineland Avenue, North Hollywood, California » Phone: (213) 877-1144 » TWX: (213) 769-1636

© 1963 1€€ Representatives in Principal Cities
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[ | AEROSPACE /DEFENSE
[ INDUSTRIAL ELECTRONICS
[ REPLACEMENT PARTS
[ CONSUMER PRODUCTS

~U.S, ELECTRONIC INDUSTRIES ~ MARKETS
GROWTH AND PROJECTIONS - 1950 TO 1970
{IN BILLICNS OF DOLLARS)

HARDLY MORE THAN A STRIPLING, the electronic in-
dustry already ranks fifth among the nation’'s leading
industries. Still another leading industry—aerospace—is
also largely electronic.

Other front-rank industries are also supplied to a
large extent by the electronic industry, including auto
and chemical industries. There is, in fact, hardly an area
of our industrial and national economy that has not been
influenced in some way by the growth of electronics.

To be sure, the electronic industry is growing. But,
there may be just a few less Federal dollars to go
around as we go on toward the next decade. We may
actually find a completely different market facing us by
1970C.

GENERAL MARKET ROUND-UP

Total electronic factory sales for 1963 have been
charted at about $15.3 billion. This figure includes every-
thing in electronics from a Tiros antenna to a personal
transistor radio.

We will see another record year in 1964, though per-
haps a bit lower in growth rate. We can look for a record
16-billion-dollar-plus market in electronics by next Christ-
mas. With some imagination, we can even look ahead
and see a string of record years to and beyond 1970.

Still the biggest plunger of the electronic market is
Uncle Sam. The Federal Government paid out about $9.2
billion to industry for its electronic products in 1963. It

24

REVIEW
AND
_ FORECAST
~, FOR THE
. ELECTRONIC
{ INDUSTRY

From an estimated total output
of $15.3 billion in 1963,
: the electronic industry may rise to
= i a total of $22 billion or more by 1970.
: The industry’s growth rate
may begin to recede slightly
as we near the end of the sixties,
but there should be record sales years
up to and beyond 1970.

also spent nearly $2 billion for electronic research and
development (R&D).

Aside from anticipated cutbacks in defense spending,
military and space contracts will continue as the major
spending for electronic hardware in 1964. The figure for
aerospace and defense, p'us NASA and FAA, is expected
to exceed $10 billion this year. Of this figure, DOD may
spend $8.3 billion, and NASA $1.6 billion.

U. S. industry itself took up about $2.7 billion of our
electronic market in 1963 to help lift the nation’s gross
national product (GNP) to nearly 600 billion. The in-
dustry market was mostly computers, industrial controls,
and communications equipment throughout all industry.

Sales of industrial electronic products have by-passed
consumer sales. The industry market should bring about
$3 billion for 1964, up about $300 million over 1963.
By far the largest share—709%, to 809%—will continue
to go into the pockets of computer makers.

While industry was buying its electronic systems, U. S.
families from some 60,000,000 homes went out and
bought about $2.5 billion in TV sets, radios, phonographs,
electronic cookers, and a host of other status symbols.
The residue of the $15 billion was $675 million for re-
placement parts.

Though the consumer market forecast for 1964 is
about $2.6 billion, the rate of consumer sales growth
remains slower than either the industrial or the Federal
Government markets. The consumer market, neverthe-
less, is expected to continue its plodding dollar-volume
rise as time goes on.

ELECTRONIC INDUSTRIES January 1964




CRYSTAL-BALLING THE INDUSTRY'S FUTURE

From this point on everything is strictly crystal ball.

Spending for all U. S. Federal aviation, defense and
space currently accounts for a grand total of about $60
billion—that's for everything. This is about one-tenth of
our gross national product (GNP). Total DOD budget for
1964 fiscal is down to about $47 billion and somewhere
near 20% of this is earmarked for electronic products.

For the next several years military spending as a part
of GNP will likely decline bit by bit each year, though
probably never coming near bottom in our lifetime. The
growth rate of electronics in general may begin to slow
down a little as we approach the end of the sixties.

Predictions for total electronic sales growth up to 1970
vary between $18 biilion (we're nearly there now!) and
$30 billion. Someone said even $50 billion is conceiva-
ble! Most forecasts fall somewhere between $20 billion
and $23 billion.

Our guesstimate is for $22 biliion in total electronic
output for 1970. Though military spending may decline
a little each year, government spending, especially in
space activity, will still be comparatively large. Helping to
hold up the curve will be slight and gradual increases in
consumer sales, replacement parts and an expected ac-
celeration in component sales.

By far the greatest help will come from sales directly
to industry, which by 1970 should begin to soar. Again,
the field mostly responsible for this expected growth will
be computers, industrial controls and EDP in general.
Another important factor will be industrial communica-
tions and global communications through satellites and
other means.

By 1966 we can look for consumer sales at a round
$3 billion, while industry keeps widening the gap at about
$3.5 billion. Sales to industry should keep on rising until
the yearly total reaches more than $5 billion for 1970.
After that the sky may be the limit. Consumer sales in
the same year may approach $4 billion.

With replacement parts pulling in an expected $1.4
billion by that year, and government electronics hitting
some $12 billion, the government will no longer account
for around 609, of the total market as it does now.
Federal share of the electronic market by then may be
around 559, or less.

ACCELERATION OF COMPONENT SALES

Mingled with, and overlapping government, industry
and consumer spending were component sales of nearly
$4.2 billion produced by about 2,000 firms. This includes
a sizable portion of replacement parts also. Components
include the usual active and passive items—tubes, semi-
conductors, transistors, resistors, capacitors, inductors—
plus a good part of the new and upcoming microelec-
tronics field.

Although sales in industrial and special power tubes,
especially microwave items, are making seven-league
strides in some categories, receiving tubes remain on a

WE THOUGHT YOU'D LIKE TO KNOW . . .

. . . that in 1963 about 6,200 electronic firms
(including nearly 100 mergers and acquisitions)
had some 800,000 workers on the payrolls. This
was nearly 29, of the total available U. S. labor
force, which is around 50,000,000, excluding agri-
cultural.

This group of workers, which may be closer to
a million workers in another year or two or three,
turned out a record $15.3 billion in direct-from-the-
factory electronic hardware. They did it on a rough
average of about $100/week take-home pay.

Of some 100,000 engineers and scientists en-
gaged in R&D and/or production and design en-
gineering with these firms, at a median salary of
nearly %11.000 per annum, some 15,000 are
unionized. Nearly 300,000 electronics workers are
said to be so organized also.

Between engineers, production and non-produc-
tion workers, total electronic wages and salaries,
not including executive and upper echelon, may
have been $6.5 billion or more. Average dollar out-
put per employe is estimated at $17,000.

Average engineer starting salaries are estimated
at just above $600 a month, or about $7,300 to
$7,500 a year.

somewhat bumpy plateau. Recieving tube unit sales for
1963 are estimated at 365 million units. The market for
1964 is expected to be about the same with a dollar
value of a little more than $300 million. Supporting the
receiving tube market at the moment, in effect, is the
continuing delay in transistorizing some consumer items.
Also propping up tubes is the big replacement market
which will be around for a long time but will have slight
dips as years go by.

In components, semiconductors continue their phe-
nomenal growth in use and in sales, though profit mar-
gins seem to be shrinking a little. Some firms have left
the semiconductor business, while others have piunged
into it. In 1964, sales of transistors may run to 390
million units for close to $400 million. Semiconductor
diodes and rectifiers should be able to sell about 585
million units for a total sales of more than $300 million.

As the electronic industry moves ahead to the end of
this decade, the pace will begin to slacken a bit and the
rise curve will not be so pronounced. In other words, the
growth rate will not be linear. There may be some trade-
off as the rate in government spending is trimmed back
and industrial and consumer sales fill in. In some circles,
a definite trend toward a plateau in the late twenty-bil-
lions is expected after 1970.

Components are seen going up the curve to a very
possible $6.25 billion or more by 1970, passing the five-
billion mark in 1967 along the way. This rise in com-
ponent output and sales, aided to a great degree by
rapidly advancing microelectronics, will help immeasura-
bly to keep the industry curve going ever upward.

COMPONENT ACCELERATION TO 1970
(IN BILLIONS OF DOLLARS)
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Components, including all active and passive
microminiature circuits and components, reached
billion in 1963. By 1970, the component market,
microcircuitry and integral circuits, should

1960 ‘61 62 63 64 65 66 ‘67 68 69 1970
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OVER TEN BILLION
A-B HOT MOLDED RESISTORS

and not even one catastrophic failure

ALLEN-BRADLEY HOT MOLDED FIXED RESISTORS,
SHOWN ACTUAL SIZE, ARE AVAILABLE IN ALL STANDARD EIA
AND MIL-R-11 RESISTANCE VALUES AND TOLERANCES

B Such an outstanding record of resistor performance —
accumulated over some twenty-five years—clearly
demonstrates the all around rcliability of Allen-Bradley
hot molded resistors. It is morc conclusive proof of the
total reliability of the A-B resistors than could be pro-
duced by any massive testing program. The unique
Allen-Bradley hot molding process results in such uni-
formity from resistor to resistor —year after ycar—that
long term performance can be accurately predicted.
Becausce the many years of use in the most critical appli-
cations have established the reputation of Allen-Bradley
hot molded resistors for their stable characteristics and

conscrvative ratings, they are generally “required” in
today’s critical military and industrial electronic circuitry.

Let your own circuitry benefit from the reliability
that’s bascd on more than ten billion field proven re-
sistors —without a single failure. For dectailed specifica-
tions on Allen-Bradley’s resistors, please scnd for
Technical Bulletin 5050. You also should have Publi-
cation 6024, which bricfly describes the full line of

A-B quality clectronic components. Allen-Bradley Co.,
102 W. Greenfictd Ave., Milwaukce, Wisconsin 53204.

In Canada: Allen-Bradley Canada Ltd., Galt, Ontario.

ALLEN-BRADLEY

QUALITY ELECTRONIC COMPONENTS
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EXPORTS AND IMPORTS

Helping to keep the industry on an upward trend is
the growing foreign market for U. S. electronic products.
In 1963, U. S. firms shipped out nearly $1 billion in elec-
tronic goods to overseas buyers. Exports for 1964 may
reach beyond $1.4 billion. Exports were mostly in com-
munications equipment, detection and navigation sys-
tems, EDP systems and computers, television equipment,
test instruments and semiconductors. The same will prob-
ably be for 1964 and onward.

A trend to keep an eye on is the growing influx of
foreign products into the U. S., with Japan on the front
horse. Rising foreign imports, together with domestic doi-
lar-squeezing, is making substantial inroads in some in-
dustry profits.

Although semi-official figures for 1963 and 1964 im-
ports total $340 million and about $420 million respec-
tively, imports of foreign electronic hardware may reach
109, of our total domestic output for 1964. If this holds
true, total imports for this year may hit $1.6 billion.

If our Federal Government decides to lower the tariff
wall some more, then the all-out battie for the dollar will
begin in earnest. Certain parts of our electronic industry
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Exports of clectronic products arc growing steadily as nations fird «
both more uses and more moncy to buy them. Exports in 1964
may reach near $1.3 billion. Imports, apparently mostly Japanese,
also are growing steadily. One forecast has a total of $422 million
for 1964. Still another says 10% of total L. S. electronic output,

will find themselves in trouble.

or about $1.6 billion.

THE FUTURE OF COMPUTERS

Computers and data processing
equipment brought in $1.45 billion
in 1963. At year's end there was an
estimated 12,000 EDP units and
systems in service for all uses.

This field makes up the largest
part of the industrial segment of
total electronic sales. In 1964, sales
of computers and systems to indus-
try may, in fact, account for about
809%, of the industrial market.

The field is expected to gross

Sales of computers and EDP equipment is
the largest part of the industrial market.
By 1970, this should also be the case
as total sales rise toward a predicted
S8 biltion. The majority will be sold
directly to industry; others will go to
the U. S. Government, to business, and
especially for the export market.

U.S. COMPUTER MARKET "
AND SALES ! 13
(1IN BILLIOKS)

[TOTAL U.S. COMPUTER MARKET | °

ELECTRONIC INDUSTRIES -

WORKERS
In Federal Projects

Some 369, of the workers
in the electronic industry are
now in some form of govern-
ment contract work. By 1970,
the Labor Department pre-
dicts, this number will rise to
429%,. The department also
says the demand for produc-
tion workers will decrease in
relation to the need for skilled
engineers and technicians.

So - called non - production
workers accounted for only
19%, of the electronic work
force in 1950. By 1961, the
number had already risen to
409%,. The shift to non-produc-
tion workers is due largely to
increased emphasis on R&D,
by government and industry.

about $2.2 billion in computer equip-
ment in 1964. At the end of the
year there may be as many as 15,-
000 to 16,000 general purpose digi-
tal computers in use for all purposes
in the U. S.

The complete EDP market for
1963—including hardware, software,
and services—has been estimated
by one source at more than $3 bil-
lion. Add to this nearly $2 billion in
additional income from units and
systems already in place and in use
and we get a grand total of about
$5 billion for the complete EDP
year.

Data and statistics projecting the
rise of computers and general ECP
sales to 1970 average out at about
$8 billion for computers and hard-
ware and nearly $14 billion in total

January 1964

gross income from all EDP markets
and sources.

Sales in any EDP category beyond
computer hardware and actual elec-
tronic equipment do not reflect
growth within the electronic indus-
try markets.

RESEARCH
AND DEVELOPMENT

In 1963, an estimated $2.1 bil-
lion was spent for electronic R&D
among the Federal Government and
industry. plus coileges and otner
private institutions. The U. S. Gov-
ernment paid about $12.3 biliion for
a!l of its mititary and space R&D in
1963. (Some sources say that the
government will have spent some

fngER NON-PROFIT

COLLEGE & UNIVERiTy! 9200 MILLION

$300 MILLION
Total outlay for all RGD in 1964 may be
about $20 billion, with the Federal Gov-
ernment using nearly $14 billion worth.
Some $3.6 billion will be paid for by in-
dustry. Colleges and other non-profit in-
stitutions will take up the residue. The
electronics component of the whole RGD
pie may be $2.4 billion in 1964.
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AN SO PIEOI DD N AN,
ADVANCED SOLID STATE AMPLIFIERS FOR YOUR

CONTROL

Astrodata advanced design instrumentation amplifiers

AND INSTRUMENTATION APPLICATIONS

raise state-of-the.art standards to

higher levels for measurement...conditioning ... monitoring...indicating ... control.

o

i

Many standard options are available to adapt these amplifiers to your individual requirements.

For custom designs, Astrodata's extensive experience provides a well-qualified capability for
satisfying your specific performance needs.

Mode! 884 Wideband (dc-150kc) Floating, Guarded Amplifier...
Model 885 Wideband (dc-10kc) Differential Amplifier...

high-gain/high-performance amplifiers for low-level wideband systems. Completely transistor-
ized, these state-of-the-art amplifiers use field-effect transistors in place of the mechanical
choppers to achieve lowest drift rate, low power consumption and maximum reliability.

Standard gain steps include “OFF,” 3, 10, 30, 100, 300 and 1,000. Continuously adjustable 10-
turn vernier control is available as a standard option. An optional *=10 ma or *=100 ma
output current (at =10 volts), supplied from low output impedance, can be supplied to drive

A to D converters, multiplexers, galvanometers or tape recorders. The Model 885 provides a
’ choice of transfer characteristics, including (A) Maximally Flat Amplitude (Butterworth) for

widest frequency response in high-level multiplexed, galvanometer or tape recorder systems,
or (B) Linear Phase (Bessel) for fastest settling time and overloacd recovery time in low-level
multiplexed systems.

- Both models have built-in power supplies, feature drift less than 2uv per week, noise less
than 4uv rms, linearity better than 0.02%.

S e
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28

T i I, —— T —

Model 117 100-volt Operational
Amplifier for analog control or com-
puter systems.

OUTPUT: = 100 volts
at = 50 ma

BAND WIDTH: dc to
200kc

GAIN: Greater than 10%

NOISE REFERRED TO
INPUT: 2 mv rms

INPUT RESISTANCE: 3
megohms at dc, 1
megohm above 5 cps

" —p -

Model 133B Dual-Channel Galvano-
meter-Driver Amplifier provides 18
independent amplifier channels in
7 inches of panel space.

GAIN RANGE: Zero to 4,
with ten-turn, continu-
ously variable, locking
control

INPUT IMPEDANCE:
10,000 ohms

FREQUENCY RESPONSE:
=+ 0.5 db from dc

to 20 kc

OUTPUT LIMITING: = 100 ma
maximum output current
prevents galvanometer
overload or burnout.

Model 112 Chopper-Stabilized Oper-
ational Amplifier. Versatile, modular
for analog control systems.

BANDWIDTH: dc — 250 k¢
Long-term stability, constant
gain- bandwidth o o=
OPEN LOOP GAIN:Adjustable |Ha-
from 107 to 2 X 10* for  § RSt
constant gain-bandwith.
Offset adjustable to zero
(= 1 mv. nom. range)
VOLTAGE OFFSET DRIFT:
Less than 6uv per hour
INPUT CURRENT: Less
than 1 na

Model 120 Nanovolt Amplifier gives
you high-gain/ low-noise amplification
for seismic transducer signals,
cryogenic studies, thermocouple or
strain gage signals.

GAIN RANGE: 200
to 1,000,000
BANDWIDTH:
dc — 100 cps
NOISE: 0.054v rms
referred to input
INPUT RESISTANCE:
1 megohm
OUTPUT LEVEL:
0 to = 5 volts
at = 5 ma

T i T —T= i
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Model 880 Differential Amplifier for
low-level, low-frequency systems.

BANDWIDTH:
dc to 100
cps; also
available
with switch-
selected
active |
filters. |

LOW NOISE: . |
less than - -
luv rms

GAIN RANGE: 50-1000

MOUNTING: Portable case or 8-in
standard rack mounting frame

Model 121 Nanovoltmeter provides
0.1 uv full scale bridge balance de-
tector or thermocouple indicator for
standards and calibration work, in
the field as well as in laboratories.

FULL SCALE RANGES:
* 0.1 uv to
= 100 mv
INPUT RESISTANCE
ALL RANGES:
1 megohm
Built-in Overload
Indicator
Self-Contained
Batteries and AC
Power Pack

- -

Contact your Astrodata engineering
representative for a demonstration...
or write today for technical literature
giving complete specifications,

Circle
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é ASTT IR OID AT A. INC.

P.0. Box 3003 - 240 East Palais Road -
Phone (714) 772-1000
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Anaheim, California 92803
TWX 714-776-3760

January 1964




$14 billion by the time all the late figures are tallied.)

Total R&D for the whole nation cost something near
$18 billion, including about $5.4 billion in industry, plus
colleges and institutions.

Some sources expect R&D to drop off in some technical
areas in 1964, while others say it will continue to rise
slowly. A current forecast for R&D in 1964 puts out an
estimate of nearly $20 billion for the nation. This figure
includes Federal R&D spending at $13.9 billion, industry
at $5.6 billion, and some $500 million dispersed among
colleges, universities and non-profit institutions.

From the 1963 total cost of $2.1 billion in electronic
R&D, the trend may rise to about $3.5 billion by 1967,
and to as much as $5 billion by 1970.

Median expenditures for electronic RGD in 1963 average around
$2.1 billion. As new developments and research bring forth new
technologies for expanding markets, electronic RGD may rise to
$3.5 billion in 1967. Government, industry and private institution
costs for electronic RGD may reach nearly one-quarter of the
electronic market of $22 billion by 1970—or about $5 billion

YOUNG TECHNOLOGIES IN A YOUNG MARKET

Newer technologies, not yet significant in terms of
sales volume, should become money earners in the near
future. Let's have a brief look at some of them.

LASERS—Most current dollar marks for lasers are in
R&D. The field could burgeon into a 100-million-dollar
industry by the end of 1964, with yearly sales touching
on $300 million by 1965 or 1966. At present, something
less than $50 million is being spent on the laser field,
largely Federally funded. This also includes some indus-
trial sales of laser equipment, crystals, power supplies,
and amplifiers for other firms to do more R&D.

Current estimates on the low end put lasers in a $400
million to $500 million industry by 1970. With large-
scale development in communications and industrial tool-
ing, the laser market could hit $1 billion by that year.

INFRARED—This once dormant and now growing tech-
nology is placed at about $250 million in 1963. Some
projections put IR at $500 million by 1965. Principal
growth factors to consider for both lasers and IR, of
course, are space activity, specialized communications,
plus the upgrading of reliability in these fields now si-
phoning off from current government R&D. Growth appli-
cations will be mostly in space and in general industry.

MEDICAL ELECTRONICS—Sales of equipment and in-
struments in this industry average around $250 million
a year with a slow but steady rise in progress. Sales in
this field are expected to rise only slightly as more doc-
tors and hospitals are introduced to the field. Such de-
velopments as electronic bedside patient monitoring sys-
tems, special heart and brain measuring instruments, a!l
tied in with computer technology, may help the market.

CRYOGENICS—Yet to make a big splash in the elec-
tronic industry, this fairly new field does enjoy an esti-
mated $560 million in dollar volume currently. This, how-
ever, is for the entire field, including the chemical, me-
chanical and structural, as well as the electronic seg-
ments of its market. At present, the electronics segment
is believed to be the lesser of the four. OQur guess would
put electronic cryogenics at considerably less than $100
million.

BIONICS-—In such far out fields as bionics there is
little to report in the way of market data and sales vo!-
ume. These and allied fields, at best, are nearly 1009,
experimental, except for money spent on relatively stand-
ard equipment and parts with which to carry on mostly
basic research, with some development slowly oozing out.

ELECTRONIC INDUSTRIES January 1964
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MICROELECTRONIC CIRCUITS

Microelectronics and integral circuits and packages
caontinued to make lengthy strides of their own throughout
1963 in development, sales and applications. Current
estimates of total sales of microcircuit packages and
components is around $157 million for 1963.

The field row includes thin-film hybrid, integrated, and
micromodule circuits, plus discrete components and
molecular electronics applied to theose circuits. Total
sales of such components and circuits for 1964 may go
beyond $220 million. Numbers of units are tough to nail
down.

Microelectronics is probably the fastest growing elec-
tronic field, having a profound effect on the industry so
far. The uses and applications this field kas found in the
computer industry alone are legion. Several sources put
sales for microcircuits and components at about $543
million by 1967, a bi'lion by 1970, and over $1.4 billion
by 1972.

INTEGRAL CIRCUITS AND PACKAGES

LTz
200wl

N
157 Wiilhien

Integral circuits and packages, consisting of all new microminiature
circuits and devices, are a comparatively small $157 million in 1963.
As developments and applications increase, sales are seen rising to
%543 million in 1967. and to $1,400 million by 1972
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now
the
best

is even
better,

by
design...

WE'VE CUT THE SIZE —WE'VE CUT THE COST
What a relay! More than eleven-sixiezrths shorter than our series 1210
yetl it does an even bigger job. How? Strictly by design. Look what we've
eliminated! By using the terminal panel as the male plug, we’ve eliminated
the radio-type plug, extra wiring, and sub-assembly between relay and
plug. A new snap-in socket eliminates cover and plug mounting screws.
New Uni-Guard switch design eliminates contact terminal solder connec-
tions And a new snap-lock cover does away with wire retairers. We've even
eliminated air space between terminal block and socket, with a solid flush
fit that guards against shorting due to metal particles. Over 35 separate
production line operations arzs out the window—and along wi*h them, the
production costs. The 1220 relay is yours now for less than $2.00 in
quantities. Why pay more for less? Write today for the full facts.

GUARDIAN ELECTRIC MANUFACTURING COMPANY ¢« 550 W. Carroll Avenue. Dept. El-41,

R I USGp——

NEW “UNI-GUARD’ ONE-PIECE
SWITCH ELIMINATES INTERNAL
SOLDER CONNECTIONS:

in the sophisticated new 1220 relay design,
ithe continuous-loop moving blades are
mechanically quick-connected directly to
the relay terminal panel. This greatly
reduces contact circuit resistance—as well
as the relay price. Now less than $2.00!

’@ GUARDIAN
ELECTRIC
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TECHNOLOGY FORECAST FOR 1964

ELECTRON DEVICES

T_RANSISTOR costs per unit should decrease as com-
petition stiffens. In fact, manufacturers will automate
ma'ny.assembly functions in order to cut costs and re-
main in competition.

Because of an FCC ruling on UHF, the sale and use of
silicon diodes for UHF-TV tuners will surely rise, and Si
planar transistors will find more uses due to a growing
knowledge of surface effects. Previously, because of the
effects of Si oxide on the Si surface, it had been difficu!t
to obtain stability in a pnp type. More multi-purpose
transistors will be developed.

More semiconductor vendors are expected to shift with

tl}e technology and enter the microcircuit business. Micro-
circuits will be made for more than just the ‘“‘custom”
market. Look for microcircuits to be developed which
will operate at much higher frequencies.
' For integrated circuits, some manufacturers have found
it more practical to use a greater number of active com-
ponents since they require less area in a functional
block. Thus integrated circuits will be designed using
more active components and less passive ones.

THIN-FILM costs will decrease with increasing technical
a.nd fabrication competence. The value of thin-film hybrid
circuits will be recognized by many and usage will in-
crease. This will also tend to decrease costs. Work will
continue toward producing diffused inductors despite
the feeling by many that it is impossible. Will there be a
breakthrough this year? We think so, if only a small one.

ELECTRON TUBE reliability has improved and will con-
tinue to improve this year. Performance characteristics
of tubes are being upgraded continuously. Use of special
purpose tubes—used heavily in military and space pro-
grams—will increase this year. Compactrons will find
increasing use in TV sets this year. Despite the adverse
publicity it has received from some sources, it has shown
to be more reliable than the two or three tubes it re-
places. In short, tubes will continue to be used for many
applications.

LASER developments should continue to come thick
and fast this year. There is a great deal of research (both
basic and applied) being done in this field and it should
produce many new developments soon. Some predict—
with good reason, we think—that this may become a new
sub-industry.

Lincup of 50 various components represents number of com-
ponents which can be replaced by the integrated circuit held
in the twcezers. In fact, a tiny dot of material in the
center of the device performs the functions of the 50 com
ponents. Photograph courtecy of Westinghouse, Elkridge, Md.

The influence of mi-
crominiaturization
and military require-
ments is reflected in
this 2500 pf capaci-
tor which is 0.1 in.
thick x 0.2 in. sq.

MATERIALS

CERAMICS are still among the most useful insulating
materials for electronics because of their ability to with-
stand high temperatures, high voltages, and compressive
stresses. Their disadvantage has been poor machinability.
Efforts are now underway to develop machinable ceramics
and to find organic substitutes.

Work is being done also to reduce firing shrinkage in
ceramics. This should lead to higher dimensional ac-
curacy. Hot pressing cf ceramic oxides in graphite dies
is one method being used to reduce sintering shrinkage.

FERROELECTRIC MATERIALS have been found useful
in converting thermal energy to electricity directly as the
search goes on for new sources of energy. Barium titanate
is the principal composition, with zirconates and niobates
as possible alternatives.

MAGNET WIRE business is fiercely competitive, and
manufacturers get littie or no return from R&D on im-
provements. As an example, we have heard it said that
not one magnet wire maker has done any research in
the superconducting field. They are relying on published
works of researchers. With minor exceptions, magnet
wire insulation is ahead of insulations in other fields.

PRINTED CIRCUIT BOARDS are still meeting with a
large amount of pubtic resistance and misgivings in con-
sumer products. At least two TV set makers are capitaliz-
ing on this fact by offering ‘‘hand-wired" circuits.

The boards generally used in consumer items suffer
from poor stability and lack of flexibility. While not nec-
essarily the fault of board manufacturers—price being
the real culprit—they get the blame. Look for the quality
of printed cirucuit boards in consumer products to im-
prove in the near fuiure without a noticeable price hike.

LASER CRYSTALS of cerium dioxide and magnesium
oxide are expected to result in high-powered lasers. These
new crystal materials will permit higher radiation power.

Laser action has been generated in an indium anti-
monide diode. The ciode is placed in a high magnetic
field and cooled to liquid helium temperatures. These
lasers have been operated in pulsed modes by varying
diode current or magnetic field. Wavelength of the radi-
ations is about 5.2 microns. This should lead to a greater
range of solid state iasers.

THIN FILM BATTERIES are expected to be announced
in the very near future. They will be incorporated in thin
film devices, thus making them self-powered. Batteries
will be capable of powering pico-power circuitry and will
be “built-in’’ as a pa-t of the thin fitm circuit process.

SOURCES OF STATISTICAL DATA

Battelle Memorial Institute

Control Data Corp

Dept. of Commerce, BDSA, Electronics Div.
Department of Labor

Economic index & Surveys, lec.

Lionel D. Edie & Co

Electronic Industries Association

ELECTRONIC INDUSTRIES Marketing Department
Goodbody & Co

Industry Survey/Standard and Poors
Internationat Resistance Co

National Aeronautics and Space Administration
National Science Foundation

Sprague Electric Co

Value Line Investment Survey




REVIEW AND FORECAST (Concluded)

FACTORY SHIPMENTS OF ELECTRONIC COMPONENTS

Figures for 1961 and 1962 are taken from reports from
the Business and Defense Services Administration
(BDSA) of the U. S. Department of Commerce.

Figures for 1963 are ELECTRONIC INDUSTRIES estimates
based on BDSA yearly and Quarterly reports.

1961 1962 1963

CAPACITORS 300,736 348,904 399,100
Paper dielectric 62,387 56,465 53,000
Film dielectric 27,390 24,990 25,200
Metallized paper, film and dual

dielectrics 14,740 31,714 51,000
Electrolytic aluminum 52,116 59,492 67,000
Tantalum electrolytic 61,963 70,077 78,900
Mica, glass, vitreous, fixed 22,466 36,730 46,000
Ceramic, fixed 31,613 37,135 42,000
Variable — mica, ceramic, ‘

glass, air 28,061 32,301 36,000
COMPLEX COMPONENTS 37,961 67,202 160,000
Circuit packages and madules,

including integrated circuits,

molecular circuits, active

and passive component pack-

ages, and others
CONNECTORS 190,228 248,588 299,000
Coaxial 26,518 30,398 34,000
Cylindrical 70,472 90,067 100,000
Multiple contact 48,967 67,183 5
Fusion sealed (except coaxial) 4,968 9,134 14,000
Printed circuit 14,154 22,188 30,000
Special purpose and

miscellaneous 25,149 29,618 33,000
QUARTZ CRYSTALS 28,353 36,647 47,100
Clip-mounted, hermetically

sealed, glass or metal case 14,914 15,453 17,400
Pressure and wire mounted,

hermetically sealed 13,226 19,496 26,500
Unsealed, plastic and others 213 1,698 3,200
RELAYS — ELECTRONIC 182,146 200,951 220,800
Clapper, rotary, plunger or

solenoid (except telephone) 97,157 96,894 99,500
Telephone types 30,730 27,065 24,000
Crystal can types 14,522 24,980 35,000
Stepping switches 11,094 13,552 15,500
Thermal and others including

coaxial, dry reed, mercury

wetted, motor driven 26,887 38,460 48,300
RESISTORS 285,680 350,840 409,200
Fixed, composition 55,741 67,873 80,000
Fixed, deposited carbon,

borocarbon 29,454 30,664 32,000
Fixed, metal film 14,169 26,694 30,500
Fixed, wire wound 38,634 54,079 70,000
Variable, non-wire wound 53,400 61.060 68,500
Variable, wire wound 73,168 87,037 101,700
Attenuators, voltmeter, etc. 6,450 4,549 3,500
Varistors, thermistors, bolo-

meter and others 14,664 18,884 23,000

@ A REPRINT of this article
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TRANSFORMERS AND
REACTORS

Other than Toroidal
Toroidal

POWER AND SPECIAL
PURPOSE TUBES

High vacuum tubes

Gas and vapor tubes

Klystrons

Magnetrons

Forward and backward wave
tubes

Light sensing and emitting
tubes

Beam deflection. decade
counters, mechanical
transducers, orbital beam,
reference cavities, radiation
detection tubes, and others

RECEIVING TUBES

Subminiature

Miniature

Standard glass (G & T)

Metal, ceramic, lock-ins.
others

TELEVISION CRTs

SEMICONDUCTOR
DEVICES

Diodes and rectifiers
Germanium
Silicon
Seler_lium and copper

oxide
Special and light sensitive
types

Voltage regulator diodes

Voltage reference diodes

Multi-tayer devices,
controlled rectifiers,
PNPN diodes, and
related items

Microwave diodes,
variable capacitance
diodes

Tunne! diodes

Light sensitive semi-
conductors, solar cells,
IR detectors, photo
cells, and others

Transistors
Germanium
Silicon

1961 1962 1963
181,002 221,613 263,700
153,949 189,258 225,600

27,053 32,355 38,100
284,519 313,837 384,900

65,630 73,340 81,300

26,907 26,517 23,800

50,406 58,856 68,000

40,105 40,481 41,400

44,231 55,065 64,000

82,960 85,794 88,600

13,852 15,635 17,800
326,812 321,425 319,250

21,173 24,061 27,000
206,509 210,054 214,500

85,234 76,797 69,750

13,896 10,613 8,000
248,952 240,194 238,000
546,822 571,181 584,000
162,500 184,503 182,000

52,828 40,814 33,200
109,672 125,336 132,800

(no figure) 18,353 16,000

86,084 83,223 95,000

29,823 32,510 35,500

5,029 6,683 8,500

11,174 16,056 21,000

9,614 11,995 13,500

951 1.487 2,200

14,680 14,592 14.300
316,238 303,456 307,100
214,481 186,076 162,300
101,757 117,380 144,809

is available from ELECTRONIC INDUSTRIES Reader Service Department
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... from the publishers of

(S
PRODUCT DESIGN & DEVELOPMENT

a new working solution to the

“how to sell the OEM puzzle”

-i ‘ . PRDDUCT DESIGN & DEVELDPMENT hl Y|E
it S £ (Bl
aﬁg;encyclopedla

To be published for the first time in
July, 1964 . . . A compendium of en-
gineering data on more than 3500
materials, component parts, R&D equip-
ment items, and descriptions of techni-
cal literature for the product designer.
All arranged in chapter form by major
product classification, all indexed and
cross-indexed by product and by manu-
facturer, all products fully illustrated.
All to give 63,000 product designer sub-
scribers a single source of technical
product information, in quick easy-to-
search format, foryear-aroundreference.

Technical product information, presented in encyclopedia fashion, will include performance
characteristics, operating data, specifications, dimensions, availability information, and
applications in the following major product areas: A. Materials B. Shapes & Forms C.
Finishes & Coatings D. Hardware E. Electrical & Electronic Components F. Hydraulic &

Pneumatic Components G. Mechanical & Power Transmission Components H. Research
& Development Equipment.

For more information on how you can use this vehicle to reach PD&D’s active (700,000
reader inquiries a year) audience, please call or write this office, or contact your nearest
PD&D representatives.

I, . . ron pusLicaTion
PRODUCT DESIGN & DEVELOPMENT

CHESTNUT at 56th STREET, PHILADELPHIA 39, PA, ® SHerwood 8-2000 ® Area Code 215
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Who says all females are alike?

All females are supposed to be un-
predictable, unreliable, and hard to
handle.

Here's one that isn't. It's the “better
half” of Amphenol's new Ultra-Mate*
connector.

GO/NO-GO RELIABILITY

The Ultra-Mate connector is more
than predictable. You can bet your
life on it—which is exactly what
astronauts do each time they soar
away from the launch pad. Ultra-Mate
will mate only if every pin fits snugly
into every socket. No mis-connection
intermittencies.

EASY TO HANDLE, TOO

Ultra-Mate gets its go/no-go reliabil-
ity from the female half's hard faced,
closed entry receptacle. Ultra-Mate is
the only truly environmental, space
age connector that combines a hard
dielectric with front servicing. Any
stubby-fingered technician can assem-
ble or disassemble an Ultra-Mate con-
nector in mere seconds.

How did we do it?

Take a close look at the female
Ultra-Mate. You'll see 55 funnel-
shaped openings, one for each contact.
These hard-dielectric entryways guide
contact-pins smoothly into their
sockets. Like Figure 1 at the right. If
pins are bent out of line, the con-
nector halves just won't mate.

Now, look a little closer. See those
tiny slots fanning out of each entry-
way? These are the secret of Ultra-
Mate's front release system.

Only the standard removal tool will
fit into these slots. No wrong-size con-
tacts. No oversize test prods. Ultra-
Mate is idiot-proof. And it's fast. Con-
tact positions are clearly marked in
front of the dielectric.

MIL-C-26500 PERFORMANCE

For the first time, an environmental
connector combines tamper-proof
safety and service features with MIL-
C-26500 performance. Ultra-Mate also
meets the requirements of MIL-C-
38300, a recently issued Air Force
specification that retains the rigid en-
vironmental and temperature standards
of MIL-C-26500, but specifies either a
hard closed-entry or soft dielectric. It
also employs, as does MIL-C-26500,
front removal of contacts and incor-
porates new reliability requirements
never included in connector specifi-
cations to date.

Here's what you get with a fully
pressurized Ultra-Mate connector:

1. Operates continuously, with current
load, at 200°C ambient.

Figure 1. Slight misalignment is self-cor-
rected by the beveled entry of the Ultra-
Mate connector. Badly bent pins will prevent
mating until they are replaced.

*Ultra-Mate is a Trademark of Amphenol-Borg Electronics Corporation

2. Undamaged by 50 g's shock.

3. Withstands thermal shock, 5 cycles
between —55°C and +260°C.

4. Carries 1,500 volts RMS submerged
in salt water while pressure is al-
ternated between sea level and
75,000-ft. altitude equivalents.

5. Handles 1,000 volts RMS at alti-
tudes up to 110,000 feet.

6. Insulation resistance exceeds 5,000
megohms.

7. Unaffected by exposure to hydrau-
lic fluid, lubricating oil, ozone, and
moisture.

ULTRA-MATE AVAILABILITY

You can specify Ultra-Mate con-
nectors now in all basic sizes refer-
enced in MIL-C-26500. Bayonet or
threaded couplings. Any Amphenol
Sales Engineer can give you the com-
plete specs and engineering data. Or,
write to: Dick Hall, Vice-President,
Marketing, Amphenol, 1830 S. 54th
Avenue, Chicago 50, Illinois.

Figure 2. Standard removal tool depresses
activation sleeve (1) which spreads tangs of
retention clip (2) apart. Tool (3) never di-
rectly touches clip.

Gmphsnb A DIVISION OF AMPHENOL-BORG ELECTRONICS CORPORATION
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COLOR TV, STEREO TO PACE
CONSUMER SALES GAIN IN ‘64

A small gain was registered in con-
sumer electronic products in 1963.
Color television, after finally coming
into its own in 1962, left a wake of
soaring sales in 1963. Both years found
more firms producing color sets. Al
though one vendor still makes and
supplies about 999% of all color tubes,
others are trying their hand at produc-
tion and a few are expected to market
their own tubes in the latter half of
1964.

After April 1964, all new TV re-
ceivers will be equipped to receive
UHF as well as current VHF stations.
TV set makers are working toward this
deadline under an FCC ruling. The
ruling states, in effect, that all new TV
sets must be able to receive both UHF
and VHF stations.

Television receiver sales, both black
and white and color, for 1963 are at
about 7,200,000 units, up from some
6,800,000 in 1962. The market is just
about saturated, some say; more than
90% of U. S. households have at least
one TV receiver.

The field is now well into the second
sets and replacement markets. On this
basis, 1964 should see a slight rise in
TV sales volume to about 7,300,000
units at nearly $1.4 billion. An out-
standing sales rise is unlikely. Black
and white sets are expected to drop.

The balance of the projected market
will be made up by expanding color
sales. If current predictions hold true,
we may expect about 500,000 or more
color sets to be sold in 1964,

Total sales of stereo and monaural
phonograph products in 1963 were
around 5,400,000 units. Projection for
1964 puts total unit sales at 5,600,000,
including phonographs in TV sets.

Rising sales of color TV and stereo
phonographs have set the pattern for
slightly higher though subdued sales in
consumer electronic products through
1964 to a predicted $2.6 billion. The
total for 1963 is about $2.5 billion.

GENERAL PRECISION STARTS
FRANCHISED COMPUTER SALES

A complete line of computers will
be marketed by franchised salesmen
for the first time in computer history,
according to General Precision. This is
a method long and profitably employed
to sell autos and appliances.

The nationwide network of repre-
sentatives will market GP's three low-
cost computers to business, industry
and to science and educational insti-
tutions, according to George C. Ensslin,
vice president, Commercial Computer
Division, Information Systems Group.
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Market data and estimates from a number of
sources indicate a possible rise in the con-
sumer electronic market to about $2.6 billion
in 1964. Biggest climber in the market is
expected to be TV receivers, which may hit
around $1.4 billion. There will be a slight
drop-oft in radios. while phonographs rise.

MISSILE CONTRACT INCLUDES
‘FIXED PRICE' AGREEMENT

While fixed price is not a new con-
tract form, it has not been commonly
used in defense contracts for complex
missile systems.

The ultimate objective of -the DOD
for several years has been to shift to
fixed-price contracts as early as pos-
sible in the contracting cycle. A new
contract of some interest to both aero-
space industry and the Federal Gov-
ernment has been agreed on between
the Army and the Martin Company.
Under the contract ($13,350,000)
Martin will build a specific number of
PERSHING missiles at a firmly estab-
lished price.

Prior PERSHING contracts (as with
most major weapon systems) have
been based on some form of cost-
reimbursable agreements. These were
either cost-plus-fixed-fee (CPFF) or cost-
plus-incentive-fee (CPIF).

Martin views the fixed-price contract
as a challenge. It offers a chance,
through good performance, to earn
more profit.

January 1964

MSC ‘FIRES’ NEW BUYING PLAN
FOR BETTER GOODS, LESS COST

In recent requests for a vibration
system, NASA's Manned Spacecraft
Center, Houston, Tex., included new
procurement methods aimed at higher
quality hardware at more favorable
prices to the U. S.

Proposed procurement is being made
under a Two-Step Formal Advertising
method. In former actions, MSC usu-
ally asked firms to submit proposals in
one document covering a problem's
technical and business aspects.

Step One of the new method calls
for technical details only, with no cost
information. The bidder may submit
multiple proposals offering several so-
lutions to the problem.

In Step Two, companies found tech-
nically acceptable will be asked to sub-
mit another proposal through formal
invitation. The lowest responsible bid-
der will get the jobs, says NASA.

MSC also asks firms to include in
technical proposals data on skills and
competence. There must ailso be a
resume of experience of persons who
will do the work, plus a description of
work now underway. MSC also asks
for data on past experiences and per-
formances.

The successful contractor also must
tell NASA if he is thinking of subcon-
tracting. The contractor also will have
to indicate the internal priority he will
assign to the job, number of workers
employed, and necessity for overtime.

SARKES TARZIAN TO FIGHT
JAPANESE TV TUNER PRICES

Sarkes Tarzian, president of Sarkes
Tarzian, Inc., has vowed to meet Jap-
anese prices in the rising import mar-
ket.

As one of the big four in TV tuner
manufacturers, Mr. Tarzian has made
a number of comments on the use of
Japanese-made tuners by three major
set makers.

“We're going to fight them,” he
said of Japan's prices and imports.

He said his company has made ‘'no
deal” with any Japanese tuner firm.

16 U.S. SURPLUS OFFICES
TO BECOME SURPLUS IN 1964

Department of Defense buys billions
in hardware. It also sells excess sup-
plies. Such unneeded materials, es-
pecially electronics, are sold through
34 regional Defense Surplus Sales Of-
fices.

By year's end, 16 of the offices will
be declared surplus. By January, they
will cease to be and only 18 offices will
be left throughout the U.S,
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HERE'S A SWITCH

1500 watts inductive
2000 watts resistive

Deleo’s silicon 2N2580 series

< — -
Switch ultrahigh voltages at peak power levels ,
o o p
with Delco Radio’s family of silicon transistors | > Qe
—2N2580, 2N2581, 2N2582, 2N 2583. Ly e,
- 2N2580

% 206 - @300

urﬁ(u:;L‘v 9N (AR CORE CHORE)
(c ‘c:é:‘mx)& : . [ o00n
350 | ] (600 msec puse " ot
| | 50msec oeam0) v o & e by
- - |« 4 J50v PONER SUPP.Y
300 } - ¢ s
4
250 H Test circuit—inductive load
/ Inductive or resistive loads can be switched
200

at full rated collector current (up to 10 am-

I 2 s 2 q
' S e peres) within the 325-volt safe operating area
- —with freedom from secondary breakdown.
;’ 100 r S
| -
S0 ik
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Typical inductive switching curve
(7‘.—% E— Each t istor | | Test circuit—resistive load
ach transistor fea- e ) ) i
“\ tures a maximum All 2N2580 series transistors are available
N e I now at new reduced prices. For complete
™ , sustaining voltage

data, contact your Delco Radio semicon-
ductor distributor or any of the sales offices
listed below.

T .

\-\\ | (VCE sus.) of 323V,
1A and has VCBO,
oK VCEX and VCEO

Vee i Voits

0o . . N . Union, New Jersey Palo Alto, California Syracuse, New York
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Typical resistive switching curve General Sales Office: 700 E. Firmin, Kokomo, Ind., Gladstone 2-8211—Ext. 500 o Area Code 317

¢
DELCO
RADIO

Division of General Motors, Kokomo, Indiana
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DON'T try

all these tests
on any other
resistor!

018
0

9

———————— R

10-watt unit
enlarged 2Y, times

SOAK IT IN SOLVENT! Soak a Series 99 resistor in any
organic solvent used in degreasing and flux removal. Then try
to rub off the markings. You can't; they're part of the coating.

™
L

ABRADE IT! Use a glass fiber eraser, for example, on the
markings. Rub them hard. Nothing happens. The markings
don't come off, because they are vitreous ceramic, fired into
the molded vitreous coating.

ELECTRONIC INDUSTRIES

January 1964
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OHMITE Series 99

Insulated, Axial Lead Wire-Wound Resistors

“molded” in vitreous enamel
...a new development in protective coatings.
Proved by over 10,000,000 unit-hours
of load-life testing to date.
° Meet MIL-R-26C requirements.
1, 2, 3, 5, 10-watt sizes.

* Get the whole story on this important
development. Write for Bulletin 103.

, ,:ig‘

J
TORCH IT! Withstands temperatures of 1500°F without a sign
of deformation. No other vitreous-enameled resistor will stand

1500°F without burning, softening, or dripping away. There's
absolutely no effect on markings either.

i

BEND THE LEAD at the resistor body! There's no damage.
Conventional (dipped) vitreous-enameled resistors have a
meniscus at this point which ruptures, damaging the coating.
Series 99 (molded) have no meniscus.

CLIP IT! Insert a molded Series 99 resistor into a metal clip.
Don't baby it. The hard coating which provides 1000 VAC
insulation won't cut, chip, or scratch. On a metal chassis, heat-
sink action may increase wattage rating as much as 100%.

OHMITE

MANUFACTURING COMPANY
8662 Howard Street, Skokie, lllinois 60076
Phone: (312) ORchard 5-2600

RHEQSTATS o POWER RESISTORS o PRECISION RESISTORS o VARIABLE TRANSFORMERS
TANTALUM CAPACITORS o TAP SWITCHES o RELAYS o R.F.CHOKES o SEMICONDUCTOR DIODES

Circle 22 on Inquiry Card 39




ALULT

We're out of
stock on about
3 per cent of these

/ IM:{ 3 per cent out-of-stock situation isn’t

bad — at least not when you have the lurgest inventoried zener diode line

in the industry. Specifically, it means only slightly more than 100 out of

over 4000 type numbers are temporaril'\' in short supply.

But what’s important is that Motorolu's on-the-shelf, ready-for-ship-
ment inventory of zene:r diodes (over 3 million units in all) can fill your
needs immediately 97 percent ot the time! We keep the inventory that big

so we can ship what you want, when you want it, for sure.

And about those occasional hard-to-get items — we worry mightily
about them. In tact, we worry about them so much that most of the units get

back into stock before you even know we had a problem in the first place.

The point is, when you need a zener diode (or a dozen, or a hundred,
or a thousand) — either industrial or Mil-tvpe — check with Motorola first.

Chances are excellent you'll have to look no further.

Want an extra copy of Motorola’s latest Zener
Diode Selection Chart? Just drop us a line on
your company letterhead. Meantime, tear out
these pages and refer to them on your next

zener buy.

MOTOROLA

Semiconductor Products Inc.

BOX 955 e PHOENIX. ARIZONA 85001 ¢ A SUBSIDIARY OF MOTOROLA INC

Circle 23 on Inquiry Cord

g Vs WATT 400
Mititary Types
Contact your Motor- i
ola Semv:onduc:ov Nominal
Representative for
information on Mih Zener
tary Types and in Voltage
bety Itage
HIERR B INDUSTRIAL | INDUSTRIAL | INDUSTRIAL
Trademark of p .
Motorola Inc (NOTE 1 5°, TOLERANCE NOTE 2
24 13M2.4AZ
27 13M2.7AZ
30 14M3.0AZ
33 V4M3.3AZ IN746
36 14M3.6AZ IN747
39 VaM3.9AZ IN748
43 14M4.3AZ IN749
ALLOY 47 LaM47AZ IN750
51 14M5.1AZ IN751
JUNCTION 56 VaM5.6AZ IN752
62 14M6.2AZ 1N753
TYPES 68 VaM6.8AZ IN754
75 IN755
82 IN756
9.1 1N757
10 1N758
12 IN759
(NOTE 3
68 VaMé6.82 1N4099 1N957
7.5 YaM7.52 1N4100 IN958
8.2 YaM8.2Z 1N4101 IN959
9.1 aM9Z 1N4103 1N960
0 VaM10Z IN4104 1IN961
1 Vam11Z IN4105 1N962
12 VaMi12Z IN4106 IN?63
13 14M13Z 1N4107 IN964
15 14M15Z . 1N4109 IN965
16 12M162 IN4110 IN966
18 14M182 1N4112 IN967
20 VaM20Z IN4114 IN968
22 Vam22Z 1N41S TN969
24 14M242 IN4116 IN970
27 14M272 IN4118 IN9T71
OIFFUSED 30 14M30Z IN4120 1IN972
33 VaM332 INI2T IN973
JUNCTION 36 143M36Z IN4122 IN974
TYPES 39 VaM39Z IN4123 IN975
43 VaM43Z 1N4124 IN976
47 lamd472 1N4125 IN977
51 VaMS1Z IN4$126 1N978
56 VaMS6Z 1N4127 IN979
62 Vame21z IN4129 1N980
68 VaM68Z 1N4130 1N981
75 1aM752 IN413T 1N982
82 13M82Z 1N4132 1N983
91 15M912 1N4134 IN984
100 14M100Z IN4135 1N985
1no 1aM110Z 1IN986
120 12M120Z 1N987
130 VaM130Z 1N988
150 14M1502 1N989
160 VaM160Z 1N990
180 1:M180Z IN99Y
200 13M200Z 1N992
] TEMPERATURE
POWER ORI SERIES R
P TE ZENER RANGE
voirace | TYPENO. IS)
w IN82Z1
LNy Zi 6.2 to —5510 4100 Y
5 INSZ7A
Glass Pkg. IN3154 —5510 +100
Case A 8.4 to O
TEMPERATURE IN3157A 5510 150
COMPENSATED
500 mwW 1N935 0to 475
REFERENCE |~ 9.0 to —5510 {100
DIODES / UDEED 5510 +150
1N941 | 0to+75
G'cm Pro. nz 10 —5510 100
ase ——
TN9458 .55 to +150
Oto -75
750 mwW 1N2620 — ==
93 to 5510 1100
. 1N26248 -55 10 4150
also available 10 oA
-
MIL-S-19500/156 1N3580 2
A / Metal Pkg. 1.7 to — 5510 -+100
specifications Case C -
1N35828 ~-5510 4150
Rt S | i — -
NOTES: 1. Standard folerances of 5, 10, and 20% are available - no suffix is =20
% tolerance; 10" suffix is *10% tolerance and "'5 suffix is =5% ftelerance.




MILLIWATT | 34 WATT 1 WATT 11, WATT 10 WATT 50 WATT
—
pt— = - =5 = oy »
—‘ﬁi—‘. By, S i e t Nominal
*Surmetic -,
| Zener
- Voitage
MEETS SPECS OFf 1NDUSTRIAL INDUSTRIAL | MEETS SPECS Uf INDUSTRIAL $NDUSTRIEAL MEETS SPECS OF INDUSTRIAL MEETS SPECS OF
- {41L.5-19500 /127 NCTE 3 (NDTE 2 MIL-S-18500-115 NOTE 3 NCTE 2 MIL-S-19500 272 NOTE 3! MIL-S-19500/314
2.4
27
30
IN746A 1N3821 IN3821A 33
IN747A 1N3822 IN3822A 36
IN748A 1N3823 IN3823A 1N3993 1N3993A 39
IN749A 1N3824 IN3B24A IN3994 IN3994A 43
IN750A 1N3825 IN3825A IN3995 IN3995A 47
IN751A 1N3826 TN3826A 1N3996 TN3PP6A SH)
IN752A 1N3827 1N3827A 1N3997 TN3P97A 56
IN753A 1N3828 TN3828BA 1N3998 IN3998A 62
1N7 54A IN3829 1N3999 TN3P99A 6.8
IN755A TN3830 1N 4000 1N4000A 75
IN756A 8.2
IN757A 9.1
IN758A i 10
L7594 REVERSE POLARITIES AVAILABLE IN ALL 10 AND 50 WATT DIFFUSED TYPES. 2
MEETS SPECS OF r . MEETS SPECS OF
IMIL-S-19500,117 (NOTE 3) (NOTE 3 MIL-$-18500/124
IN3016 1N3016B IN3785 1N2970 1N2970B&RB 1N2804 TN2804BARB
IN3017 IN30178 1N3786 IN2971 IN2971B 1N2805 1N28058
IN3018 IN30188 1N3787 1N2972 IN29728B 1N2B06 TN28068
1N3019 1N30198 1N3788 IN2973 1N29738 1N2807 1N28078
TN3020 1N30208 1N3789 1N2974 IN2974B 1N2B808 1N2808B
IN9628 1N3680 IN3021 1N30218 TN3790 1N2975 1N29758 1N2809 1N28098
TN9638 1N3681 1N3022 1N30228 IN3791 1N2976 1N29768 IN2810 IN28108
IN964B 1N3682 IN3023 1N30238 1N3792 1N2977 1N29778 1N2811 IN2811B
IN9D&SB 1N3683 1N3024 1N30248 IN3793 IN2979 IN2979B 1N2813 1N28138
IN9668 1N3684 1N3025 1N30258 1N3794 1N2980 T1N29808 1N2814 1N28148
IN9678 1N3685 1N3026 IN30268 1N3795 1N2982 TN29828 1N2816 1N2816B
1N9688 1N3686 1N3027 1N30278 TN3798 1N2984 IN2984B 1N2818 iIN2818B
1N9698 1N3687 1N3028 1N30288 IN3797 TN2985 1N29858 IN2819 1N2B19B
1N9708 1N3688 1N3029 TN30298 1N3798 TN2986 1N2986B 1N2820 TN28208
IN9718 1N3689 1N3030 TN30308 IN3799 1N298B 1N2988B 1N2822 1N28228
1N9728 1N3690 IN303Y TN30318 1N3800 1N2989 1N29898 1N2823 TN28238
IN9738 1N3691 1N3032 1N30328 1N3801 IN2990 1N29908B 1N2824 1N2824B
1NP748 1N3692 1N3033 IN30338 . 1N3802 1N2991 1IN29918 1N2825 1N28258B
IN9758 1N3693 IN3034 IN30348 1N380C3 1N2992 1N29928 1N2826 TN2826B
TN9768 1N3694 IN3035 1N30358 TN38C4 1N2993 1N29938 1N2827 1N28278
1N9778 TN3695 1N3036 IN30368 1N3865 1N2995 1N29958 1N2829 1N28298
1N978B IN3696 1N3037 - 1N30378 TN3806 1N2997 1N29978 IN2831 1N28318
1N9798 TN3038 1N30388 1N3B07 1N2999 TN29998 1N2832 1N28328
IN980B IN3039 1N3039B 1N3808 1N3000 TIN30008 1N2833 1N2B338
1N981B IN3040 1N30408 1N3809 IN3001 IN30018 IN2834 1N28348
IN9828 TN3041 TN30418 1N3810 TN3002 1N30028 1N2835 1N28358
IN983B 1N3042 1N30428 " IN38 © 1N3003 IN30038 1N2836 1N28348
1N9848 TN3043 IN30438 IN3812 TIN3004 TN30048 1N2837 1N28378
TN9BSB 1N3044 1N3044B IN3813 TN3005 1N300S8 1N2838 1N28388 100
TN986B TN3045 1N30458 TN3814 1N3007 1N30078 1N2840 1N28408 110
1N9878 IN3046 -"!NJOJAB IN3815 1N3008 1N30088 1N284) 1N28418 120
1N9888 IN3047 1N30478 1N3816 1N3009 1N30098 1N2842 IN28428
IN9898 1N3048 IN30488 1N3817 N30 IN30118 1N2843 1N28438
1N9908B IN3049 1N30498 1N3818 1N3012 1N30128 1N2844 1N2B44B
IN991B 1N3050 1N30S0B IN3819 TN3014 IN3014B 1N2845 1N28458
1N9928 IN3051 1N30518 1N3820 TN3015 IN30158 1N2846 1N28468 200
MAXIMUM ZENER VOLTAGE VARIATION (AVz) IN VOLTS
.003 007 05 020 .030 040 060 090 .150
10 10 10 10 10 10 10 10 10
.006 009 019 029 039 059 .089 19 239
- IN827 TNB25 - - 1N823 — 1NB21 —
- 1NB27A INB25A = TN823A - IN821A -
- — IN3157 - 1N3156 - IN3155 — -
i = - IN3I57A - IN3156A IN3155A - IN3154A
1N938 IN937 - IN936 IN935 - -
U - i 1 I —— = - !
- IN939A 1N938A — IN937A ~ ! TN936A - —
1N9398 iNGARE | aneaze I1N936B 1N9358
1N945 IN944 1N943 | - 1N942 1N941 - = ]
- IN945A IN944A - 1N943A ] INv42A | IN94TA
b - - 1N9458 - IN944B y 1N9438 - - IN9418
L_i?ill 1N2623 1N2622 - - TN2621 1N2620 1 - ] -
TN2624A 1N2623A - 1N2622A B IN2621A - =
1N26248 ] 1N26238 - 1N26228 -~ 1N26218 1N26208
IN3582 - 1N3581 1N3580 e =
i i IN3582A IN35B1A 1N3580A
—— -
1N35828 1N35808
e M —
No suffia 1 an A suffix [ 3 Standard tolerances of 5, 10, and 20% are avaifable no suthix is folerance
et rs LB ance and ffix s * 59 tolerance Pz 103 R6




The scramble for better market statis-
tics is more hectic than ever. Growing
electronic markets are out-running stat-
isticians’ abilities to generate accurate
data. Amid statistical hair-pulling we
find guestimates ranging from ultra-con-
servative understatement to wild and
futuristic forecasts — overhung by a
critical need for more meaningful data.

Not LoNG AGo oNE EcoNomIST described the elec-
tronic industries as a bunch of companies that in-
clude “the nation’s most glamorous scroungers for
market statistics!”

This description beggars a widely varied though
technically inter-related group of industries whose
factories in 1963 shipped some $15 billion worth of
electronic products in entertainment goods, com-
ponents, industrial gear, defense and aerospace har-
ware.

Still, the picture can be tempered with a closer
look at problems unique to electronic firms which
more often are interested in the state-of-the-art than
in the state of statistics. At one end of the electronics
market spectrum, radio and TV set manufacturers
know preciscly their nearly-saturated, well-tabulated
replacement markets.

At the other end, market researchers are frus-
trated trying to size-up still-developing markets—
in lasers, cryogenics or microminiatire circuits. Valid
statistics cannot be determined since some evolv-
ing technologies may be little more than laboratory
breadboards and prototypes.

However, narket data are nceded as pictures,
maps and compasses to help show the status of elec-
tronics companies. Such statistics help answer vital
questions such as, “What are the electronic indns-
tries 2 “\Where are they now ?” “\Which changes are
shaping up?” “llow fast>” “llow slow >”

Good Figures Encourage Firms

Statistics which indicate growing markets en-
courage companies to seek a bigger share, or switch
into expanding markets. For example, bhased upon
projected I'ederal funding of oceanography and
anti-submarine warfare, Aerojet-General Corp. re-
ceutly formed its Oceanic Products Division. Fore-
casts of shrinking markets may influence a company
to cut down, or to cut out.

Managements are They
transform statistics and other inputs into decision

“decision machines.”

outputs: whether to hire or fire engineers and others ;
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THE
PRESSING NEED

FOR BETTER
MARKETING DATA

whether to increase or decrease plant facilities. Yet
each company weighs figures in its own way.

More advanced firms think in terms of “market
data.” Sophisticated firms collect and act only upon
“useful firms,
often the top computer manufacturers or computer-
oriented firms, may use their own thinkers or hire
consultants to use “mathematical models” of marlket-
ing situations. Often, combinations and permuta-
tions of these approaches are used.

Lest some managements cynically believe that
“figures lie and liars figure,” they could do well to
recall a more cautious statistical approach. The 20th
century statistician-economist, Robert S. \Weinberg,
manager of market rescarch for IBM, is guided by
words of the 14th century British philosopher, Wil-
liam of Ockham. The advice was: entities are not
to be multiplied unnecessarily. That is, in the ab-
sence of real data, make the fewest number of as-

information.”  Super-sophisticated

sumiptions possible.
Inter-related Markets

So guided, Mr. Weinberg looks at $15 hillions
worth of electronics factory output in 1963, but sces
only groups of inter-related markets. Rather than
desiring a world of statistics, he roughly estimates
the mathematical order of markets. “Is the market 1,
or 1007 Is it 10, or 10,000—or somewhere in be-
tween?” Then he looks more closely only at a par-
ticularly interesting segment of the market.

Technical-minded, electronics
company managenients generally seem to understaff
and underfinance their marketing operations. Small-

hardware-oriented

er and medium-size firms often lack marketing plan-
ners, and leave much or most of the burden on their
sales managers—who are supposed to be selling.

By SIDNEY FELDMAN

Associate Editor
ELECTRONIC INDUSTRIES
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Frank W. Mansfield,

director of Marketing and Research,
Sylvania Electric Products, Inc.,

ranks electronic statistics

as ‘“‘varying virtually from 100% correct,
down to those statistics

not worth the paper they're written on.”
Mr. Mansfield is also chairman

of the Advisory Committee

of EIA’s Marketing Services Department.

Robert S. Weinberg (below),

Manager of Market Research for 1BM Corp.
As a market analyst, he fecels

that businessmen do not fully use

many available government statistics.

He uses countless government reports

to determine how his firm's products

can help fulfill needs

in 92 distinct industry categories.

b

WAY'S AND MEANS
COMMITTEE
HEARING ROOM

Above, James D. Secrest (left) EIA Executive Vice President,

and H. B. McCoy

right) EIA Tariff Consultant, talk about trade bill testimony

to Robert C. Sprague, Chairman. EIA Electronic Imports Committee
and President of Sprague Electric Co.

EIA adhkeres to strict codes.

It treats survey responses as highly secret.

No data are released if three or fewer firms report

i a certain category, or if one firm controls

5C% or more of a certain market.

Market consultants are not generally well-regarded.
Some sources accuse some consultants of gathering
trade gossip and re-writing the trade press. Consult-
ants dare not ask $100,000 to $200,000 for substan-
tial market surveys, since many small electronics
firms don’t even net that much annually. (We lack
statistics to prove any of these statement:.)

The electronic industries depend heavily upon the
U. S. Government for business, as well as business
statistics. Some groups charge that the Federal Gov-
ernment denies electronics its rightful separate status.
even though Electronic Industries Association (EIA)

ELECTRONIC INDUSTRIES -+ January 1964

currently ranks electronics as the nation’s fifth
largest industry. In the S.I.C. (Standard Industrial
Classification) the central clearing house for indus-
trial statistics, electronics is /umped under Group 36
(electrical supplies) ;
Group 19 (ordnance and accessories); Group 39
(miscellaneons) and Group 35 (non-electrical ma-

chinery).

machinery, equipment and

Not in Top S.I.C. 20

One critic of S.1.C. is Dr. Neil Jacoby, dean, Uni-
versity of California at Los Angeles, Graduate School




Glare now offers...

the Type BA Relay

with Vibration Resistance:
100g through 4000 cps!

Shock Resistance:
125¢g for 11 milliseconds!

and remarkable reliability!

RESTORING SPRING
— — i ————
~—~—

ARMATURE TERMINAL —\f‘z

“BREAK" TERMINAL -
(NORMALLY CLOSED) ~ Sl

BALANCED ARMATURE

Meeting or exceeding any known specifications
for shock and vibration resistance, and offering
reliability of a very high order, Clare Type BA
Relays can meet your most exacting design
requirements.

Precise balancing of the armature in each BA
Switch Capsule makes possible vibration and
shock resistance characteristics greaterthan 100g
through 4000cps, and greater than 123g for 11ms,
when hard mounted.

The remarkable reliability of the Type BA Re-
lay is directly attributable to the fact that each
switch is assembled in a super-clean atmosphere
and sealed in glass under pressure to guarantee
a true hermetic seal, thus eliminating the possi-
bility of contact contamination.

Circle 24 on Inquiry Card

’ FR;‘M LEFT:
BABA Six-pole round relay can
‘BAIB " Single-pole round relay can

BA1C Single-pole printed circuit
- board module

e GLASS ENVELOPE

“UMAKE" TERMINAL
™ (MORMALLY OPEN)

ATMOSPHERE: PRESSURIZED WITH HYDROGEN GAS

Three packages (6-pole round enclosure, single-pole
round enclosure, and single-pole module for printed
circuit board application) are available.

For detailed problem analysis and
engineering assistance, write Group
1D7, Application Engineering, C. P.
Clare & Co., 3101 Pratt Blvd., Chi-
cago 45, 111,

For comprehensive design data sheet
on Clare Type BA Relays, write for Data
Sheet 753, or use Reader Service Card.

CLARE

@ Reiays and related
control components




MARKET DATA (Continued)

of Business Administration. He says, “S.1.C. does
not list electronics among its 20 two-digit major in-
dustrial groups. Indeed, even the finer three-digit
classification of manufacturing establishments into
more than 200 different groups, contains only one
heading of ‘Electronic Components and Accessories’
within the ‘Electrical Equipment. Machinery, and
Supplies’ industrial group.”

S.1.Cs classification of electronics may cause
serious consequences in forthcoming foreign trade
tariff negotiations under the Trade Expansion Act.
EIA urges that the Tariff Commission not follow
S.I.C. in lumping electronic items with heavy elec-
trical equipment. EIA contends both groups should
be kept apart and not be equated for trade agree-
ment trade-offs.

The Western Electronic Manufacturers Associa-
tion (WEMA) long has contended that until elec-
tronics is afforded a wwo-digit S.I.C., “industry
statistics will remain estimates and of very little
value.” Proponents of S.I.C., including a few per-
sons high in EIA circles, believe electronic and
electrical statistics never will be parted, if the De-
partment of Commerce Bureau of Census people
have their way. They argue, “Once you separate out
electronics, you muddy-up past records and future
trends.”

One knowledgeable observer on this point is Frank
\V. Mansfield, director of marketing and research.
Sylvania Electric Products Inc., subsidiary of Gen-
eral Telephone and Electronics Corp. He says.
*S.1.C. needs to be updated, with a new seven-digit
code for each new type of electronic product. Such
classifications can be determined by the best technical
and business talents in the electronic indnstries.” He
notes that BuCensus will report such seven-digit
statistics in its census every five years.

To help resolve the S.I.C. debate, ELECTRONIC
INDUSTRIES magazine developed its approach
called E.I.C. (Electronic Industries Classification)
discussed elsewhere in a hox.

‘Statistical Inbreeding’

Electronic market data may suffer from statistical
inbreeding. In the microwave field, for example, the
same basic components may be multiplied in price
successively, as they are integrated into equipment.
systems and sub-systems.

EIA Marketing Services people feel this situation
can be rectified by getting participants to change
whatever they want surveyed. A good census of
end-products (from equipments through systems)
i+ broken-down into a set of components. This pro-
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cedure 1s considered forward and backward, to avold
duplication.

Statistical inbreeding is denied to prevail in most
EIA categories. A spokesman for EIA says, “Manu-
facturers like to start out with the perfect statistical
report, often forgetting how crude even electronic
hardware prototypes can be. Ve start with the
least common denominator, then require at least two
years to perfect a data collecting program. Our
microwave program is still in transition, and be-
coming more sophisticated.”

Among reasons why the ancient Romans said.
“l{e who begins to count, begins to err” are um-
proper definition and untrue disclosure. Confusion
stirs within an engineer trying to pigeonhole an
answer to a survey questionnaire asking about a Hall
Effect power meter for microwave, for instance. He
wonders how to classify his answers. Semiconduc-
tors? Test and measurement instruments? MNicro-
wave? Radar, anyone?

Further, EIA has documented the myt/ that cer-
tain defense funds were being mis-counted as in-
dustrial electronics expenditures. This matter was
cited by this author who addressed the IRE Con-
vention in March 1962. EIA figures now show that
about a half-billion-dollar market was improperly
defined. That is, some 22%,. or about $500 million
of the industrial electronics market, actually repre-
sented funds from the U. S. Government for defense.
aerospace uses—and not from U. S. industries for
industrial uses.

Today’s Customer, Tomorrow’s Competitor

Commercial incest is common among many elec-
tronics companies which sell to and compete with
each other. Confesses one marketing man, “Our
dilemma is that today’s customer may be tomor-

ELECTRONIC INDUSTRIES
MARKETING ASSISTANCE PROGRAM

ELECTRONIC INDUSTRIES magazine’'s Marketing
Assistance Program (M-A-P) consists of six basic
marketing tools: (1) Census of electronic plant
jocations listed on IBM cards; (2) Marketing map
of U. S. electronic plants; (3) Market studies by a
headquarters research staff and 250 field inter-
viewers; (4) Computer center for processing reader
inquiries; (5) Direct mail service program; and (6)
Marketing statistics.

The entire program is based on the ELECTRONIC
INDUSTRIES CLASSIFICATION (E.l.C.), which lists
electronic products under 2,926 distinct classifica-
tions, and the Census of Electronic Manufacturers.

The census is the only one of its type in the
electronic industry. It contains information on the
employment, products manufactured and other
marketing data of over 6,100 plant locations. These
plants represent the operations of more than 4,200
individual companies and account for about 96%
of the total annual sales of electronic products.

These M-A-P services are available to electronic
manufacturers.
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SURGE ARRESTERS

" better protection against
micro-fast transient overvoltage

THE exclusive design* of Dale Surge Arresters
provides voltage surge by-pass capabilities both
more efficient and more reliable than conventional
spark gap arresters. Developed as part of an exten-
sive transient voltage research program, the new
Dale Surge Arresters have significant applications
in power supplies to protect silicon rectifiers and to
protect underground cables and other devices where
transient voltages may be of damaging magnitude.
Key to the effectiveness of the Dale Surge Arrester
is a tapered spiral electrode (see drawing) which
lengthens the spark gap-—breaking it before exces-
sive current is drawn. Since the air within the ar-
rester is pre-ionized by the presence of a radioactive
isotope, the level of breakdown voltage has only
minor variance —providing a device which is con-
tinually capable of dissipating micro-fast transient
overvoltages. When considering methods of tran-
sient voltage protection —both from the standpoint
of protective ability and cost — Dale Surge Arresters
are your most practical choice.

*Patent Pending

TWO TYPES AVAILABLE
LA-8 Enclosed in dust- w

proof case. Will by-pass 10
current surges rising to | '
15,000 amps peak in 5 micro-

seconds and containing total charge of 21 coulombs without
damage to arrester or equipment attached and with less
than 20% change in original DC breakdown voltage. May
be mounted in any position. Spark gap arc-over voltage
factory adjustable from 1500 to 4000 VDC + 20%.

LA-9 Hermetically sealed with
soft solder (Melting point above 220°
C). Will by-pass up to 100 current
surges of 300 amps peak with 2x4
millisecond wave shape with no damage to arrester and
equipment attached and less than 20% change in orig-
inal DC breakdown voltage. May be mounted in any posi-
tion. Factory adjustable from 500 to 5000 VDC * 20%.
(10% tolerance available).

Both LA-8 and LA-9 have insulation resistance in excess
of 1000 megohms and will not drop below 10 megohms
during or after rated number of current surges.

LRIy,
DALE ELECTRONICS, INC. “gm"
@ 1304 28th Avenue, Columbus, Nebraska » @ &
A subsidiary of THE LIONEL CORPORATION  “tmwuw®
Also Made and Sold by Dale Electronics Canada, Ltd., Toronto, Ontario, Canada
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MARKET DATA (Continued)

row’s competitor. To what extent do we dare to
reveal statistics to be ethical today, but cut our
throat tomorrow?

Engineers, purchasing agents or other electronic
people answering market research surveys may react
differently. Some may refuse to reveal proprietary
or imagined proprictary knowledge, while others may
fear to reveal their ignorance or confusion.
conflicts befuddle statistical results.

EIA adheres to strict codes. It treats survey
responses as highly secret, under confidential pro-
cedures for reporting and tabulating statistics. No
data are released if three or fewer companies report
in a certain category, or if one firm controls 50% or
more of a market. EIA still lacks sufficient coopera-
tors to survey the microwave antenna and instru-

Such

ment fields. mainly because they're dominated by a
few firms.

EIA and other private collectors of market data
are at the mercy and whim of voluntary participants.
On the other hand, all firms are legally obligated to
answer BuCensus five-year-surveys. Although EIA
represents some 400 manufacturers in an industry
comprising more than four thousand makers and
suppliers, its members often account for the lion's
share of total sales dollars. EIA still encourages
survey participation by all companies in the field.
but extrapolates to estimate the total market when
it lacks 100% response.

Each Firm Gets All Data

Thus far, each firm that takes part in any EIA
survey receives all group statistics, whether or not
it is an EIA member. This situation is being re-
considered :

1) One group wants EIA to continue picking up
the tab—along with the statistics—in the interests
of broader participation for greater accuracy.

2) Another group wants EIA to stop playing
statistical Santa Claus and dump freeloaders who
participate without paying. This group argues that
payment would make recipients appreciate results
more.

EIA eventually may charge all survey participants
who are not association members. Such a move
may mean limiting surveys only to those areas where
statistical accuracy is reasonably assured. Statistical-
ly speaking, the smaller the statistical sample—the
greater the probable need for fudging and finagling.
Certain consultants, who either won’t invest the
money to collect a wide statistical sample, or who
may receive a poor survey response, often are driven
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to what tradesmen call rearranging or massaging the
figures.

In all statistics of the electronic industries, modest
allowance should be made for that ugly tax called
inflation. In terms of the 1939 dollar being worth
100 cents, the dollar in October 1963 was worth only
about 45 cents.
he worth more. relatively, by using a later base year.

Statistics even can make the dollar

Thus. the Bureau of LLabor Statistics uses 1937-39
as base years, which now shows the dollar in October
1963 to be worth 93 cents.

In short. the estimated $15 billion worth of elec-
tronic goods in 1963 is not really and absolutely $7.3
billion more than the estimated $7.7 bhillion in elec-
tronic sales reported for 1957.

Can Statistics Be Trusted?

How meaningful are electronic market data? Can
they be trusted?

For an appraisal we consulted Mr. Mansfield. as
chairman of the Advisory Committee of EIA’s Mar-
keting Services Department. He ranks electronic
statistics as varying wvirtually from 100% correct.
down to those statistics not worth the paper thev're
written on!

Consumer electronics statistics, the oldest yet next
to the smallest segment in electronics (after replace-
ment parts) are most accurate. Mr. Mansfield says.
“I'm prepared to defend EIA radio, phonograph.
black/white TV data down to 2% to 3% accnracy.
However. these figures do not include GE sales of
its new 11-inch portable TV set, though GE prom-
ises to report all figures at the end of 1963, and
monthly thereafter.” Note: there’s no accurate ac-
comting vet for color TV, a field dominated by RCA.

Foreign imports into the U. S. also obscure con-
sumer electronic statistics. “We don't know just
what percentage of consumer products assembled in
the U. S. use foreign-made—chiefly Japanese—elec-
tronic parts, from tubes through sub-assemblies.”
Mr. Mansfield continues. “We obtain the range of
parts and products imported through U. S. Tarifl
Commission statistics, but we can’t account for the
whole equaling the sum of the parts.”

Mansfield says.
“QOur electronic tube statistics are pretty good. We
still get fairly accurate results by adding tube im-
ports, which equal about 10% of domestic produc-
tion. Only a few U. S. companies reprocess tubes.”

ETA also monitors the impact of semiconductors
on electron tube sales, even as microminiature cir-
cuits loom on the horizon. However, Mr. Mansfield
observes, “We can't quite measure the transistor

In counting components, Mr.

impact on electronics broadly or consumer electronics
specifically. (Continued on page 49)
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PROBLEM SOLVING PRECISION SWITCHES AND CONTROLS
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this...

gu b
The Licon type 16

“‘Double-Break’’
Subminiature Switch

makes
these...

Licon type 04 lighted
pushbutton Switches

SOLENOID
HELD SWITCHES

P INDICATOR INDICATORS
HORIZONTAL SPLIT W6, o SWITCHES

VERTICAL SPLIT Feliahle
The most reliable* panel
indicators and switches

. you can use...

in a wide selection of
o projected or
translucent colors
« display screens ¢ circuitries
» mountings e actuations

« environmental types
Send for facts catalog and
e list of distributors.

&
| t.i Request sample/demonstration
ﬁb}a on your letterhead
QUAD-SPLIT *20 million mechanical cycles

6615 W. IRVING PARK ROAD . CHICAGO, ILLINOIS 60634

< LICON
|

DIVISION ILLINOIS TOOL WORKS INC.

IN CANADA: CANADA ILLINOIS TOOLS LTD. « 67 SCARSDALE ROAD « DON MILLS, ONTARIO, CANADA
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MARKET DATA (Concluded)
I ———————

U. S. Data Reports Favored

Marketing men, including Mr. Manstield, favor-
ably regard two particular government agency re-
ports on electronics. First is the **Estimated Factory
Shipments of Electronic Components by U. S. Pro-
ducers,” derived from the Quarterly Survey of Pro-
duction Capabilities for Electronic Parts, conducted
by the Electronics Division, Business & Defense
Services Administration, U. S. Department of Com-
merce. (Such work was done by the former Elec-
tronics Production Resources Agency (EPRA).)

Second is the special business survey made every
five years by the Bureau of the Census, covering
years ending in “3” and “8.” These bencl wmark
statistics about the electronics industries in 1963.
however, will be released quite late, sometime in the
next 18 months.

Marketing research has become more important,
though most electronics companies still are more
concerned about market research, or market sta-
tistics. Market research measures quantitatively. Mar-
keting research qualitatively studies, analyzes and de-
fines marketing problems such as distribution, pricing
and sales forecasting.

Big, rich old-timers like General Electric have been
conducting marketing research for more than 30
years, having pioneered in the electrical appliance
field. But many small, even certain medium-size
electronics firms, may lack market researchers let
alone marketing researchers. So the double load of
making sales and thinking about marketing falls on
their sales people.

Scrounge for Statistics

Accordingly, such sales managers have to scrounge
for statistics. Being optimists by nature, they grope
and guess at growing markets. At best, however,
sales managers know how much worth of goods their
firm sold last year. They even may have an idea of
what their nearest competitor(s) sold. If only they
knew what all their competitiors sold.

Each company’s sales manager, or marketing di-
rector, wishfully assigns himself his company’s share
of the market. Simple arithmetic at this point would
reveal that the sum of all the competitors’ God-given
share of the market easily exceeds 100% of the
actual market. Still, each salesman or sales repre-
sentative now most likely has a larger allotted sales
quota than he had last year.

Yet all competitive efforts interact in the market-
place. Planners, like Mr. Weinberg of IBM, view
the marketplace as a focal point of many potentials
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and variables: technology (invention and produc-
tion), costs of doing business, pricing, numbers and
types of customers, and other factors. In pondering
some 90 market areas, he uses a computer to keep
track of some 810 inter-reactions whenever certain
market influences are modified. Where few statistics
are involved, computers are usually uneconomical.
Later in the 1960’s, as certain missiles phase out
and big systems are mainly refined, electronics firms
may face contracting defense markets. Aeropsace
markets will continue to involve high-engineering.
but low-production runs. Such trends should further
propel electronics firms deeper into our economy.

Defense-Dollar Survey

Already, the Defense Department has arranged
with both BuCensus and the Institute for Defense
Analyses to survey the distribution of the defense
dollar. DOD will use these and other survey results
to establish an “early warning system” to alert busi-
nesses and communities to plan for changes in pro-
curement. (Some prime and major sub-contractors
heavily involved in government work largely project
all their manpower, facilities and financing plans on
the basis of the number and duration of contracts
in-house. Such firms deal with their own type of
defense marketing and market research.)

As a market analyst, Mr. Weinberg feels that
businessmen do not fully use many available govern-
ment statistics. He uses countless government re-
ports, among others, to determine how his firm’s
products can help fulfill needs in 92 distinct industry
categories. He uses materials such as: BuCensus
County Business Patterns, Annual Survey of Manu-
facturers; Department of Treasury Statistics of Cor-

porate Tax Returns, and similar publications.

EIA says it serves the expanding industrial elec-
tronics market “as specific products develop mar-
keting patterns.” Yet only as late as last September’s
EIA Fall Conference, its Industrial Electronics Divi-
sion was authorized and financed to explore elec-
tronic applications in other industries. ELEC-
TRONIC INDUSTRIES magazine editorially
hailed this decision as “long overdue.”

Meanwhile, other trade associations recognize the
electronic industries’ need for a broad variety of
industrial statistics and rush to fill this vacuum.
EIA’s charter and scope are somewhat uncertain
here, which enables others to make inroads. Per-
haps this change in trade association relationship
presages the gradual transition of surviving electron-
ics companies into our industrial economy.

@ A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department
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Report from ;

BELL
LABORATORIES

New armorless deep-sea cable (upper
right) is of simpler construction, and
has lower transmission losses than pre-
vious cables of the same overall diameter
(lower left). Unlike armored cable, it

New type of deep-sea amplifier amplifies signals 100,000
times. A 3500-mile route requires 180 such amplifiers,
including more than 36,000 electronic components. Each
component is designed for stability and reliability

TUCKERTON
NEW JERSEY

CORNWALL
ENGLAND

b 3,500 MILES =

s
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New approaches to cable laying—taking into account the
dynamic characteristics of the cable, the motion of the
ship, and the contours of the ocean hottom—make it
possible to use a minimum length of cable to follow
the mountains and valleys of the ocean floor. Care is
taken to avoid mechanical strains and deformations

twists very little during laying. [ far in excess of the requirements for land systems. | that might cause changes in transmission performance.

New type of shipboard cable engine holds both small-
diameter cable and large-diameter amplifiers between flex- ‘ conductors that carry the communication

ible tracks. The engine pays out cable and amplifiers smoothly

engineering approaches discussed above.

To energize the amplifiers, a new highly
{ reliable 6000-volt d.c. shore-based power
supply was developed. It sends precisely |
regulated current along the same coaxial |

channels, despite varying earth potentials
at a constant rate, permitting close implementation of the ‘ between the continents or islands on which
the terminals are located.

:
&

New high-vacuum tube so designed that its
characteristics will not change significantly over
a twenty-year life-span. Essential to this long-
life performance is a new cathode material con-
sisting of nickel with two percent tungsten and
two hundredths of one percent magnesium.

Latest ocean cable system made possible by new developments

These new developments, along with others, and
the scientific advances behind them, made pos-
sible our most recent telephone cable system across
the Atlantic Ocean. In service beginning October 14,
1963, it transmits 128 simultaneous two-way tele-
phone conversations. In 1964, a cable of this kind

50

will be laid between Hawaii and Japan, providing
an extension across the Pacific Ocean of the tele-
phone cable system now in service to Hawaii.

BELL TELEPHONE LABORATORIES

World center of communications research and development
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Sweep Signal Generators
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THAN SWEEP OSCILLATORS

O Known Power Output

Front panel power set meter gives accurate indication
of calibrated output power.

O Drift Free, Leveled Output

Closed loop leveling, now using low VSWR barretters
gives uniquely flat leveling. Use of two barretters in a
balanced bridge essentially eliminates power drift.

O Two Sweep Modes

Broadband sweep covers the entire band or any part
of the band. Symmetrical sweep (0 to *5%) is available
about independently selected center frequency Fo.
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BRIEF SPECIFICATIONS
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O Three Single Frequencies
Three single frequencies (indicaled on slide rule dial
with 1% accuracy) can be selected with front panel
switch for CW or modulated operation.

O Three Frequency Markers

Frequency markers provide frequency calibration for
oscilloscopes or recorders. The F, marker frequency
is the center frequency of the symmetrical sweep.

O Two Series Available

Model 630A series, which includes the power set meter,
covers 1 to 18 Gc. Model 630D series (1 to 8 Gc) in-
corporates a calibrated attenuator with 60 db range.

I T LEVELED T LeveLen | FREQUENCY STABILITY Betfer than 0.01% per degree C.
mooeL | FREQUENCY | ‘outpuT | POWER RESIDUAL PRICE SINGLE FREQUENCY F1, F2 and Fo continuously adjust-
POWER | VARIATION Fm able, panel switch selected.
. T 1 1T— FREQUENCY MARKER Three markers Ni, Mz, and Fo ad-
631A 1-2 Ge 750 mw | +Y db 1 60 Kc peak 53490 justable over entire range.
’ SWEEPS Broadband, 2% fto 100% af full range. Sym-
_632A | 2:4Ge S0Imve % db 1 L00IKcIpeak & i3299 2 metrical, 0 to +5"/¢ al;out ce'lte: frequency Fo.
633A | 48Gc 10mw | *Y db | 160 Kcpeak . $3390. SWEEP TIME 10 msec. to 100 sec.
 635A | 8.2.124Gc | 10mw +3%.db | 200 Ke peak 3490, | (s;?’nEgEls swelecgfk External; Free running; Line; Manual
637A | 12.4-18 G L 10mw | +%db | 200 Kc peak $3790. AMPLITUDE MODULATION Internal 80D to 1200 cps square

COMPLETE DATA AVAILABLE — Alfred’s policy is to
publish complete specifications and guarantee them
as stated. For detailed information on Series 630
Sweep Signal Generators, contact your Alfred engi-
neering representative or write to us.

January 1964

wave; External.

ALERED ELECTRONICS

3176 Porter Drive » Stanford Industrial Park « Palo Alto, California
Phone: (415) 326-6496
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SNAPSHOTS...OF THE
ELECTRONIC INDUSTRIES

COMPACT PACKAGE

Heavy solar probe concept developed by

Honeywell’s Aeronautical Div. is disclosed in this scale model.
Space vehicle will measure particles and magnetic fields

in the solar atmosphere.

An ionization chamber is mounted on the boom at the left
and a magnetometer on the one at the right.

Paddles contain solar cells.

Antenna at the bottom is for communication with earth.

SPACECRAFT RADAR

Engineer (abpve) examines interrogator
and transponder which are part

of a coherent radar system developed

by the Aerospace Div. of Westinghouse.
Called PRADOR (PRF RAnging DOppler
Radar), it measures velocity, or closure
rates, by sensing doppler frequency shift,
and measures distance by range tracking.

TV TRACKING SYSTEM

R. Q. Dunn (1) and F. X. O’Donnell
check airborne TV tracking system (right)
before delivery to Lincoln Laboratory.
Developed by Norden, Norwalk, Conn.,
the system was especially designed

to track automatically, during night hours,
missiles returning from space. o~

POWER KLYSTRON

Amperex Electronic Corp. (Hicksville, L. 1.,
N. Y.) engineer inspects new power
klystron designed for UHF television broad-
casting and tropospheric scatter uses.
Designated the YK1001, this 4-cavity,
ceramic and metal klystron uses
permanent magnet focusing and air cooling.




UNIDIRECTIONAL ARRAY

Trapezoidal, non-planar log periodic feed can be used with an
antenna or as an antenna itself. Developed by Antenna Systems,
Inc.. Manchester, N H. it features unidirectional polarization with
a feed arrangement that is balanced to eliminate beam squint

ELECTRONIC INDUSTRIES - January 1964
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WHATS NEW

MEMORY MAKING PROCESS

A PROCESS FOR MAKING MINIATURE INTEGRATED
MEMORIES of thin sheets that are stacked, laminated.
and cured in the manner of plywood has been devel-
oped by scientists at RCA’s Research Center in
Princeton, N. J.

The process makes use of tissue-thin layers of the
ferrite material used in present standard core
memories.

Experimental memory units made with the new
process have shown gains in achieving either high
speed or large capacity in memories of very small
size and potentially lower-cost construction.

The method lends itself to fabrication of either
central or auxiliary memory units with various com-
binations of size, speed, and capacity. For example.
one experimental laminated memory unit, suitable
for auxiliary or “scratch-pad” use in a computer,
stores 256 bits of information in a package smaller
than an aspirin tablet and processes the information
at a rate of 10 million bits/sec.

RCA scientists have also built an experimental
high-capacity laminated unit which can store 16,384
bits of information in a space measuring 1 x 3 in
on the surface and only 5 one-thousandths of an
inch thick. With further development, it is believed

Dr. R. Shahbender inspects thin ferrite sheets which will become
a computer memory when laminated and cured. Unit shown here
will store 16,384 bits of information in a total volume only
1 x 3 inches square and 5 one-thousandths of an inch thick.

that urits of this type may be able to store more than
10 million bits of information at one time in a space
equal to that occupied by a pack of chewing gum.

The lab units store and read out complete coded
words rather than individual “letters” represented Iy
single bits of stored information. They use one or
two memory cells per unit of information, depending
upon whether high storage capacity or high process-
ing speed is desired.

SINGLE-FREQUENCY GAS LASER

A MINIATURE HELIUM-NEON GAS LASER that emits
only a single frequency of visible red light has been
devised at Bell Telephone Laboratories. The dis-
charge tube is 2 in. long and 0.04 in. in diameter. It
operates continuously at room temperatures on de.

The power output of the laser is Y4mw. Its wave-
length is 6328A.

Previous gas lasers, because of their large size, can
oscillate at many optical frequencies simultaneously.
The new lasers, because of their short length, oscillate
at one frequency. They are much less susceptible to
vibration, thus simplifying the problem of frequency
stability.

One of the lasers was used as a sweep-frequency
local oscillator in an optical heterodyning experiment.
Varying the spacing between the end mirrors caused
the laser to oscillate at any ane frequency within a
15003 ¢ range centered at 473ce. To tune the laser
over this frequency range, one of the end mirrors
need be moved less than 12 millionths of an inch.
This is accomplished smoothly and precisely with a
piezoelectric transducer attached to one mirror

When placed in an appropriate optical cavity, this min-
iature gas laser oscillates at only one frequency of vis-
ible red light. The laser operates at room temperature.




A transistor that can switch up to 45600 watts
in microseconds with reliability?
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Definitely—use SOAR!

The new SOAR (Safe Qperating
Area) principle now makes it easy for
you to specify the exact transistor for
switching or DC applications. The
current procedure of rating transis-
tors for switching is the parameter
method. The new SOAR principle de-
fines what these parameters mean in
actual switching capabilities.

With selection based on parameters
alone, some transistors may fail dur-
ing switching, even though the ana-
lytical prediction (based on those
parameters) may indicate safe oper-
ation. A given transistor type has
a spread of switching capability to
withstand certain circuit conditions,
but single parameter values do not
indicate this spread. This means that
you {(or the manufacturer) either
overspecify —in effect derate the unit
to ensure safe operation—or select by
parameter and hope the failure rate
conforms to the prediction.

Bendix Semiconductor Division

HOLMDEL, NEW JERSEY

Safe switching is now a reality as
the transistor operates within the
SOAR envelope. Thisenvelope defines
the region which encloses all of the
points representing the simultaneous
values of the collector current and the
collector-to-emitter voltage which the
transistor can safely handle during
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switching into any load. Exact condi-
tions are specified for base current,
switching time, junction temperature
and average power dissipation.

To show just how easy SOAR is to
use, here’s an example. Assume the
maximum circuit conditions in a
clamped inductive load switching
application are: I¢=-3.5 A, Vce=
55 V, repetition rate=1 cps (square
wave, duty cycle 0.19,), Peavg=
2 mW, Ta=85°C, Oc-a=14.2°C/W
(case-to-ambient), t;=2 usec, tr=60
usec, Ip==0.8 A, driving source out-
put resistance=3Q. In this example,
the load line does not fall within the
2N1073 SOAR but does fall within the
29N1073A SOAR. Therefore, the
2N1073A is the proper transistor for
safe switching.

Use the Bendix® SOAR principle
and arrive at the right transistor type
on the first try. If you’d like more
information on SOAR, and SOAR
envelope data on our 33 DAP® tran-
sistors, contact your nearest Bendix
sales/service office or your Bendix
franchised stocking distributor.

THE

e/m'l,'l/

CORPORATION

Burbank, Calif.—(213) Victoria 9-3961; Chicago—(312) 637-6929; Dallas—(214) 357-1972; Detroit—(313) JOrdan 6-1420; Holmdel, N. J.—(201)
747-5400; Minneapolis—(612)824.7270; San Carlos, Calif.—(415) LYtell 3.7845; Syracuse, N. Y.—(315) 474.7531; Waltham, Mass.—(617) 899
0770; Export—Cable: Bendixint, New York, N.Y.(212) 973.2121; Ottawa, Ontario—(613) TAlbot 8-2711.
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To condition low level
transducer and thermocouple
signals to 5 volts DC

SELECT A PROVEN
STATHAM SIGNAL AMPLIFIER

Statham’s miniaturized solid-state signal amplifiers provide the stability
and ruggedness required in aerospace applications. All feature high com-
mon mode rejection. Signal output is isolated from the signal input and
power, Four categories of reliable, high accuracy amplifiers are available:

CA17 SERIES. Strain gage carrier amplifier SA15 SERIES. Strain gage amplifier fea-
with built-in AC transducer excitation. turing integral DC power supply.

SA9 SERIES. Amplifier for general purpose SA16 SERIES. Thermocouple amplifier
low level DC appiications. with built-in reference junction.

For specifications, write Statham Instruments, Inc., Los Angeles 64.
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IWHATS NEW

“MULTI-FREQUENCY" TRANSDUCERS

A NEW TECHNIQUE known as “Multi-Frequency”
cleaning updates the production cleaning of all types
of components. Made by Crest Ultrasonics Corp.,
Trenton, N. J., the new cleaner uses a new and dif-
ferent type of transducer. The transducer is a rugged
device which can be operated 24 hrs. a day, 7 days a
week at temperatures in the range of the boiling

point of water.

In the system, the transducer is randomly excited
causing it to vibrate at various fundamental fre-
quencies, plus their harmonics. By combining to-
gether, these frequencies provide the highest pos-
sible cleaning energy within the tank.

Since each of the individual transducers vibrates
in its own modes, it is not necessary to critically
match each unit. This reduces the costs of building
large size transducerized tanks. It also reduces the
difficulties of field repairs. The designs permit trans-
ducers to be placed on the sides or bottoms of the
tank. In very large systems it is possible to have
transducers on opposite sides of the tanks radiating
toward each other without harmful effects. For in-
stallations with existing tanks, immersible modular
units can be mounted either on the bottom or sides
of the tanks.

Sketch of the ‘“Multi-Frequency’” transducer shows its
vibrational modes—thickness—width—Ilength and diagonals.

The vibrating element of the transducer is a high
temperature titanate element, rectangular in shape.
A number of these elements are bonded together, at
elevated temperatures, with thick metal baffle plates
making up an individual transducer. The radiating
area is about 15 in?%

Since all of the transducers are wired in parallel,
the operation of one modular unit does not affect the
others. Through these designs, the “Multi-Frequen-
cies” are generated at the same time within the tank,
resulting in better cleaning action.

MORE WHAT’'S NEW ON PAGE 61
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NEW 1/2-SIZE CRYSTAL CASE RELAY

MODEL 902 (DPDT)

Meets requirements of MIL-R-5757D
Rigid frame construction

Positive contact wiping action
High-temp. coil wire rated +220°C

Size: .80"L x .40"H x .40"W

Weight: 0.3 ounce

Contact arrangement: Form C

Coil rating: 6, 12, 26.5, 48 VDC (others available)

Contact rated load: low level dry circuit to 2 amps
resistive to 26.5 VDC

Contact life: 100,000 operations at rated loads
Vibration: 0.1” D.A. or 20G peak, 10 to 2000 cps
Temperature: ~65°C to 125°C

Shock: 50G for 11 milliseconds

Dielectric strength: 1000 volts RMS except 500 volts RMS
from coil to case and across open contacts

Terminals: Plug-in, hook-type and 3“ leads
Corrosion resistant materials used throughout
Produced with meticulous care under white room

conditions and rigid quality control procedures

This new relay is reliable! It is constructed of precision made parts to exacting
tolerances for uniformity of production, and provides consistent, dependable

performance. Available from factory shelf stock and from stock in our

Los Angeles and New York offices. Ordering references for 1, -size

Crystal Case Relay with hook terminals and bracket mounting,

26.5 VDC is Catalog No. 90210320.

For technical information call Aerospace Products, or write for Builetin 1073.

Telephone: 242-5000, Area Code 412. TWX 412-642-4097, TELEX 086748.
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Doesn’t it deserve the best connector ?

You bet it does! And the best going is the AMP-BLADE®*
Connector you see above. Here's why:

Staked Down Construction. Each male tab is mechani-
cally staked to the board. This rigid staking eliminates
all board warpage problems. Joins male housing solidly
to board. Assures intimate contact between board paths
and male contacts.

Molded Male Tab Housing. Male tabs, encapsulated
into the housing, assure correct alignment with re-
ceptacle contacts. This eliminates any possibility of
mismating, leading to plating wear, environmental
problems and poor contact.

Large Areas of Contact. Receptacle contacts provide
3 “long’ areas of contact with male tab. This eliminates
‘rocking” and plating wear. Special contact spring
assures uniform contact pressures. Stabilizing boss
controls receptacle float in housing.

Crimp, Snap-in Design. Receptacle contacts are termi-

nated automatically at rates up to 4,000 per hour.
Precision crimping with automatic machines assures

Circle 32 on Inquiry Cord

unvarying mechanical and electrical uniformity, lowest
possible installed costs. Snap-in assembly means no un-
used contacts. You pay for only those contacts you need.

Gold Plating. .000030” gold over .000030” nickel con-
tact plating is standard. Never an option or extra.
Control by X-ray measurement assures uniformity in
thickness and prevents metal creep and oxide buildup.

You can count on AMP-BLADE Connectors to deliver
smooth, uninterrupted current flow in your most ad-
vanced solid state designs. But don’t take our word for
it. Find out for yourself. Our test reports tell the story
in facts and figures that make interesting reading for
any design engineer. Send today for your free copy.

| |
| INDUSTRIAL |
| saes |

INCORPORATED I DIVISION :
|

Harrisburg, Pennsyivania

AMP and are through isry in:
e Canada o England o Framce o Holland o Iilaly o Jjspaw o Mexiko o West Germany

*Trademark of AMP INCORPORATED.
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IWHATS MEW

PICOMM measures with a 1-mil accuracy the relation-
ship of coordinates and contours in fabricated metal
equipment. Decimal readout is provided in six digits.

COORDINATE MEASURER

Tne PorTer INSTRUMENT COORDINATE MEASURING
Macuise (PICOMM) is an electro-mechanical
device that measures to 1 mil the relationships of
coordinates and contours in fabricated metal equip-
ment. It is used for location and inspection of points,
holes, and surfaces.

The unit needs no set-up masters, gauge blocks or
dial indicators. Clear decimal readout of both X-
and Y-coordinate locations is provided by indicators.
An optional printer is available. Independent push-
button reset of X- and Y-indicators permits setting
a reference zero at any point within the part-meas-
urement area. Direction switches permit direct posi-
tive dimensional readings in any direction from the
selected floating-zero point.

The piece to be measured is positioned on the work
table and clamped. A probe tip is selected, depending
on the surfaces or holes to be checked, and inserted
into the probe niount. The probe is moved manually
to a position selected as a convenient reference point,
and both X- and Y-reset pushbuttons are pressed.
The probe is then moved to each measuring point in
sequence, and the X- and Y-coordinate readings are
recorded or compared with standards at each point.
Potter Instrument Co., Inc., Plainview, N. Y.

MORE WHAT'S NEW ON PAGE 146
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NEW 1/6-SIZE CRYSTAL CASE RELAYS

MODELS 900 (SPDT) and 901 (DPDT)
Meets requirements of MIL-R-5757D
Self-mounting to printed circuit boards
0.1" grid spaced terminals

Balanced rotary type armature

Positive contact wiping action

High-temp. coil wire rated +220°C

Large coil provides greater coil power

All welded rigid frame construction

Corrosion resistant throughout

Size: 500"L x .230"W x.430"H

Weight: 0.15 ounce

Coil rating: 6, 12, 26.5, 48, 76 VDC (others available)

Contact arrangement: Form C

Contact rated load: low level dry circuit to
» 1.0 amp resistive at 26.5 VDC

Contact life: 100,000 operations at rated load

Terminals: 114" or 14" leads, or solder hook

Vibration: 0.1” D.A. or 20G peak, 10 to 2000 c.p.s.

Shock: 50G for 11 milliseconds

Temperature: ~65° C to 125° C

Produced with meticulous care under white room

conditions and rigid quality control procedures

These relays are reliable! They are constructed of precision made parts to
exacting tolerances for uniformity of production, and provide consistent,
dependable performance. Available from factory shelf stock and from
stock in our Los Angeles and New York offices. Ordering references

for 1/6-Size Crystal Case Relays with 114" leads, 26.5 VDC coil rating:
Model 900-Catalog No. 90030301; Model 901-—Catalog No. 90130301,
For technical information call Aerospace Products, or write for

Bulletins 1076 (Model 900) and 1077 (Model 901). Telephone: 242-5000,
Area Code 412, TWX 412-642:4097, TELEX 086748.

WwWABLCO
WITCH & SIGNAL OIVISION
VA\/ Hl"‘l'ls‘gl!‘kci la,lz.A(.:/Wes(ir_" Air Brake Company
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Equipment covered here includes electron ELECTRONIC

beam machines which use high velocity
electron bombardment to cut and weld;
magnetic forming machines which use DEVI(ES
high intensity magnetic fields to form

pieces to shape; ultrasonic equipment MAK'NG STRIDES

which makes use of the ultrasonic frequen-

ies to cl d drill; and, th t of
:'IT,S t::ec T:Sef,n to rlcut,anweld ear:iiwe;ert. IN METAI.WORKING

THE USE OF ELECTRONIC EQUIPMENT FOR METAL-  ago are now being accomplished by lasers, magnetic
WORKING purposes is growing every year. Opera- metaliorming, ultrasonics and electron beam equip-
tions which were undreamed of a few short years  ment.

Power of the laser as a metalworking tool is illustrated here. This Raytheon Co. laser delivers 350 joules of power.




Electronics is making it possible to do many metal-
working jobs faster and better than before. And as
space age needs become more stringent, it is indeed
fortunate that this equipment is available. Let’s look
at this equipment, its uses and its future.

* * *

The electron beam has graduated from the lahora-
tory stage to take its place as a useable tool for weld-
ing and machining operations. Electron beam ma-
chines use the very high temperatures resulting from
impact and absorption of a stream of high-velocity
electrons to weld, and to remove material by vapori-
zation.

Advantages of Electron Beams

The electron beam machine is particularly well
suited for welding operations. Some characteristics
of electron beam processes which make them useful
are:

1. They permit release of very high energy into
small areas for controlled, brief periods of time. Thus.,
a bond may be made with low total thermal energy
input; materials can be fused without much heat he-
ing transferred to adjacent components.

2. Neither fluxes or filler materials arc nceded
This, plus the fact that the weld is performed in a
vacuum, means that corrosion and contamination are
minimized.

3. The beam is easily and precisely controlled.
Cross-sectional diameter of the beam can be varied
from tenths of a thousandth of an inch up to many
thousandths. Also, the beam power input can be
varied from less than a watt to kilowatts using a
pulsed or continuous mode. The process is easily
automated due to these features.

4. A good electrical contact 1s provided. The inter-
face between welded metals is minimized or elimi-
nated. This means that current flowing through the
completed junction sees a low resistance.

5. Set-up or high pressure contact is not needed.

6. The completed joint is strong and presents a
high resistance to vibration, stress and fatigue dam-
age.

7. Components in a package can be outgassed,
vacuum dried, baked, welded and then backfilled with
an inert gas to minimize possible dielectric changes
within the internal circuitry. These operations can
be done 1 the same chamber as the weld process.

By SMEDLEY B. RUTH

Associate Editor
ELECTRONIC INDUSTRIES

ELECTRONIC INDUSTRIES - January 1964

NN
Y]

Ten watt ultrasonic welder, made by Gulton Industries, Inc.,
is capable of spot wzlding foil thicknesses ranging from
0.00025 to 0.002 in. Welder uses h-f vibraticns to weld.

8. A variety of materials can be welded success-
fully. Even space age metals such as tantulum,
tungsten, columbiuny and molybdenum can be easily
welded.

Operation

Electron beam welding is done by producing an
electron space charge, accelerating the electrons and
then focusing the hheam on a workpiece. An EB weld-
ing system is shown in Fig. 1. Electrons are pro-
duced in an electron gun by heating a hairpin tung-
sten filament to about 2500°C. This highly negative
cathode is surroucded by a cup shaped grul which is
negatively biased with respect to the filament. Regu-
lation of this bias serves to coutrol beam intensity
The electron gun also contains an anode at ground
potential with an aperture in the center through
which the highly accelerated electrons pass. Electron
acceleration is provided by the adjustment of the
high potential difference between the anode and thc
cathode. The bean is focussed by a variable sirength
electromagnetic lens. .\ magnetic deflection coil i~
used to direct the beam over the surface of the work
as desired.

Applications

Electron beam machines are versatile. Their beams
may be used in welders, evaporators, zane refiners,
melters, heat sources, annealing furnaces. and micro-
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Fig. 1: Hamilton-Zeiss electron beam welding system welds by

producing an electron beam space charge, accelerating the
electrons and then focusing the electron beam on a workpiece.

ELECTRONIC METALWORKING (Continued)
== SRS

probe analyzers and microscopes. They are used to
form junctions in thermoelectric and semiconducting
materials, to protect refractory alloys from oxidation
by coating them with pure iridium, and to repair
close-tolerance parts that otherwise might have to
be scrapped. They are also used to etch micro-com-
ponents, scribe thin films, drill and cut precision
holes, and encapsulate electronic components.

Future uses may include the micro-storage of in-
formation, the modification of the properties of semi-
conductors and the building, modifying and repair-
ing of spacecraft in outer space. Many industries are
interested in the process so we can look for a con-
stant flood of new uses.

Disadvantage

One disadvantage of the electron beam welder is
the need for a vacuum chamber. Several companies
are working on this problem. One approach is to
bring the beam into an inert gas atmosphere. Alloyd
Electronics Corp., Cambridge, Mass. and G.E. are
both researching this possibility.

Martin Co. is experimenting with a perforated wall
hollow cathode while North Aviation
gets more mobility out of its system by using a slid-

American

ing secal concept.
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Ultrasonic Equipment

There are various machines available for metal-
working which base their operation on the use of
ultrasonics. These machines use ultra sound to weld,
clean, grind, solder, drill, cut, boach, shape, slice and
engrave.

High precision is possible through the use of ultra-
sonics since the work is not heated, stressed, or dis-
torted in any way. Ultrasonic machining is faster
and cheaper than most normal methods when work-
ing extremely hard or abrasive materials. Also, a
relatively unskilled worker can operate the equipment.

Ultrasonic processes use an abrasive slurry which
is pounded against the material at an ultrasonic rate.
Contact of this slurry with the material causes the
material to be cut away. Size of the abrasive grit
used determines the fineness of the cut. The finer the
grit used, the finer the cut. A coarser grit will make
a coarser cut, but it will also cut faster.

An added advantage of ultrasonic machining is its
ability to cut very hard substances such as steel,

Fig. 2: Three basic coil designs permit a wide range of uses.

p— -

%

Work coil surrounds workpiece. Forming force shrinks, com-
presses or collapses workpiece. Used for swaging or crimping.

Work coil inside of workpiece. Forming force expands work-
piece. Used for expanding workpiece into die, hub or bushing,
or for enlarging the diameter of tubing along its length.

[ - -

| - -~ - - -
Work coil adjacent to workpiece. Forming force exerts uni-

lateral pressure on workpiece. Can be used to form, dimple,
blank or emboss by pressing the workpiece against a die.
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carbide and ceramics. It is ineffective

against soft materials.

tungsten

Magnetic Metalforming

Magnetic metalforming machines are being used
in many operations involving materials possessing
electrical conductivity. And, even materials which
are not good conductors may be formed by using good
conductors as a sheath or plating.

These machines use magnetic impulses to swage
and expand tubular shapes as well as to coin, shear,
and form flat stock. The Magneform machine, made
by General Atomic Div. of General Dynamics Corp.,
San Diego, produces fields with flux densities of over
300,000 gauss by discharging a capacitor through a
coil over a period of 10-20 psec. This corresponds
to a forming pressure of 50,000-psi. Actually there
1s no theoretical limit to the maximum energy which
can be built into the equipment. It is felt that forming
pressures in excess of 500,000 psi are possible.

In the magnetic metalforming process, contact is
made with a workpiece through the magnetic field.
There is no actual contact. Thus, forming may be
done through the walls of a nonconducting sheath.
This makes it possible to maintain the workpiece in a
superclean or other special environment—an often
necessary factor when doing space age work.

In operation, electrical energy is stored in capaci-
tors and then discharged rapidly through a coil. This
establishes a pulsed, high-intensity, magnetic field
which induces a current in a workpiece of conduc-
tive material placed in, around or near the coil. The
induced current field interacts with the coil field to
produce a force on the workpiece.

If the coil surrounds the workpiece, the force com-
presses, collapses or shrinks it. If the coil is inside the
workpiece, the force expands it. If a flat coil is used,
a uniform, unidirectional outward force results. This
is shown in Fig. 2.

Lasers

The new “exotic” of the electronic industry is the
laser. Better known for its possible use for communi-
cations, it could revolutionize metal processing meth-
ods. It will be used to weld, cut and melt metals. It
may also be used to guide boring tools. Sperry Gyro-
scope Co. of Canada Ltd. is currently developing a
precision boring system for the USAT. The laser
will measure and control six bore characteristics:
diameter, roundness, taper, camber, bell-mouth and
surface-finish. Accuracy will be S millionths of an
inch for bore diameters from 0.05 in. to 0.09 in.; and
5 millionths of an inch for diameters from 0.09 in.
to 0.25 in.

For welding uses the laser can operate in any

ELECTRONIC INDUSTRIES January 1964

T
i

e ?p!
0“3.' - !
o -
/ -
\ [
=7
P o % j

L. M. Cirami inspects 6 kw electron beam welder installation
at Kerns Mfg. Corp., Long Island City, N. Y. The Hamilton-
Zeiss machine will handle parts up to 36 in. in diameter. Space
age materials such as tantalum, tungsten, columbium and
molybdenum can be successfully welded with this machine.

transparent atmosphere—a vacuum, inert gas or air.

It does not need a vacuum chamber. It can attain

fusion temperatures in all metals and it is easily and
accurately focused to a small diameter. Its short
pulse duration may allow it to weld refractory metals
with little or no grain growth.

The laser is still being developed and much work
remains before it sees extensive use. But, it is a tool
to be reckoned with.
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TAPE COPY STATION FOR ATLANTIC MISSILE RANGE

Six 1.5-mc Mincom CM-100 Recorder/Reproducers form the backbone of an extremely complex tape
copy station delivered to the Atlantic Missile Range. This station makes possible for the first time
as many as five first-generation copies of prime data tapes in one operation. In addition to the six
CM-100's, it also includes two 600-kc Mincom G-100's, two degaussers, and an advanced monitor
alarm system policing forty-two 1.5-mc channels. The station is the result of Mincom’s long experi-
ence with frequency responses of better than 1 mc — an outstanding reliability record since 1955.

Mincom Division 3!,!3"

2049 Soutk Barrington Avenue, Los Angeles 25,
425 13th Street N.W., Washington 4, D.C.
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77 Direct-View DST—RCA-C73983—The ability to
store information for many seconds at initial
brightness levels makes the C73983 highly suit-
able for use in cisplay systems employing very
slow scanning speeds such as long-range radar,
slow-scan TV, and sonzr. A selective erasing
feature permits the displayed information to be

Hssgen @

10” Direct-View DST—RCA-4412—The ability to store
information for many seconds while continuously pre-
senting it in a large non-flickering display makes the
4412 a highly recommended tube for special electronic
display systems. The range of possible applications in
which the 4412 may be used is extended to the most
sophisticated military-airborne equipment by an ex-

§” Direct-View DST—RCA.7268—High brightness
and an adjustable rate of information decay
make the 7268 highly useful for the display of
information under daylight-viewing conditicns in
airborne fire-control radar systems. This tube
provides a full 4-inch-diameter display having
excellent uniformity and positional accuaracy

under the severe environmental conditions en-

tremely rugged tube structure. C
countered in airborne military equipment.

retained at full brightness until it is to be re-
placed by new information. The C73983 provides
a 5Ya-inch-diameter displey having sufficient
brightness to permit viewing in well-lighted areas.

RCA DISPLAY STORAGE TUBES
A Line Tailored to Your Application

Reliability, high resolution, and writing speeds tailored to your application
make RCA Display Stcrage Tubes ideal for data reaaout, sonar, radar, or your
special electronic display system. Offering a wide choice of levels of bright-
ness and resoluticn in balf-tone display, most of these tubes are ruggedly
designed to withstand severe environmental conditions cf altitude, tempera-
ture, humidity, vibration, and shock.

RCA’s Display Storage Tube line offers you a choice of display area, single
or multiple writing guns, and electrostatic or magnetic deflection. Ask about
them locally at your authorized RCA Industrial Tube Distributor.

SEND FOR NEW RCA DISPLAY
STORAGE TUBE BOOKLET, 1G1144

This booklet, 1G1144, ETer NS ve ) ¥ Ol o s 51:] o]
contains information
on RCA’s Display
Storage Tube line.

It is available by
writing: Commercial
Engineering, Section
A-50-Q, RCA
Electronic
Components

and Devices,
Harrison, N. J.

RCA FIELD OFFICES~OEM SALES: Newark 2, N. J., 32-36 Green St., {207} 485-3900 * Chicago 54,
1., Suite 1154, Merchandise Mart Plaza, (312) 5272900 * Las Angeles 22, Cclif., 6801 E. Washington
Blvd., (213) RA 3-8361 * GOVERNMENT SALES: Harrisan, N. J., 415 Savth F'fth St., (201) 485-3900 -
Daytan 2, Ohio, 224 N. Wilkinsan St., (513) 46! - 5420 * Washington 6, D. C., 1725 “*K” St., N.W.,
{202) FE 7-8500 * INTERWATIOMAL SALES: RCA International Div., Clark, N. J., (201) 382-1000

ALSO AVAILABLE FROM YOUR AUTHORIZED RCA INDUSTRIAL TUBE DISTRIBUTOR

S At CCREOUATION G8 AMTRICA

The Most Trusted Name in Electronics
-2
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PROBLEMS WITH OSCILLATION and regenerative feed-
back are often encountered in high-gain transistor-
ized amplifiers. In many cases the trouble can be
traced to ground currents which create unwanted
feedback between the various stages of the amplifier.
This article presents a discussion of this problem
and suggests circuit configurations and layout tech-
niques which minimize the problem.
L L .

As an aid to understanding the problem of ground
circuit feedback currents, the basic signal current
paths of a common-emitter transistor amplifier stage
are shown in Fig. 1. The input signal current i,
causes a collector current 1, to low. The sum of the
collector current and the base current is equal to the
emitter current i,, according to the usual equations.
An equivalent circuit is shown in Fig. 2. For our
discussion, reactive elements are not essential and
thus, this simplified circuit will do. As seen from this
circuit, there are two basic current paths: (1) the
input base-emitter loop, and (2) the collector-emitter
loop. To prevent unwanted feedback due to ground
currents, the signal currents must flow only in those
paths which are essential for operation of that ampli-
fier stage. Using this rule as a guide, we can con-
struct a circuit which has the necessary bias and
dc current paths and also has the correct connection
of bypass, coupling, and decoupling networks to
minimize the signal currents flowing in the ground
and power leads.

Typical Circuit

A typical 3-stage amplifier is shown in Fig. 3. This
amplifier has the usual connection of the coupling
and bypass capacitors. This circuit configuration
contains several of the basic errors leading to regen-

MINIMIZING FEEDBACK
IN HIGH-FREQUENCY
TRANSISTOR AMPLIFIERS

Oscillations and regeneration
through ground currents can cause
trouble in high-gain, high

frequency transistorized amplifiers.
Proper circuit design and packaging
can minimize unwanted feedback.
This article supplies the details.

erative feedback; generally, several additional de-
coupling networks are needed. First, the emitter
bypass capacitors, while providing the desired low
impedance path across the emitter resistors, do not
complete the ac collector-emitter current loops by the
shortest path possible. This current has to flow
through the ground circuit, through the power supply
and its impedance, and then through the positive
power lead to the load resistor of the stage.

Thus, the current from each stage has to flow
through ground circuit and power supply imped-
ances which are common to the other stages, thereby
creating unwanted feedback signals. As seen from
Ilig. 2, the equivalent generator r,i,, not the power
supply, generates the signal currents in the load.
Hence, signal currents through the power supply are
not necessary.

In addition to the ground currents which flow due
to collector-emitter signals, there is a second ground
current due to base-emitter signals. This current may
be from an input signal source or from the previous
stage of the amplifier. For proper operation of the
stage, it is necessary only that the input signal cur-
rent flow through the base-emitter junction. Since
the return path for this current is through the ground
circuit, it can cause undesired signal coupling to
other stages.

A third source of ground currents is through the
output load to ground. The load frequently is lo-
cated away from the amplifier, and the power supply
ground lead is used for completing the load circuit.
Thus, the output signal currents, the highest signals
in the amplifier, must flow through common ground
circuit impedances to complete the circuit for the
collector-emitter current loop. A similar but much
less severe effect is noted for the loading created by
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Fig. 2 (nght):

The equivalent circuit

of Fig. 1 is shown

to aid in understanding

the two basic current paths.

Fig. 3:

A typical 3-stage amplifier
is shown containing
several basic errors

that will lead

to regenerative feedback.

Fig. 4 (below):

The circuit in Fig. 3

has been rearranged

to eliminate most

of the signal currents

in the ground and power leads.

By C. B. PARKER

Group Engineer
General Dynamics/Pomona
Pomona, Calif.

Fig. 1 (left):

The basic signal current paths
of a common-emitter
transistor amplifier stage

are illustrated.

Fig. 5 (below):

Signal currents flow

in the main power lead

for a short distance

even though the components are

connected zccording to schematic.

ETCHED CIRCUIT PATH

69




MINIMIZING FEEDBACK (Continued)
[ 3=t S e e

the networks, which supply bias to the bases of the
transistors.

Circuit Revisions

The circuit of Fig. 4 shows how the components
can be rearranged to eliminate most of the signal
currents in the ground and power leads. The dia-
gram also indicates how some of the component con-
nections should be grouped before tying them off to
the power or ground conductors.

The first change is in the connection of the emitter
bypass capacitors. Since this capacitor provides the
path for closing the collector-emitter current loop,
it should be connected from emitter to the plus
terminal of the battery, rather than across the emitter
resistor and is physically connected directly to the
plus end of the collector load resistor. At frequencies
where the bypass is effectively a short circuit, the
collector-emitter current loop is completed without
having signal current flow in the power or ground
conductors or through the battery impedance. This
circuit change removes the major source of ground
current feedback signals.

The second circuit change is in the primary con-
nections of the coupling transformer between the
second and third stages. The ground return end of
the primary should be returned to the plus terminal
of the collector load resistor, thereby keeping collec-
tor signal currents out of the power system leads. In
this example it was assumed that the primary of the
transformer could not carry the dc collector current
and therefore capacitive coupling was needed. If this
is not the case, the transformer primary should be
connected directly as the collector load.

Fig. 6: A slight change in the circuit board of Figure 5
will reduce stray coupling to other amplifier stages.

ETCHED CIRCUIT PATH

DD D7
A .,

%

(Following
Stage )

(Previous
Stage)

—

70

The third change is in the secondary connection of
the interstage transformer. This revised circuit keeps
signal currents from flowing into the base bias net-
work. The location of the coupling capacitor is such
that the shortest path possible is supplied for the
base-emitter loop current. Another advantage is that
there is no signal power lost in the bias resistors and
thus, the circuit has higher power gain. This con-
nection also allows the use of lower value resistors
in the bias network, giving improved temperature
stability. A\ similar reconnection of the transformer
secondary is used at the input stage.

The fourth change-re-defines the system ground to
be the positive power supply terminal rather than
the negative. The main reason for this change is
that the signal currents which are delivered to the
load with respect to ground do not have to flow
through the power system leads to complete the
collector-emitter current loop. This change can be
significant where high power signals are delivered
to the load which would otherwise flow through the
power supply impedance, creating a feedhack signal
to the previous stages.

Even after the above circuit changes are made,
there are still some ground circuit signal currents.
The collector signal current from the first stage,
which flows into the bias network for the second
stage, must flow through power and ground leads
to close the circuit for the collector-emitter loop of
stage one. Also, the hase-emitter signal of stage two,
after passing through the emitter bypass capacitor,
must flow through the positive power lead back to
the previous stage to complete the circuit for stage
one collector-emitter currents. These currents are
generally a factor of ten to one hundred less than the
other signal currents in the circuit and are generally
small enough to be neglected. However, it is some-
times necessary to add a separate decoupling net-
work for the power to the first stage of the amplifier.

In high frequency circuits it may also be necessary
to add a bypass capacitor directly across the power
supply terminals at the circuit, especially if the source
of power is located remotely so that long power
cables are used.

One final change that often helps is to connect
the power into the circuit at the point nearest to the
output stage, rather than near the input stage. Be-
cause of the gain of the amplifier, the remaining
ground currents which flow are larger at the output
stage.
output end of the circuit, these currents do not flow
back through common ground and power leads near
the sensitive input stage.

If the power connections are made at the
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Layout Considerations

The above circuit changes illustrate the hasic
reconnection of the parts to minimize unwanted feed-
back. When working with h-f circuits such as i-f
amplifiers, also be careful about where the individual
stages connect to the power and ground supply leads.
since the stray inductance increases the impedance of
these leads. With such circuits it is desirable to
make each stage a complete ac circuit, so that little
or no signal current flows in any ground or power
lead that is conunon between stages. Obviously, there
are limitations, but the practice of connecting com-
ponents to the most convenient power or ground
point is to be avoided. The packaging layout should

CIRCUIT-WISE.

BISTABLE MULTIVIBRATOR

BECAUSE OF THEIR INHERENT MEMORY CAPABILITIES,
tunnel diodes can be readily used in the design of
bistable multivibrator circuits. A practical example
of a set-reset bistable multivibrator circuit is shown
in Fig. 1.

This circuit has a maximum repetition rate of
200mc, an Ry resistance of 29.2 ohms, an equivalent
load-line resistance Rgs of 27.5 ohms, and an equiva-
lent supply voltage Vs of 542 millivolts.

Material abstracted from “RCA Tunnel Diode Manual” (TD-30).

he made so that the components can be connected to
power and ground at the correct points.

In a recent 20 Mc i-f amplifier design, an improve-
ment in stability was clearly shown when the collec-
tor circuit connections were rearranged as in Figs. §
and 6. In Fig. 3, signal currents flow in the main
power lead for a short distance even though schemati-
cally the components are connected at the correct
point. By a slight change in the etched circuit in
Fig. 0, this source of stray coupling to the other
stages was eliminated.

@ A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department
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Fig. 35b. Practical set-reset bistable multivibrator
circuit,
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CONTINUITY TESTER

HERE 1S A SIMPLE-TO-OPERATE GO-NO GO con-
tinuity tester that provides the operator with the
convenience of a buzzer indication. It features the
low current drain requirements of a bridge, at the
same time giving the accuracy of a meter. Auto-

matic reset is also provided for operator ease.

Kl
|-
1
BUZZER
3 VOLTS — BUZZER CIRCUIT

i

The drawings show the three basic sections of the
device: Bridge circuit, meter relay circuit, and the
buzzer circuit,

Supplied by A. SILVERZWEIG, Supervising Engineer, Missile
and Space Div,, General Electric Co.,, 3198 Chestnut St., Phila-
delphia 1, Pa.
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RC NETWORKS (Concluded)
LB o e e —

S

Eq. 6, the output waveform is an infinite series of
terms. Each term of the series alternates in polarity
and is delayed from the preceding term by half a
period

7,
(=)

Eq. 6 has a form similar to that of Eq. 1. essen-
tially a superposition of terms delayed by successive
half periods with the exception that in Eq. 6 suc-
cessive like polarity terms diminish in magnitude.

An evaluation of Eq. 6 by direct substitution at
successive integral half periods will show that the

series rapidly converges to the steady state condi-
tion.

II(I—(n—l)

0.20 |0E ‘I'

STEADY STATE ASYMPTOTE

030 |0E

040 0E

Fig. 4: Successive half period summations of Equation 6.

Fig. 5: Steady state input-output voltage waveforms.

@ A REPRINT of this article
ELECTRONIC INDUSTRIES Reader Service Department

is available from
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Table 1 shows the schedule used to evaluate Eq.
6 at successive integral half periods.

The final column of Table 1 is the summation of
n terms of Eq. 6 as a function of » integral half
periods ("_7}_)

The al)ove2 summations are plotted versus their

respective half periods in Fig. 4.

Constants which were assumed in the above prob-
lemaref =1 k¢, R = 1 meg ohm, and C = 0.001 pi.
The steady state convergence occurs in about 15 half
periods which is about 7.5 msec.

Steady State Condition

When the steady state condition is reached, the
output waveform will be as is shown in Fig. 5. The
law of conservation of energy requires that the
energy above the zero axis he exactly equal to that
energy below the zero axis ordinate. Since the input
waveform is a symmetrical square wave and be-
cause of the above equal energy postulate, we can
anticipate that the steady state output waveform will
be equally symmetrical and have magnitudes of
= E’ at successive half periods.

The complete solution for the output waveform,
liq. 6, shows that the terms are simple exponentials.
I'or the steady state case, we can write that :

]
Ef = E, 4 Ena. [1 —e 75} 0]

where: E;
E,

Em = peak to peak input voltage
Referring to Fig. 5 we will make use of the interval

I

final voltage

I

initial voltage

(ta — t) = To in order to solve for the magnitude

-+
g Att,, E, = — E
Att.,E = + E

Eqs. 8a and 8b are substituted into Eq. 7 as follows:

To
E"=—E"+|:E'+E’:H:1—e— ﬂw] (9)

Eq. 9 is then solved for E’:

To
1 = e— 2RC

(8a)
(8h)

E=Ff—M —  — (10
To
[ 4= =]
Substituting:

Ts 0.001

= sec.
2 2
R = 10° ohms

[}

C = 0.001 X 10— f.
into eq. 10, the magnitude of E' is found to be:
E’ = 0.245 E volts (11)
Fig. 4 shows that this value is asymptotically ap-

proached after about 15 half periods of the input
square waveform.
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As APPROACHES
for T\ receiver manufacturers to

THE DEADLINE
switch to production of all-chan-
nel television receivers, the tech-
nical designs of the tuners lave
heen pretty well finalized.

The majority of independeit
tuner manufacturers will be using
variable capacitance tuning. This
includes Standard Kollsman, Gen-
and Sarkes
Tarzian. Oak Manufacturing Co.
of Crystal Lake, Ill., has designed

eral  Instrument,

their tuner around variable in-
ductance tuning.

The relative merits of each may
The
critics of variable inductance tun-
ing point out the “scratchiness” of

previous variable inductance tun-

be sonmewhat academic.

ers, while on the other side their
oppotents point out that variable
capacitors, too, have a noisy char-
acteristic due to their wiper ac-
tion. The relative merits—if any
—will he resolved by extensive
field use.

As the

presently designed,

UL tuners are aimed squarely

at the lowest possible price, as
would be expected in the highly
coupetitive TV receiver indus-
try. None of the present tuners
include an r-f amplifier, nor any
means of pre-selection. This 1s a
problem which will be dealt with
when sufficient numbers of re-
ceivers are in field use.

ELCCTRONIC INDUSTRIES

NEW DESIGNS IN
UHF-TV TUNERS

The entire TV receiver industry
must begin production of

all-channe! TV receivers in April.
Designs of the new UHF tuners

that will be included in those receivers

are now largely completed.

The accepted configuration is
for the UHL tuner to be a sepa-
rate unit—it may or may not be
mownted on the VITI® tuner itsell
—operating on the Channel 1
position of the VHF tuner. With
the ULIT tuner in operation, the
r-f amp and mixer stage of the
VIF it function as i-f anpli-
fiers, providing two additional
stages of i-f anuplification.

\While various attempts have
been made to use replaceable
strips—and further attelipts may
still be made—the majority of

| F OUTPUT
RECEPTACLE

INB2AG

sore vicuuun tube tuuers availa-
ble today, but thie emphasis is
shifting strougly to semi-conduc-
tors. In the case of at least one
manufacturer, the vacuum tube
type tuners have been discontin-
ued completely; . D. Chalmers,
Chief Engineer of Oak Manu-
facturing states flatly, “No vac-
uum tube has any future in
UHF!”

The vacuum tubes suffer par-
ticularly in regard to the radia-
tion problem. The full serious-
ness of this problem will not be

TRANSISTOR
247-002

Standard-Kollsmann’s UHF television tuner uses variable capacitance tuning.

tuner wanufacturers favor a con-
tinuous tuning arrangement. This
creates some problems in selec-
tivity and various companies are
working on mechanical Dband
spread features—gears and ver-
nier adjustments—which will sim-
plify the tuning problem.

Early efforts at designing UHF
tuners used vacuum tubes as the
active elements. There are still

January 1964

known until UHYT tuners are in
the field, but it is safe to say that
the vacuum tube will need heavy
shielding to meet the FCC radia-
tion regulations.

Another problem, that of micro-
phonics, is virtually eliminated
with the transistor, and this is
another sound reason for their
inclusion in UHF tuners.

(Continued on page 76)




Certain advantages are claimed
for the tramsistor in minimizing
drift. Oscillator drifts on the
order of 500KC and less have
been measured for 2 min. interval
after power is applied.

Some previous attempts have
been made at designing tuners
that would receive hoth VHIF and
UHF, but there is no serious
effort at this time.

At this point, all tuner manu-
facturers have to keep their atten-
tion glued on the competitive situ-
ation. The technical advantages
of one design over another have
yet to be established—and prob-
ably will not be established until
there is

adequate  information

I-F QUTPUT

from the field—so that buyers’
judgments are apt to be made
almost solely on the basis of price
at this point.

Most TV receiver manufactur-
ers are buying tuners from a
number of different tuner manu-
facturers.

Impasse in the Market

For the the tuner

manufacturers are marking time,

moment,
impatiently, waiting for the
orders that must come in order
for the receiver manufacturers to
meet the IFCC deadline.

But the receiver manufactur-
ers on the other hand are await-
ing some sign from the dealers

UHF-TV SHOWS DX-ING POSSIBILITIES
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W/ h Engineering Dept. of
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Oak Manufacturing Co., in contrast to
most other independent tuner manufac-
turers, uses variable inductance tuning in
their UHF tuner.

that the public is willing to pay
the extra price at this time for the
UHTF tuner.

The dealers, in turn, are inter-
ested primarily in selling sets.
The UHTF
bined with a how-tie antenna and

feature, when com-

installation costs, can represent
an added expense to the consumer
in the neighborhood of $50, which
may be just enough to kill the
sale.

(There have heen some pleas-
ant surprises in regard to the
antenna problem. Most UHF-
VHF sets include a small rotata-
ble loop antenna. They have
been found to be surprisingly effi-
cient in many close-in areas.)

The problem for the tuner
manufacturers is one of schedul-
ing. It takes three to four months
to set up facilities for volume
production and testing. Virtually
all the tuners manufactured are
on written specifications from the
TV receiver manufacturers, so
production cannot begin until the
orders are in hand.

The FCC has reaffirmed its
decision that no VHF-only sets
will be manufactured beyond that
April 1964 deadline. If matters
stand as they are much longer, a
severe bottleneck in the availa-
bility of tuners is a certainty.
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ENGINEERS NOTEBOOI
#70 POWER TUBE EQUATIONS

In crass C amrLiFiers the grid is biased beyond
cutoff, and then driven with a sine wave voltage.
Thus, plate current flows in pulses of less than 180°
of the cycle.

The exact angle is usually a compromise; low
enough for good plat<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>