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AUDIO TRANSFORMERS

DO-T Pri. D.C. Mat Sec. Pri. Res. Pri. Res. Mw DI-T
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" DO-T4 600 3 32 60 100
"~ DO-T14 600CT 5 12 43 500
800CT_ 5 16
DO-T31 640CT 5 32 43 500
800CT 5 4 -
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1000 CT 4 4 _
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1070 CT 4 16 -
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= — —— Excellent Response ...twice as good at low end
po-Tas 8000 g% } jaoer s 100 Low Distortion . . .....reduced 8[?%
*DO-T47 9 C 9000 CT - —_— High Efficiency . : up to 30% Detter . . . compare DCR
10, 888 C% i 10,000 8¥ 80 100 Moisture Proof ‘hermetically sealed to MIL-T-278
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TDO-T9 10400 ] S00CT 780 870 100 DI-T9 Anchored Leads , .. will withstand 10 pound pull test
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IMMEDIATELY AVAILABLE
from your local distributor.

$DCMA shown is for single ended useage (under 5 distortion—100MW
push pull, DCMA can be an
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2,949 591 ; others pending.
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—1KC)
y balanced value taken by .5W transistors (under 59 distor-
DO-T & DI-T units designed for transistor use only. U.S. Pat. No.
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POWER TRANSFORMERS

*DO-T400  Pri 28V 380-1000 cycles, Sec 6.3V 2 60 ma

*DO-T410  Pri 28V 380-1000 cycles, 2-Sec 6.3 @ 30 ma each
+*DO-T420

for

Pri 28V 380-1000 cycles, Sec 28Y @ 20 ma (Isol. Electrostatic Shid.)
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The STATE-OF-THE-ART Magazine
for Electronic Engineers

IT'S SHOW TIME AGAIN

|.AST YEAR, ON THIS PAGE, we discussed what we
felt were serious shortcomings in the planning of
technical shows for the electronic industries. We
mentioned the International Convention of the In-
stitute of Electrical and Electronic Engineers in
particular because it is the largest show of all. This
year it opens again at the New York Coliseum on
March 23 and its format shows no significant changes
over that of previous years.

Editorially, we discussed the show’s shortcomings
with the hope that our suggestions would result in
improvements that would benefit attending engineers
and scientists. After all, the goal of a technical show
is much the same as that of ELECTRONIC IXN-
DUSTRIES magazine. It is to give the engineer, as
quickly and as effectively as possible, an up-to-the-
minute picture of the State-of-the-Art in each area
of technical development. This is not an easy task.
It demands unusual attention to selection and cor-
relation of many diverse elements. Our industry is
so large that just random presentation of facts is
apt to leave engineers groping, trying to assess the
significance of each. This year’s IEEE show, with
its apparent random exhibitor display arrangement,
does little to alleviate this problem.

We are, however, greatly encouraged by a recent
report from WESCON. They have made an inde-
pendent exhaustive study along the lines of our sug-
gestion. As a result there will be some radical changes
at their show next August,

The WESCON study is based on a survey of
40,000 engineers and scientists who attended the
1963 show. Specifically, it is concerned with their
prime interest areas and how the show could be
planned to provide them a maximum of information
in the time they are in attendance.

The entire industry was divided into 48 technical
areas. Engineers were asked to indicate principal in-
terests in descending order. This information was
then analyzed by computer to determine those most
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closely allied. There are now nine major categories
that have been singled out to be special show areas
in this year’s event. Both visitors and exhibitors will
benefit from this since there will hbe a maximum of
interest by Dboth parties in each relatively small,
localized area.

The study also turned up some other noteworthy
facts. For one, attendees spend only 4 hours on the
average touring the exhibits. This, despite the fact
that the show is open for 30 hours. Another point
is that visitors are unlikely to stop at booths that
they had not previously planned to visit. Ahout 24
of them plan their itinerary in advance. Not sur-
prising, though, if they cover the entire show in only
4 hours.

Last May we published the result of our own str-
vey on “How Engineers Keep Up-To-Date.” Our
first question asked about time spent reading techni-
cal publications at work. Close to 70% said they
spent between 1 and 7 hours a week, reading at
work, with the great majority reporting from 2 to
4 hours. Trade publications are regarded as the
prime source of helpful information.

As editors, we have long been aware of these
facts. For this reason we have always given special
consideration to both our March and August show
issues. Our aim has been to produce a most useful
“planning-information” section in each of these is-
sues. For the engineer who will attend, the content
of this section enables him to pre-plan his timme. For
the engineer who cannot attend, the section provides
an up-to-the-minute review of what the technical
topics will be, what new products will be introduced,
and the new State-of-the-Art subjects to be discussed.
Show exhibitors, too, are aware of these issues.
Many of them ammounce the products they will be
displaying in this section. Our round-up of this year’s
IEEE show begins on page 38. We hope you will
find it informative and useful. Suggestions as to how
we can improve our show planning concept are most
welcome,
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volume availability of

MAT...S .. MADT
ECDC. ..SPAT...SEPT

swmhmg and communications

" TRANSISTORS

{ECDC and SEPT are trademarks of Sprague Electric Co.; MAT, SBT, MADT, and SPAT are trademarks af Philca Carp.}

2N128 2N794 2N1118 2N1742 2N1867 2N2170 2N2361 2N2791
2N231 2N795 2N1119 2N1743 2N1868 2N2185 2N2362 2N2792
2N240 2N796 2N1122 2N1744 2N2048 2N2187 2N2377 2N2795
2N344 2NB46A 2N1122A 2N1745 2N2095 2N2217 2N2378 2N2796
2N345 2N858 2N1300 2N1746 2N2096 2N2218 2N2398 2N2797
2N346 2N859 2N1301 2N1747 2N2097 2N2219 2N2399 2N2798
2N393 2N860 2N1427 2N1748A 2N2098 2N2220 2N 2400 2N2799
2N499 2N861 2N1429 2N1754 2N2099 2N2221 2N2401 2N2942
2N499A 2N862 2N1499A 2N1785 2N2100 2N2222 2N2402 2N2943
2N501 2N863 2N14998 2N1786 2N2162 2N2274 2N2451 2N2962
2N501A 2N864 2N1500 2N1787 2N2163 2N2275 2N2487 2N2963
2N502 2NB865 2N1676 2N1788 2N2164 2N2276 2N2488 2N2964
2N502A 2N979 2N1677 2N1789 2N2165 2N2277 2N2489 2N2965
2N5028 2N980 2N1683 2N1790 2N2166 2N2278 2N2787 2N2968
2N768 2N982 2N1726 2N1864 2N2167 2N2279 2N2788 2N2969
2IN769 2N983 2N1727 2N1865 2N2168 2N2280 2N2789 2N2970
2IN779A 2N984 2N1728 2N1866 JI@I 2N2169 2N2360 2N2790 2N2971
fi =
These Transistor Types are all available in quantity amplifiers; Symmetrical high-speed silicon switches;

from Sprague. Increased production capability as- High-speed choppers.

sures you of a continuing PROVEN SOURCE for

your high-performance transistor needs. For _complete information on the Sprague Tran-

Sprague Transistors cover these applications: Ultra- sistor Types in which you are interested, write to
high-speed switches; High-voltage, high-speed switches; ||| Technical Literature Service, Sprague Electric Com-
Core drivers; Low- level UHF amplifiers; VHF power pany, 233 Marshall Street, North Adams, Mass.

SPRAGUE COMPONENTS

CAPACITORS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES I

TRANSISTORS PULSE TRANSFORMERS CERAMIC-8ASE PRINTED NETWORKS
RESISTORS PULSE-FORMING NETWORKS 80B8IN and TAPE WOUND MAGNETIC CORES

Y
MICROCIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILIT
INTERFERENCE FILTERS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS
asTame ‘Sprague’ and ‘@' are registered trademarks of the Sprague Electric Co,

GET THE FULL STORY AT IEEE BOOTHS 2416 THRU 2426
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The STATE-OF-THE-ART* Magazine
for Electronic Engineers

EDITORIAL: IT'S SHOW TIME AGAIN

“WORST CASE ANALYSIS"” IN ANALOG CIRCUIT DESIGN
P. A. Milone & F. J. Sposato
FIELD EFFECT TRANSISTORS UNDER NUCLEAR RADIATION . .. .A. B. Kaufman

RATING PREAMPS BY MINIMUM DETECTABLE SIGNALS K. Ishii
DESIGN OF HIGH SPEED DIRECT-COUPLED AMPLIFIERS

D. J. Baker & C. L. Wyatt
EQUATIONS FOR MANIPULATING TOLERANCES G. H. Ashbridge
CALCULATING SYSTEM LINEARITY
ELECTRONIC SYSTEMS
FOR COMPUTERS . . . A HIGH SPEED CHARACTER GENERATOR . . .W. R. Sloan

PROFESSIONAL GUIDELINES

BUILDING AN ELECTRONIC CAPABILITY . ... ... .. E. T. Ebersol & S. Feldman
WHY SMALL BUSINESSES FAIL . ....................... ... J. P. Geddes

1964 IEEE . . . A GLIMPSE OF THE FUTURE

1964 IEEE ‘FELLOWS’ PREDICT

WHAT'S NEW
New Oscilloscopes. . .91 Catalogue Printing by Computer. . .91
Computerized Telegraph...92 VHF Telemetry Transmitter. . .92

COVER DEPARTMENTS

Our cover designer took a bit Lo

of artistic license with a scene Highlights
that will be familiar to engi-

n'?ers and scile:‘EnEt:Estss'a‘ttendin‘gi Radarscope
this year's ow an :

Convention. The missieike Coming Events

object is the statue o ris- i

topher Columbus, which WaShm_gton Trends .

stands directly opposite the Marketing: Fact & Figure Roundup

New York Coliseum. Snapshots of the Electronic Industry

*STATE-OF-THE-ART: up-to-
the-moment capability in each IEEE New Products
area of electronic technology New Products

New Tech Data

Editor's Notebook
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The Original Bullet-Nose Capacitor!

actual size

Sprague Fully-Molded Solid Tantalex Capacitors
in Five Case Sizes!

Performance Characteristics Comparable to Con-

ventional Metal-Clad Units from Other Sources

Type 154D Tantalex Capacitors were developed by
Sprague to help designers of digital computing equipment
and other industrial electronic devices reduce their costs.
Particularly practicable for applications which demand
good electrical characteristics without necessarily requir-
ing the superior moisture resistance of higher-priced metal-
cased units, Type 154D Capacitors are available in a
complete range of ratings and case sizes, including two
tiny sizes for high-density “cordwood” packaging. Because
of the uniformity of their molded cases, these bullet-
shaped capacitors are ideally suited for machine installa-
tion on printed wiring boards.

I
il

For application engineering assistance (without obligation, of
course) to help you make the best use of this important new
advance in tantalum capacitors from Sprague—the pioneer
in solid tantalum capacitor development—write to Tantalum
Capacitor Section, Field Engineering Department. For com-
plete technical data, write for Engineering Bulletin 35304
to Technical Literature Service, Sprague Electric Company,
233 Marshall Street, North Adams, Massachusetts.

SPRAGUE COMPONENTS

®
CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS s p n n G u E
TRANSISTORS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES

RESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES
THE MARK OF RELIABILITY

MICROCIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS

INTERFERENCE FILTERS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

51040 ‘Sprague’ and ‘@’ are registered trademarks of the Sprague Electric Co.

GET THE FULL STORY AT IEEE BOOTHS 2416 THRU 2426
Circle 4 on Inquiry Card




HIGHLGHTS

1964 IEEE . ..
A GLIMPSE OF THE FUTURE 38

The world’s largest technical meeting will
draw over 75,000 engineers and scientists
from 40 countries. Its expanded papers pro-
gram will feature everything from a flip-flop
with one transistor to engineering management.

“WORST CASE ANALYSIS"” SORIIVE
IN ANALOG CIRCUIT DESIGN 78 FEEDBACK

“Worst Case Analysis” is an effective method of
calculating the reliability of complex systems.
But only the digital industry has taken full ad-
vantage of it untii now. This article describes
how one company has used “WCA" to design power
supplies and has thereby achieved Mean Time Between
Failure (MTBF) rates in excess of 100,000 hours.

o

. FIELD EFFECT TRANSISTORS
2y owE @ UNDER NUCLEAR RADIATION
i S 94

. H Field effect transistors, like other

. ’ semiconductors, are affected by
L ) E nuclear radiation. However, some
. . . of the changes are not the same as

: for conventional transistors; in

fact, they are exactly the opposite.

BUILDING AN ELECTRONIC CAPABILITY
BY ACQUISITIONS 118

Many old tine U.S. iIndustrial firms wishing to
diversify, and acquire an R & D aura, turn to
the electronic industry as a new area. Taking on
several small firms involves risks. Despite prob-
lems, the move has long-range advantages as
Singer Company is finding out with Singer Metrics.

FOR COMPUTERS . . .
A HIGH SPEED CHARACTER GENERATOR 174

The increasing use of high speed digital computers
has created a demand for high speed readout. This
demand has stimulated the development of methods for
generating alpha-numeric and symbolic information
from coded digital inputs. An economical, high speed
generator with good legibility is described here.

—e—m————
————
e
————
-
—————
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NEW GOLD-PLATED G-E DUMET WIRES
GIVE “24K” RELIABILITY
TO INTERCONNECTIONS AND LEADS

GENERAL ELECTRIC now offers gold-plated Dumet wires—
solid gold-plated, gold flashed, or gold-plated over silver or
nickel. Gold's high resistance to corrosion and excellent weld-
ability gives your key components 24 karat reliability. These
plated Dumet wires are ideal for semiconductor leads, module
interconnections, and other hermetically sealed units.
Tests prove new Dumet plated wire will:
¢ Increase corrosion resistance significantly—lengthen sheif life.
e Eliminate critical welding schedules and setups—reduce
number of schedules necessary.
e Permit stronger cross-wire welds to give maximum reliability.
To get similar advantages when soldering, use General
Electric Dumet wire with varying gages of electro-tin plate.

Write for highly informative chart showing which specific
combinations of gold, silver, nickel or tin-plated Dumet wires
are best for you. General Electric Co., Lamp Meta's and Components
Dept., EI-43, 21800 Tungsten Road, Cleveland, Ohio 44117

P'ogress /s Our Most Important Froduct

GENERAL @ ELECTRIC’
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RF Power Standards

\

FOR THE LABORATORY

When you need to measure r-f power within a per-
cent of 100% right, you'll be right in turning to a
Sierra Model 290C. No other commercial calorim-
eter comes closer to achieving absolute measuring
accuracy between 30 and 1000 watts. And, for
measuring r-f power above 10 watts, it is regarded
as industry’'s primary reference by the nation’s
leading standards labs. These specs tell why:
Power Range: 30-1000 watts Accuracy: 99% assured,

99.35% probable
10-1500 watts 97% assured

In league with a Sierra Model 286B Dual Water
Load, Model 290C spans a frequency range of DC
to 4 Gc. Other loads in the Sierra line expand its
coverage to 12.4 Gc.

Ability to pick your measuring mode — null-balance
for best accuracy, direct-reading for 30 to 60 sec-
ond readouts, or differential for expanded-scale
readings — gives you a test instrument with unu-
sual versatility. Model 290's price, excluding Dual
Water Loads, is $4,500. The technical bulletin con-
tains complete system prices with loads plus a
comprehensive statistical analysis of performance.

FOR THE FIELD

If you're reading power levels of 10 watts and
greater with a bolometer or thermistor bridge, a
power splitter, and possibly an attenuator, you're
courting potential errors of 10% or more. Witness
this simplified tabulation:

2-3% limit of error
2-3% limit of error
2-3% limit of error

Bolometer or thermistor
Directional Coupler
Attenuator

Error contribution due to
drifts in calibration

Total limit of error

1-5% limit of error

This kind of guessing game could have embarrass-
ing results. Contrast it with the predictable end re-
sults you could enjoy with Sierra’s compact Model
430A RF Calorimeter. This trim little 58 pounder
reads from 50 to 1500 watts with 97% accuracy
—guaranteed! And, you'll probably be getting 98%
or better. A precision internal a-c wattmeter pro-
vides a built-in standard.

With the Model 430A, Sierra offers a group of five
Coaxial and Waveguide Water Loads covering the
frequency range of DC to 12.4 Gc. They range in
price from $725 to $925. Price of the Model 430A
is $2,300. For full information, write to us, or get
in touch with your Sierra sales representative,

SIERRA ELECTRONIC DIV.

PHILCO
A SUBSIDIARY DF MM%OW%

Sierra Electronic Division/ 3879 3ohannon Drive/Menlo Park, California
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ELECURONIC
INOSIRIES;

RADARSCOPE

Analyzing current developments and trends
affecting the State-of-the-Art of technol-

ogies throughout the electronic industries

EN ROUTE AIR FLIGHT CONTROL

New ecn route air traffic control system delivered for test to FAA
by Mitre Corp. for air collision prevention. Mode! 230 is a com-
puter-display complex with large-scale programs that cover radar
input conversion, tracking, tcletype input conversion, fix time,
flight plan, present position, conflict forecast, and conformance.

NOVEL TV CAMERA TUBE de=signed by West-
inghouse has promise for TV exploration of space.
Called Sec-Vidicon,” it can almost see in the dark.
engincers report. Ju shows no blackoutr or flare from
sudden hright light. Tube performance «epends on sec-
onelary eiectron conduction (SIEC; to convert image
into signals that can be amplified and telecast. SIEC
occurs in tube materials so light and porous that only
2% of volume is solid matter. The rest is vacuwm;
SE.C takes place there.

SPACECRAFT TAPE RECORDER. with nine
channels to work for as long as 12 montas in space. 1s
a new development at RCAL In two casings and weigh-
ing only 17 Ihs., the advanced recorder will be used in
several of NASA’s orbiting observatories. hgh relia-
bility, the kev to the design, has been achieved according
to RCA\ spokesien. The “rugged™ recorder has a very
low flutter level. Values down o .01 rms hetween
one-half and 250 cps have been recorded. RCA-devel-
oped tape tensioning pernvts storage of 1,200 feet of
tape on sutaller reels: high packing density of 373 Dbits

per inch per track of tape is maintained.

8

LASER STATE-OF-THE-ART continues to ad-
vance on a broad front. R. W. Terhune and . D).
Malker, two of Ford’s teamn that forged major break
throughs in laser research, said that we can expect to
find materials thar can store much more energy per unit
volume than the ruby now used. Lasers can cause
breakdowns of solids and liquids and in some cases have
destroved optical parts. A giant pulsed ruby laser can
raporize a small surface area in a flash strong enongh
for spectroscopic analvsis. The elfect may be useful in
micro-analvtical work. A single flash 1s enough for a
spectroscope ; analvsis can be done at a distance, sid
the Ford rescarchers. Meanwhile. NASA is tapping
industry’s shoulder, looking for a deep space laser track-
ing system. Tdeally, the system would track from launch
to a mean 50.000.000 nautical miles out. It would han-
dle two-way telemetry and voice. as well as space/
ground TV. Carnegie Institute of Technology dis-
closed some upgrade m high repetition rate. high
average power lasers. .\ test set-up was pulsed at rates
up to 60 pps: average output was 13 w. but peak topped
one megawatt. Carnegie used a Nd**—glass laser rod
with only ambient cooling. The ring discharge circuit
was coupled to a resonant-charging power source of
30 kv. 6 kw. Carnegie rescarchers \WW. T. Haswell, 1. S.
Hit, and Dr. J. M. IFeldman, suggest that test results
are only a fraction of the ultimate power of the ring
discharge. Bell Telephone Laboratories has come up
with a triode-like gas laser, modulated by varied grid .
[ixcited by nearly identical energies from a hot oxide
cathode, the laser oscillates minus glow discharge. Ping
King Tien. Donald AacNair, and flarold T.. Hodges.
of Bell labs, report that the laser tube has a cathode,
grid and anode as parallel ribbons along the laser’'s N
axis. Cathode flow is grid-controlled ; energy spread is
only a volt iraction. In triode lasers, efhciency of ex-
citation per electron is increased a hundrediold. accord-
mg 1o the research team. Maser Optics, Inc., has pro-
duced a 1300 joule pulsed ruby laser. ‘I'he firm claims
the output is four to five tintes greater than that of any
other known laser. Maser Optics President Dr. 11, 15,
IFranks reports that the laser can blast a hole throngh
the toughest tool steel. It can also powder a diamond.
IBM has announced a test-stage device to control laser
beam direction. It uses potassim dihydrogen phos-
phate (KDP) crystals. covered by semitransparem
clectrodes, as optical switches: deflectors are hire-
fringent caleite ervstals. With ten pairs of ervsials, a
single heam can he directed to any one of more than a
thousand positions. IBM says the device is not vet fast
cnough for 1EDD use. FFurther work should cut time
needed to deflect a beam to less than a usec.
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COMPUTER SPEEDS 100 TIMES FASTER
niy now be possible with a new coaxial circnitry pack-
aging technique researched by Sylvania. The technique
—mnsed in locked pair tunnel diode logic circuits—cuts
circuit parasitic inductance. 1t permits current gains
of 20 at phase rate of 800 mc. with four phases operating
at a clock rate of 200 mc. Engineer I'rederick Ander-
son said that mutually coupling inductances of each
circuit hali reduces total self-inductance.

MAGNETOPLASMADYNAMIC (MDP) GEN-
ERATOR hy Martin Company has verihied effect
of magnetically induced non-equilibrinm ionization of
gas. Martin scientists who tested the generator look
on it as a scientific breakthrough that may result in a
revolutionary system of continuons power. “Thev say
that low temperature, closed cyvcle MDIP power gen-
eration could lead to a more reliable and economical
way to produce electricity. Generators using MDP
effect could be used on ships. spacecraft. lunar hases
and entire cities. An MDI” generator produces current
by shooting an ionized gas (helium seeded with cesium
powder) through a magnetic field. Dr. Mostafa Talaat.
project head, says non-equilibrium ionization means
clectrons in the gas at a higher temperature than the
cas itself. This increases conductivity.

LONG, LONG LASER

Tube of 33-foot gas laser at Bell Telephone Labs, Murray Hill, N. }.,
can be emptied and refilled with varied gases. Robert N. Zitter and
George G. Douglas uce helium-neon laser to measurc power of light
beam. Extra length makes possible a greater amplification. Mirrors
at cach end reflect the beam. Weak oscillations can be observed.

f
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VOLTAGE TUNABLE MAGNETRON

ust belcw center a General Electric voltage tunable magrnetron is
about to get a pounding of 1600 g's. Environmental test and de-
sign specialist Fred 'Ward drops the large hammer wkich accelerates
the table to which the magnctron is bolted. The tube withstood as
many as 45 hammer blows with no negative effect on performance.

SELF-HEALING CIRCUITS that repair them-
selves after failure under stress have heen developed
and tested with success. savs ITonevwell. Of two ap-
proaches to seli-healing, one involves growth of metallic
whiskers by the conductor across circuit breaks. The
second uses a remeltable alloy coating over condnctors.
Work 1s being done for the Air lForce [oneywell
said that whisker growth 1s best with an alloy of hard
and soft metals to create hard-matriz-soft-fill allovs.

Greatest whisker density and fastest growth ocenrred

with alloys of tin. aluminum and magnesium. Ingi-
neers also used a flexible indinm-gallium allov in ohntic
resoldering. NMelting of the alloy from a nearby failing
connection causcd the alloy to flow intn the break and
closc the circuit again.

NEW MULTI-COMPUTER SYSTEM, in which
two or more computers solve hard science problens by
talking together, is the latest advance in the state-of-the-
art in EDP systems. Now in use at \rgonne National
Laboratory. cach computer can handle an aspect of
a problem; machines compare results before reaching
an answer. One unit may act as superevisor. telling em-
plovee what 1o do, rejecting answers it does not like.
They also work apart on unlike problems. The system
is GUS (GEORGE Unitied System.) It inchides two
computers. Onc is GIEORGE, large digital unit made
by Argonne six years ago. The other is FLLIP. newer
and larger unit that does fast, accurate work in floating
point arithmetic. -\ very high-speed memory is com-
men to all units, at times as many as seven. Data is
imstant from three banks of tiny magnetic cores. IZach
bank stores at least 8000 words or numbers for
GEORGE, or 4,000 for FLIP.
(More RADARSCOPE on Page 11)




After 2,000,000 unit hours of punishment...

UNIFET" STABILITY PROVEN

YOURS FOR THE ASKING: THE FIRST REALLY COMPLETE
REPORT ON UNIFET STABILITY. IT TELLS HOW, AFTER TWO
MILLION UNIT HOURS OF PUNISHMENT BEYOND THE CALL
OF DUTY, SILICONIX UNIFETS STILL PERFORM THE WAY
THEY MUST. WRITE FOR THE UNIFET RELIABILITY REPORT.

*Unipolar Field-Effect Transistors

Siliconix incorporated

7740 West Evelyn Ave. ® Sunnyvale 14, California

Telephone 245-7000 » Area Code 408 » TWX 408-737-9948
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SOVIET ELECTRONIC RESEARCH is empha-
sizing lasers, microcircuits and radiation-proof ma-
terials. Laser work may include further work on organic
chelate, glass crystal, and semiconductor materials.
Microcircuits are being spurred to help bridge the
Soviet lag behind the U. S. Radiation-resistant materials
are being sought for orbital and nuclear environments.
Work will probably center on non-corrosive plastics
and metals, with emphasis on pneumatic components.
Data is based on excerpts culled from Russian publica-
tions and published by Electro-Optical Systems, Inc.

INDUSTRIAL AFFILIATES RESEARCH PRO-
GRAM in Electronic Control and Conununication Sys-
tems lias been set up at Towa State University. Main
object is to give industry a lever so it can support re-
search and help raise states-of-the-art. The program also
allows industry to have quick access to research results,
Two other affiliate programs—solid state science and
clectric power—are already working at Towa State. Of-
ficials say the programs are a success.

PROTECTIVE WINDOWS FOR IR instruments
and other sensors may he possible with a new photo-
chromic (light-sensitive) glass researched hy Corning
Glass Works. The glass darkens in strong light and
clears when light fades. According to Dr. S. Donald
Stookey. head of chemical research at Corning, the
glass is the first to retain indefinitely the ability to
darken within 1/1000th of second, and then clear. Glass
coutains submicroscopic silver halide crystals. Thrown
down during making process, crystals make glass react
to light. Pair of glasses showed no wear in color-change
quality after two-year tests. Some possible uses are in-
strument controls and optical memory devices.

SOLID-ELECTROLYTE FUEL CELL has heen
developed under Air Force contract. Three-cell units,
6 g. and 6.2 cu.cm. each, have given 2.1 watts at elec-
trolvte current densities of 750 ma./sq. at 1000°C, ac-
cording to a report issued by Departiment of Commerce.
This state-of-the-art addition represents performance
of 130 w/Ib. and 9500 w/cu.ft. of actual hattery com-
ponents. Self-sustaining systems can weigh less than
50 Ih./kw. They can also take up ouly 0.3 cu.ft./kw. in
plant sizes of 0.5 kw. or larger. Hydrogen is the fuel
and oxygen the oxidant. Electrolytes are zirconium
oxide-caleium oxide and an improved zirconium oxide-
vttrium oxide. These materials can conduct a current by
passing ions through crystal lattice, though impervious
to gases and have little conductivity.

ELECTRONIC INDUSTRIES + March 1964
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A LASER was used by Univ. of Illinois physicists
to disprove part of a light theory advanced by Lord
Ravleigh in 1871, The theory relates to a straight beam
of light passing through a chamber full of gas (at given
T and P): the gas molecules scatter light out of the
beam’s path. Part of the theory predicts that intensity
in the horizontal plane of vertically polarized light scat-
tered from the heam will be the same at any angle from
357 to 130°. By using a pulsed ruby laser, it was found
that the light actually has different intensities at differ-
ent angles. The physicists found, however, that the rest
of Lord Rayleigh’s theory seems to hold firm.

CABLE OF THIN INNER AND OUTER CON-
DUCTORS may be the answer to AEC’s problem
of how to receive data before underground test blasts
destroy the cable. Purdue engineers knew very thin
conductors were needed. They are bhest for constant
behavior for both high and low frequencies on wide
bands. They also break easily. Researchers came up
with imner and outer very thin conductors backed up
with thicker metals. They found that thicker metals—
iron, stecl or steel alloy—would conduct some current.
But this would not affect much greater currents carried
hy copper, silver or aluminum. Purdue’s Prof. C. M.
Evans feels the cable design has a future in other
broad Dhand uses. This includes computer-to-computer
talk. The design may in fact set a standard for cable
for any frequency band.

MEASURES MAGNETO OPTICAL EFFECTS

A specially designed ellipsometer, built at Burroughs Laboratories,
Paoli, Pa., is used to measure Kerr magneto optical effects. This
research, part of the basic physics studies now underway at the
Laboratories for Burroughs Communication Division, is examining the
interactions of electromagnetic fields and ferromagnetic crystals.

11
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Have you heard the one about the heavy-duty connector that got
dragged over 10 miles of rough road and still worked perfectly?

Probably vou haven't. Mostly hecause it was our QWLD
connector that was involved, and vou aren't likely 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, someone 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 too surprised. Designed especially for ruggel

YISIT US AT THE IEEE SHOW—Booth 2331

environments in which an electrical failure would be unthink-
able, our QWLD is well suited fcr missile launching equip-
ment, ground radar, power and control cireuits, and for
mining, oil field and countless other applications.

It car. be positively mated even in blind locations. It is
waterproof. It features closed entry socket contacts and self-
electing 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,
Division, Sidney, New York.

Bendix Scintilla

o’
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Scintilla Division
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RADARSCOPE

STABLE MAGNETIC FIELD
that can be changed is now possible,
according to Bell Telephone Labs.
The field is obtained with a thin-
walled superconducting tube of
niobium-zirconium alloy. Before this,
stable fields were hard to come by
hecause the field varied with power
supplied to the coil. Bell engineers
report that the new method permits
easy and accurate control of the field
inside the tube. For higher intensity,
the applied field is increased until
the internal field reaches desired
strength. For lower fields, the proc-
ess is reversed.

HOME TV TAPE RECORDER
to sell for less than $200 has been
announced by Cinerama, Inc.. devel-
oped jointly with Rutherford Engi-
neering  of Norman
Rutherford, Managing Director of
the Bermuda firm, said the unit,
Telscan, has a simplified recording-
head. The head is fixed and records
on half-inch tape. Commercial units,
ranging as high as $30,000, have
rotating heads and record on two-

Bermuda.

inch tape. The unit is about the size
of a sound recorder. Recording of
TV programs is electronic, with no
developing needed. 1t can play back
pre-recorded movie tapes.

LETHAL GASES AND
DEADLY DUST can
safely monitored by a device devel-
oped at Illinois Institute of Re-
search. The monitor is designed to
detect poisonous boron compounds
used in rocket propulsion research.
Monitor pumps air through self-con-
tained gas pilot light. Flame is color-
less until contaminant passes. Char-

now be

acteristic color is observed. Electron
photomultiplier tube measures in-
tensity of color, which is translated
electronically to meter

Alarm switch closes when
reading reaches pre-set point.

display.
meter
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Gonnector reliability

as related to economics.

One of a series of three technical discussions about reliability
and the things you ought to be considering when you buy elec-
trical connectors. This one explores the effects of reliability on

economics.

Reliability denotes a statistically determined
Mean Time Between Failure with stated
confidence levels for a specific set of com-
bined performance parameters. To obtain
this MTBF, testing to failure is the usual
route. With hardware items, extended life
testing is relatively simple and not too
expensive. Electrical connectors, however,
are not pieces of raw hardware, but are in
reality small systems comprised of a number
of components assembled or combined
through complex processing methods. It
follows that a slight variation in the num-
ber or type of components will create a
totally different connector “‘system.”
Standard line electrical connector assem-
blies are almost always assembled from
stocked component parts. These compo-
nents are manufactured on highly efficient
machines with continuous or high volume
runs. The key then to the economic supply
of connectors is in these large runs and
inventoried component stocks. It then
stands to reason that efficient use of stand-
ardized component parts must be made to
achieve true economy. Connector users,
however, request performance in accordance
with exact specifications, sometimes exotic,
and often stipulate that for high reliability
parts, design and process change approvals
must be obtained prior to incorporation.
They ask for control discipline, including
manufacturing, processing, and assembly
routines. In order to supply the user with
electrical connectors that meet his require-
ments, unique and specialized assemblies,
including separately and individually con-
trolled component part numbers, must be
established. In addition, the assembly
documentation also requires separately
numbered special procedures and sequences.
This automatically dictates that compo-
nents must be manufactured ‘‘to order”
since maintenance of a component inventory
necessary to achieve economical prices is
not feasible unless accurately forecasted.
This is almost always impossible since the
forecast would necessarily have to be iden-
tified to the particular unique program.
Custom made components do not enjoy
the benefits of standardization. The prac-
tical large volume components inventory
system must be maintained, not only to

Scintilla Division the

provide a stock on hand, but to offer realistic
deliveries and stable parts costing from
which sensible assembly prices might be
generated.

The Scintilla sensitive components
approach to reliability is based on the
premise that almost all connector failures
are caused by a small percentage of the
components and a very few of the assembly
processes. By picking the sensitive compo-
nents, sensitive materials and sensitive
processes, exacting controls can be in-
stituted. This eliminates the inefficiency
that complete and absolute controls on all
components, materials and processes entail.
Some necessary controls would be: machine
capability studies; fixed, ne option process
sheets or layouts; documented lot control
procedures; and generation of purge capabil-
ity cross references.

The sensitive component approach can
add 10-25% cost to the standard connector
not having high reliability requirements.

The high reliability concept as outlined
will provide connectors that are considerably
less costly than some of the present day
custom made programs. Reasonable cost
reliability is now available and when
coupled with initial qualification and ex-
tended life testing, for actual reliability
demonstration, provides a truly practical
approach. The necessity for User/Vendor
specification cooperation cannot be over-
stressed as mutual agreement on sequence,
performance, and method is mandatory.

The homogeneous sensitive component
connector approach for high reliability
allows utilization of the benefits of stand-
ardization and also allows multiple source
procurement with a minimum of duplica-
tion. Realistic deliveries and continuing
economy are assured. Scintilla is proceeding
with this practical high reliability program
for general availability and it does not stop
with delivery. We feel that input contract-
ing reliability must continue through instal-
lation, use and servicing. We offer
comprehensive operator training programs
and extensive service facilities for users of
Scintilla’s high reliability connectors.

Further discussions will deal with control
disciplines and design evolution. Watch
for them.

endjr”
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Briefs

Room temperature curing Sylgard® 185
resin, companion product to Sylgard 181
resin, provides added heat conductance for
circuit “hot spots” and opaqueness where
transparency is not desired. A black, sol-
ventless silicone resin, it cures to form a
tough, flexible embedment that assures en-
vironmental protection and cushioning for
electronic components. Sylgard 185 resin
cures in deep sections in 24 hours at room
temperature . . . or in 15 minutes at 150 C.

CIRCLE 22 ON READER SERVICE CARD

Dip, brush or spray Dow Corning® 630
protective coating. This solution of silicone
polymers air dries to a flexible, wax-like film
that is highly water repellent. The excellent
surface resistivity of the clear protective
coating makes it ideal for the protection of
printed circuit assemblies and components
operating under heat and humidity condi-
tions. High volume and surfaee resistivity
are maintained even after prolonged exposure
to harsh environmental conditions.

CIRCLE 23 ON READER SERVICE CARD




SILICONE NEWS from Dow Corning

Now...a room-temperature-curing
transparent packaging material,
that’s easy to use, easy to repailr

Transparent and tough ... firm and flexible
... new room-temperature-curing Sylgard® 181
resin cures without applied or exothermic heat.
It can be used to pacKage and protect the most
heat-sensitive components.

Sylgard 184 resin is a virtually colorless,
solventless silicone material designed for the
potting, filling, embedding and encapsulating
of electronic circuits. Applied as a low vis-
cosity fluid, Sylgard 181 resin flows easily
around the most intricate parts. It cures, even
in deep sections, in 24 hours at room tem-
perature . . . or in 15 minutes at 150 C.

When cured, Sylgard 181 resin has a resilient,
penetration resistant surface. To repair or
replace defective components, the resin can
be cut away and new resin poured in place
and cured to re-form the embedment.

57 R e

Sylgard 184 resin cushions and protects com-
ponents {rom mechanical shock — can he
twisted and bent . . . withstands elongation of
nearly 100 percent. lts tensile strength ranges
from 800 to 1000 psi, and it has a long service
life at operating temperatures of —65 to 200 C.

Dissipation Factor

10
o] 50 100 150 200

Temperature, Degrees C

Dissipation factor of cured Sylgard 184
resin at 102, 10° and 10° cps.

CIRCLE 21 ON READER SERVICE CARD

We'll be pleased to forward full information on
these and other materials that aid reliability and
performance. Just write Dept. F303, Electronic
Products Division, Dow Corning, Midland, Michigan.

Seal, bond, insulate in one operation with
Silastic® 502 RTV silicone rubber. The
Flash-X Ray tube shown utilizes it to insu-

late against high voltage at one end and to D ow c o rFm i n g

provide flexible support between glass and
power cable at the other.

Its adhesive quality and the typical silicone
properties of moisture resistance and heat
stability make it suitable for use in a wide
variety of applications.

CIRCLE 24 ON READER SERVICE CARD




Wow!!! 847% use Kester Solder!

Frankly, it even surprised us as we tabulated
the results of our brand preference studies.
But we can’t argue with figures. . .84%! These
are the results of actual brand preference
studies that show Kester is preferred by 84%,
of the design engineers.

What makes us the unchallenged leader in
solder? How did we get that way? For over 65
years Kester Solder Company has been pro-
ducing the finest solder and fluxes. We've con-
tinually provided technical counsel and

personal assistance. And we're still solving
soldering problems and establishing soldering
procedures every day.

Wonder what happened to the other 16%? If
you happen to be one of them, let us send you
one of our engineers. He'd like to explain our
product line and services in detail and help
you with any soldering problems you may have.

KESTER SOLDER

KESTER SOLDER COMPANY

4210 Wrightwood Avenue, Chicago, lllinois 60639 » Newark, New Jersey 07105 + Anaheim, California 92805 « Brantford, Ontario, Canada
1899-1964 - 65 years manufacturing highest quality solders and fluxes
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The fourth in a series of reports on electrical connec-
tions with special emphasis on high-density circuit needs.

Special Report
from AMP on the

TAPER
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of Terminations
and Connections

Why the wedging principle is applied to the
taper technique.

Ways in which the matched terminal-

tool concept contributes to reliability.
Why precise control of plating is proportionately important.

The basic advantages of taper products now in common use.

The most conspicuous advantage of the Taper Technique is
to provide the user with ability to connect even highly com-
plex circuits at a substantial saving of cube and weight. To
this end, the area of the termination is only a few thou-
sandths of an inch thicker than the outside diameter of
the wire itself. A second important advantage is the capacity
of the products used to give high-standard performance even
under adverse operating conditions. A third major benefit
comes in the form of lowest possible installation costs, par-
ticularly on product runs which permit the use of high-speed
automated crimping equipment.
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The TAPER Technique Explained

While taper products differ consider-
ably in size, shape and ultimate end-use,
they all have an identical function: to
conduct electrical current with the least
possible resistance, from a power source
through a mechanical connection, to
equipment operated in accordance with
pre-planned circuit requirements. To-
ward this end, we apply to the Taper
Technique: (1) The Wedging Principle,
(2) The Matched Terminal-Tool Con-
cept, (3) The AMP Special Plating
Technique.

The Wedging Principle

It is common knowledge that the
wedging principle, originally used to
fasten gears to shafts by driving the
tapered members into correspondingly
tapered openings in solid steel, forms
an extremely tight self-locking connec-
tion. Applied to A-MP* Taper Products,
this principle works with exceptional
stability to form reliable connections
even under severe stress conditions.

Some years ago we began selling taper
products to one of the largest computer
manufacturers and then, later, to indus-
try and the military. The taper pins and
blocks for these new uses were designed
with suitable variations fully adapted

to diverse needs. During this transition,
after much research and experimenta-
tion, the engineering staff agreed upon
a 16 to 1 taper design which represents
a .001" change in diameter for every
.016” in length of the product—usually
a pin or tab. This is still the accepted
standard for taper pins and tabs that are
not only self-locking but also self-clean-
ing. Both produce connections of excel-
lent electrical and mechanical reliance.

Insertion tools of proved performance
are used to apply a uniform pressure
when inserting a taper pin into a tapered
receptable. So tight and uniformly secure
is the fit that the variance per unit in pull-
out force is extremely small. It is, in fact,
well below the requirements of both mili-
tary and commercial stipulations.

The Matched Terminal-Tool Technique

The second factor contributing to the
reliability of A-MP Taper Products is
compression crimping of wire leads to the
barrels of taper pins, and receptacles.
Here the basic concept consists of precise
matching of the crimping tool and the pin
or tab or receptacle terminal barrel. Every
tool is accurately calibrated to produce
the exact amount of pressure required to
form terminations of optimum electrical
conductivity, and tensile strength that
nearly equals the strength of the conduc-
tor itself.

Toward this end, all hand and auto-
matic crimping tools are equipped with

and
* Trademark of AMP INCORPORATED

dies made of finely tempered tool steel.
These dies imprison the conductor within
the terminal barrel and exert enough
pressure to form what virtually amounts
to a voidless ‘“‘cold weld” type of termina-
tion. Since the dies in every crimping
tool, whether hand-operated or automa-
tic, are regulated so as to bottom fully
before pressure can be released, each
termination for a given size contact is
identical. This applies with equal validity
to performance characteristics as well as
appearance, with all terminal connec-
tions high in vibration and corrosion re-
sistance.

Hand tools of the proper caliber are
available for experimental and prototype
work, whereas automatic machines are
recommended to connect formed, con-

tinuous strip contacts .-at high produc-
tion speeds. Screw-machined taper pins
may be tape-mounted and terminated
either with a reel-mounted hand tool or
reel-mounted bench type automatic
machine.

The AMP Special Plating Technique

A-MP Taper Pins and associated prod-
ucts are supplied with AMP standard
gold over nickel plating. They are also
available in silver plating or tin plating.
Gold and Rhodium plating (generally over
nickel) represent the ultimate standards
in these directions. For economic and
other valid reasons gold over nickel is most
universally used on a wide variety of con-
tacts for sensitive to critical applications.
With its extremely low electrical resist-
ance and correspondingly high resistance
to corrosion, humidity and oxidation, gold
applied with a precision technique over a
sub-plating of nickel, has been found to be
most practical and effective.

Many of our experiments were devoted
to the reduction of porosity, with the re-
sult that today porosity in AMP gold
over nickel plating has reached negligible
proportions. In a parallel effort to reach
what might be termed as near-absolute
control of plating application, our en-
gineers have evolved an exclusive quality-
control X-ray technique which measures
plating thickness to a millionth of an
inch. With this technique, we are able
to meet all thickness specifications with
unusual accuracy and to satisfy all other
plating requirements regardless of the
geometry of the product.

What has been said of the gold over
nickel plating process is true, to a rela-
tive degree, of silver plating, tin plating

© COryright 1964 by AMP INCORPORATED. All International Rights Reserved.
oreign. A-MP® products covered by U.S. and foreig tent:

and to any special plating that may be
called for from time to time. In each
case the common denominator is the ulti-
mate in the eontrol of the application
process. This assures that the third link
in the chain of essentials is as reliable as
the wedging insertion technique and the
AMP precision method of matched ter-
minal-tool crimping.

A-MP TAPER Products in Common Use

This is the industry’s broadest line of
Formed Taper Pins, Screw-Machined
Taper Pins, Taper Contacts, Taper Pin
Inserts, Taper Tab Receptacles, Taper
Blocks, as well as other items and a
number of variations of standard com-
ponents.

_ These various products are divided
into series, each of which bears a number

that corresponds to the diameter of each
pin or the width of each of the tabs in
question. Thus the “53” series Taper Pin
has a tip diameter of .053”, while the
“78” formed taper tab receptacles mate
with tabs .078” wide at the tip.

TAPER PINS—Two General Types

A-MP Taper Pins are either formed
from flat metal sheets of high-grade
brass, electro-plated to prevent corro-
sion; or screw-machine processed from
brass or phosphor bronze. The former
is a high-production, high-application
speed item; the latter a solid component

suited to the needs of highly critical
circuits. Both achieve the objectives for
which they were designed, at lowest
applied cost.

FORMED PINS

These pins are uninsulated but may be
had either with or without insulation
support. They exceed commercial and
military specifications for vibration, heat,
and corrosion resistance.

Two types of crimps are available. One
is the widely utilized “F” crimp—two
wings wrapped around the wire strands
and butted together in a tight seam. The
other is an insulation-piercing design

A-MP® U S.A.
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specially well suited for terminating
small, stranded and tinsel conductors.
This technique eliminates the need for
stripping. Attachment is accomplished
by driving two perpendicular lances
through the insulation. Because of this,
the tensile strength of the termination
depends largely on the type of wire in-
sulation specified. This high-speed, low-
cost method of terminating A-MP Taper

Pins is not intended for use where me-
chanical loads are heavy nor where high
currents are needed and excess vibration
present. Wire range size is 24 to 12 AWG.

‘563" SERIES TAPER PINS

These pins, designed for wire sizes 24
through 16 AWG, come with or without
insulation support, and are suitable for
the insulation-piercing type of attach-

ment., Their wide acceptance by indus-
try has made them the standard taper
pin. Plating is AMP standard gold over
nickel, gold over silver, or tin, as required.

“g88” SERIES TAPER PINS

The “88” Series is available in wire
sizes 14 through 12 AWG. It is designed
for non-insulation support applications
and has three serrations in the wire bar-

rel to increase tensile strength. It was
made available as the need for pins
carrying heavier current loads came into
demand. Plating is AMP gold over nickel,
silver, and tin.

TAPERED CONTACTS

These formed contacts are the smallest
of all A-MP tapered products. Especially
designed for 5 ampere connections, they
are a non-insulation support type contact

measuring only .029” in width at the tip
and .390" in length after crimping. Our
standard gold over nickel, silver, and tin
plating is available.

SCREW-MACHINED PINS

All A-MP Screw-Machined Taper Pins
are made to close tolerances from solid
high-conductivity brass or phosphor
bronze. They meet the most exacting
standards in electrical and mechanical

reliability and offer exceptionally strong
resistance to vibration and corrosion. In-
sulated and uninsulated types are avail-

able.

Both are designed with double
shoulders for easier, no-damage extrac-
tion of pin. Total wire range is 26 through
16 AWG, while insulation measurements
start at .040" and range up to .115".

‘63" Series PIDG* Taper Pins
(Pre-Insulated)

Insulation of this pin is uniformly thick,
specially bonded nylon which provides
exceptionally high dielectric strength.
The line also features a copper sleeve

which provides insulation support for the
conductor. The pins are color-coded for
easy wire size identification. Choice of
standard or special plating.

TAYP-AIR* Taper Pins

This last addition to the PIDG line fea-
tures a single shoulder. They are fabri-
cated from special leaded bronze with an
elongated pin section (which fits into
special TAYP-AIR blocks), and are able

to withstand severest vibration forces
encountered in airborne electronic equip-
ment. They are available in color-coded
wire size ranges of 24 through 16 AWG,
with insulation diameter range varying
from .040" to .115".

Solid Uninsulated Insulation
Support Pins

This pin is identical to the standard
PIDG pin body except for the addition
of an insulation support barrel. The in-
sulation support barrel recommends it for

use wherever vibration is a factor and
pre-insulation is not required. Standard
gold and special platings are available.

Patchcord Programming Systems
Taper Pins

These are screw-machined pins with a
single long shoulder which keeps the
insertion tool from spreading the contact
springs in the rear board of the system.

Patchcord Programming Pins are avail-
able in PIDG, Pre-Insulated pins.

Solid Non-Insulation Support Taper Pins

This pin is specially designed for higher
temperature performance than can be
demanded from any other type of A-MP
Taper Pin. Moreover, since insulation
support is lacking, it affords more dense

wiring capabilities. Two single shoulders
in one of two variations are intended for
use with wire sizes 26 through 22 AWG;
the other, with one small and one ex-
tended shoulder, is designed for use with
wire sizes 20 through 16 AWG.

TAPER PIN and TAB RECEPTACLES

A-MP Taper Pin Receptacles fall into
two classifications: for taper pins, and
taper tabs. Both provide the same high
degree of conductivity and mechanical
strength for recommended uses. Both can
be relied upon for high-reliability per-
formance. Taper tab receptacles are so
designed that when mated with the tab,
they wedge and make interlocking con-
tact with the wide variety of tab thick-
nesses commonly found on commercial
electronic components such as relays,
stepping switches, etc.

“37 SERIES FORMED TAPER PIN
RECEPTACLES

Receptacles in this series mate with
miniature taper pins with tip diameter
of .037". They are terminated with the
“F” crimp and are available with or
without insulation support. Mating pins

may be either insulated or uninsulated.
These receptacles are made from berryl-
ium copper to accommodate wire size
range from 26 to 20 AWG while insula-
tion range extends from .048" to .071".
Available in long and short types, recep-
tacles mate with pin lengths of .200” and
.250". Only the long type offers insulation
support.

“78” SERIES FORMED TAPER TAB
RECEPTACLES

Designed to mate with taper tabs
.016" to .023" thick and .078" wide across
the tip, the A-MP Series “78” Recep-
tacle is designed for the “F’’ crimp or as
an insulation-piercing receptacle. For the
former it accommodates wire ranges of
24 through 18 AWG, or 24 to 22 AWG,
with insulation range of .040" to .105".

With the latter, it accepts either tinsel
wire, or stranded wire in the 24-22 AWG
range. Serrations have been added to all
“F” crimp wire barrels to improve both
electrical and mechanical performance.
Tin, silver, and AMP standard gold over
nickel plating is available.

“98” AND “196"” SERIES TAPER TAB
RECEPTACLES

The *98” receptacle mates with a
tapered tab measuring .098” at its tip,
while the “196” is designed for .196" wide




tab at its tip. The “98” accepts wire
range size 24 to 20 AWG and is either
tin, silver or gold over nickel plated. The
*196” accommodates only wire range 22
to 18 AWG and, unless other plating is
specified, is available only in tin plate.

TAPER PIN INSERTS

Taper pin inserts are round, metal
receptacles mounted into taper blocks
for receiving taper pins. AMP makes
available both single and dual types

made of either brass or beryllium copper.

Both types accommodate ‘53" series

formed or solid taper pins.

TAPER PIN BLOCKS

In addition to the standard line of two-
piece nylon blocks, AMP has recently
introduced a series of one-piece solid
blocks, of the same material. This basic
material was chosen for its all-round
dielectric performance, strength and re-
sistance to heat. It also resists most
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organic chemicals and oils and provides
good protection against grease and elec-
trolytic corrosion. The second material
made available for taper pin blocks is
linear polyethylene which also has ex-
cellent insulating properties, superior
resistance to moisture and good resist-
ance to most organic chemicals, exclud-
ing strong acids.

Most A-MP Taper Blocks come in
basic units of 10, 20, 30 and 60 cavities
with any combination of single, dual or
command taper pin receptacles in each
block. Many other variations with a wide
range of configurations, sizes and colors
are also available.

Recessed brass or bronze inserts plated
with gold, silver or tin, are an important
feature of the A-MP solid Taper Block.
Recessed design helps as a barrier to volt-
age creepage. Every cavity in this type of

A-2.4—105M—PP—2-64

block is identified by raised numerals.
Special cavity design prevents moisture
entrapment and resulting warpage.

TAPER Technique Application Tooling

A variety of tooling is provided to meet
every kind of application need. But re-
gardless of type—whether hand or power
operated—every A-MP crimping device
completes a “bottoming” cycle which
exerts a precisely calculated pressure to
prevent over-crimping or under-crimp-
ing. Every termination for any given
wire range size is therefore identical in
appearance and electrical performance.

HAND CRIMPING TOOLS

Two basic types are available: (1)
double action, (2) straight action. Both
feature color and assembly coding to as-
sure use of correct tool for each taper

T

item and wire size combination. Align-
ment positioners control proper place-
ment of termination barrels in tool.

PNEUMATIC HAND FEED TOOLS

e

A number of taper items are adapted
to use in several types of pneumatically
actuated tools.

AMP-TAPEMATIC* PNEUMATIC TOOL

Plastic tape holds properly positioned
taper pins. An indexing device moves the
pins into crimping position. Operator
merely inserts wire and triggers the

cycling action, Capacity: up to 800 ter-
minations an hour.

AUTOMATIC CRIMPING MACHINES

Three types of automatic machines are

available: (1) AMP-O-LECTRIC* ma-
chine (above) crimps auto-strip taper

pins at rates of up to 4,000 consistently
uniform terminations per hour; (2) AMP-
O-MATIC*, machine actuated by foot
control, delivers up to 3,000 terminations
per hour; (3) STRIPPER-CRIMPER
machine combines stripping of the wire
and crimps at speeds of up to 2,000 per
hour. All speeds are approximate, de-
pending on operator dexterity.

CERTI-LOK* Insertion Tools

The critical factor in inserting taper
pins is to provide just the right amount
of impact force for proper seating. This
is accomplished with any of three A-MP
insertion tools. All of them contain a
calibrated spring that applies a force
to the hammer which delivers the proper
amount of impact to the tip of the
insertion tool. The three tools referred
to include: (1) Standard Insertion Tool
for proper insertion; (2) Pull-Test Tool
which inserts and provides a gauged trip
pull for testing retention force; (3)
Captive Tool that cannot be released
from the taper pin until the pull-test has
been made.

Illustrated here is the CERTI-LOK
Insertion Tool that permits a pull-test
to be made on the inserted pin to deter-
mine adequacy of retention force.

TAPER PIN EXTRACTION TOOLS

Shown is the tool used to extract
Standard ‘“53” Series Taper Pins. A pis-
tol type tool is available for extracting
TAYP-AIR Pins. Both are compact types
that permit easy access to tight areas.

These, then, are the basic facts con-
cerning the most extensive line of taper
products available in the industry. They
are supported by voluminous test data
which gives conclusive evidence of per-
formance capabilities in a wide range of
applications. Our research, testing and
product development engineers stand
ready to assist you in applying test and
performance data to your requirements.
Your inquiry will be passed along to
the right men, properly processed and
promptly answered.
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COMING EVENTS

APRIL

Apr. 12-17: 95th Tech. Conf. of Soc.
of Motion Picture & TV Engineers,
SMPTE; Ambassador Hotel, Los An-
geles, Calif.

Apr. 13-15: Annual Mtg. & Expos. of
Inst. of Environmental Sciences;
Sheraton Hotel, Phila., Pa.

MAY

May 4-6: 10th Nat'l Aerospace Instru-
mentation Symp., ISA; Biltmore Ho-
tel, New York, N. Y.

May 4-6: Annual Mtg. & Tech. Conf..
Region [ll, IEEE; Jack Tar Harrison
Hotel, Clearwater, Fla.

May 5-7: Electronic Components Conf.
(ECC), IEEE, EIA; Marriott Motor Inn,
Washington, D. C.

May 7-8: S.E. Textile Industry Conf.,
IEEE; Atlanta, Ga.

May 11-13: NAECON (Nat’l Aerospace
Electronics Conf.), PTG-ANE, Dayton
Sec., AlAA; Biltmore Hotel, Dayton,
Ohio.

'64 Highlights

WESCON, Western Electronic Show and
Conv., Aug. 25-28, I|EEE 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, |IEEE; Boston, Mass.

May 11-14: Design Eng. Show & Conf.,
ASME; McCormick Place, Chicago,
1.

May 18-20: Electronic Parts Distributors
Show; Conrad Hilton Hotel, Chicago,
11K

May 19-20: Nat'l Appliance Technical
Conf., IEEE; Ben Franklin Hotel, Phil-
adelphia, Pa.

May 19-21: Int'l Symp. on Microwave
Theory and Techniques, PTG - MTT;
Int't Inn, Int'l Airport, Idlewild, N. Y.

May 20 -22: Pulp & Paper Industry
Conf., IEEE; Netheriand Hotel, Cin-
cinnati, Ohio.

INTERNATIONAL

Int'l Conf. on Magnetic Recording, July
6-11, British Inst. of Radio Engi-
neers, IEEE, et al; Institution of Elec-
trical Engineers, London, England

Int’l Conf. on Microwaves, Circuit The-
ory, and Information Theory, Sept.
7.11, IECE of Japan, IEEE, et al;
Akasaka Prince Hotel, Tokyo, Japan

Third Canadian IEEE Symp. on Com-
munications, Sept. 25-26; Queen
Elizabeth Hotel, Montreal, Canada
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1 WRS INASTACT B Z=
136 MILES OF
- CONTINGGGS LOop TRPE

A gocd fact o remember! One 60-pound KRS DATA-STACT™ DR-2 is equa!
to almost any instrumentation record,/reproduce function you could give
it between DC and 100 kc. And, it's the oniy Cartridge Instrumentatior
Recorder aofe to log 1Y miles of two-channel data without reloading.

SIX RECORDERS IN ONE It's true! Each DATA-STACT DR-2 Recorder oper-
ates a staek of six KRS STACTape™ Cartridges. Each cartridge holds a two-
channel, 1,200-foot continuous-loop roll of Y4-inch tape. Used sequential-
ly, they provide 7,200 feet of two-channel data-logging capacity at any
one of six selectable tape speeds. Operated simultanecusly, they ean
record up to 1,200 feet of 12-channel data.

NO MECHANICAL ADJUSTMENTS Extreme simplicity of the DATA-STACT
DR-2 Recorder eliminates the critical parts that cause adjustment head-
aches. All-solid-state circuitry contributes to its exceptional reliability.
Complete system price range from $2,500 to $10,000.
For mere facts on KRS CATA-STACT DR-2 Cartridge Instrumen-
tation Recorders, write for tnstrumentation Div. Bulletin DR-2.

Dept. E.l., KRS Electronics, 4035 Transpcrt Street, Palo Aito, California

K ™ Trademarks af KRS Electronics
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PNPN

SILICON EPITAXIAL PLANAR SWITCHES

in TO-46 or T0-51 Co-Planar

ror

ON3254  ON3255  ON3256  2N3257  2N3258  2N3259

Anode

Voltage (V) 15 30 60 15 30 60
Triggering

Current (uA) 20 20 20 200 200 200

NEWEST ADVANCE FROM SYLVANIA—
offering advanced integrated Ibgic - NPN and PNP core drivers - Micro-

power 12 nsec switches and 1 Gc amplifiers + Microplanar high-current
switches and 850 Mc amplifiers - general purpose logic transistors - diodes

World Radio History




1.2V peak
0.9V peak

TRIGGERING PULSE- 30 ns width

00 ns width

LOW HOLDING CURRENT-10m»

V supply
R 5_0\/

| Anode
Re = 100 ohms

25°C, Rgk= 1K ohms

50V

Vin 3 \

With performance beyond any now available, Sylvania's
new PNPN three-terminal bistable switch family is ideal
for cross-point matrix switching, digital information
switching, core driving, memory elements, ring counters,
time delay circuits, limit detectors, pulse generators,
arming and detonating circuits, protective systems and
other low-level triggering applications.

Again Sylvania’s leadership in epitaxial planar technology
pays off—in excellent reliability and performance that can
only be summarized here. For more complete information
on Sylvania PNPN silicon switches, please contact your
Sylvania Semiconductor sales engineer, or write direct to
Semiconductor Division, Sylvania Electric Products Inc.,
Woburn, Massachusetts.

WORLD'S FASTEST 4-LAYER SILICON SWITCHES
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getall the special features

aF re actly. right from: a proven, sta 4
uction-line Stemes“thermostat, or from a minor modification
thereof. This alse gets your product off the ground faster .". . by
cutting lead *ime, slashing engineering and development costs.
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“And we
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representative on the double.

k Stemco Thermostats by Applications Engineering
right out of this world. A card

s

o

STEVENS manufacturing company, inc.

P. O. Box 1007 - Mansfield, Ohio

Type MX Hermetic
Snop-ocﬁng to aper. an temperature
rise anly. Capper kausing respands
more readily than steel types. Stand-
ord ‘talerances = 3°F with 2 ta 6°F
differentials; 1 to 4°F differentials an
special order.- 'i'emperoture 10° ta
260°F. Various termincls. and mount-
ing brackets. See Bulletin 6100,

Type AX Hermetic

Similar to Type MX but to
clase on temperature rise.
Wide selection of terminals

and mounting provisians,
highly responsive nan-ferrous
metal hausing. 2 to 6°F differ-
ential. Bullerin 3200.

Ibwill: bring our

THERMOSTATS

Type C Hermetic
Field-adjustable, pasitive-acting.
Electrically independent bimetal
strip type far operation from
—10° to 300°F. Nickel-silver case
with or without plating, depend-
ing on specificatians. Turret termi-
nals or wire. leads. For ratings,
etc., Bulletin 5000.

Type A Hermstic

Electrically independent bimetal
disc and high-response brass case
for quick,-snap-actian caatrol fram

. —10° ta 300°F, Various nan-

ferrous metol enclosunes, wide
variety of terminal arrangements
and maunting provisions, including
brackets. Bulletin. 3000.

*Above Steﬁcc~ Thermostats are designed and manufactured to meet most-requirements of applicable MIL specific?tiqns.

(L




WASHINGION TRENDS

COMSAT NEARS FIRST CONTRACTS—Com-
munications Satellite Corp. is about ready to hand out
first contracts. COMSAT asked 15 firms to submit bids
for engineering designs. It seems that two contracts
will be awarded. One will be for design of a high-alti-
tude satellite, the other a medium-altitude craft.
COMSAT will need cost data and satellite capacity of
at least 270 channels at first and more later. The me-
dium-altitude vehicle will orbit in 1906, the high-altitude
one will follow a year later.

IMPORTS A GROWING WORRY—Rising im-
ports of tungsten mill products (used in electron tubes
and in missile-rocket components) are deepening the
facial lines of many U. S. manufacturers and workers
alike. U.S. Office of Emergency IP’lanning is looking
into the tungsten situation, directly at the request of
General Electric’s Lamp Division. To date, the White
House has extended only sympathy (no corrective ac-
tion) to firms and unions hard hit by imports. If the
import situation gets worse, Congress may act to limit
imports of many goods.

CONTRACTING CHANGES COMING—The gov-
ernment’s cost-cutting program is causing massive
changes in defense contracting. Shifts are egged on by
charges that industry is making “undue profits” from
contracts. Some charges of defense profiteering come
from Vice Adm. Hyman Rickover. He tells Congress
that some firms make excess profits through such de-
vices as overhead charges and subcontracts with divi-
sions of their own firms. The Admiral calls for new
procedures under which the U. S. could study in ad-
vance cost estimates and other factors in a contractor’s
sales offer.

ASPR RULING STIRS FEAR — A recent court
ruling gives the government complete power to end a
contract when it pleases. Now, defense firms, particu-
larly electronic, are preparing countermoves should the
ruling be broadly accepted. Pressures on DOD to alter
a key phrase, or on Congress to remove it, are under
study. The Supreme Court refused to review a Court
of Claims ruling: the lower court decided that a part
of the Armed Services Procurement Regulations does
have force of Law. The phrase, in effect, says that a
standard clause allowing the government to end the
contract for convenience “shall be inserted” in all con-
tracts over $10,000. Contract officers had thought of
this as permissive, but the court rules it to be mandatory.

ELECTRONIC INDUSTRIES -+ March 1964
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GOVERNMENT BUYING PLAN TO BE RE-
VEALED—Industry soon will get to know how to
gear its output to the foibles of defense buying. Penta-
gon planners will kickoff a series of private briefings
for major industries early this Spring. Top echelons
from the electronic industry will be among the first.
Past Driefings never before called for management
planning aid via disclosing of defense trends. Briefings
will be for prime military suppliers.

R&D FUNDS KEEP TRENDING UPWARD—
Despite Senate and House probes, federal R&D budgets
asked for Fiscal Year 1965 have gone up by about $400
million. The total now is about $15.3 billion. Though
the DOD cut about $500 million in fund requests,
NASA has asked for more than that in addition. Over-
all 1964 R&D costs in the U. S., including government
and private funds, may reach $20 billion, so say Battelle
Memorial Institute economists. They conclude that 1964
should be the third year in a row that more than $1.5
billion have been added to R&D funds after Congress
has said “no!”

RESEARCH CENTER FIGHT STILL ON—A
lengthy justification by NASA head James E. Webb
for renewed efforts to locate NASA’s electronic re-
scarch center in Boston keeps the squabble going. Some
members of Congress still look with disfavor on the
move, mostly because they want the fifty-million-dollar
lab in their own states. Others are critical because they
believe a political plum is being given to Sen. Edward
Kennedy (D-Mass.) Senate and House space commit-
tees have just a few more weeks to turn down the
Boston location ““45 days from the date the report from
Webh was made.” Webb’s report says that Boston is
favored because of concentration of universities, indus-
try and scientists in the area.

FIGHT FOR PATENT RIGHTS ABROAD —
Industry is making some progress in the uphill battle
to protect U. S. patents in overseas operations. A strong
drive is building up in Congress. Protection of patents
against foreign expropriation may be tied to the for-
eign aid bill. Sen. Bourke Hickenlooper (R.-Iowa) is
pushing for an admendment to the foreign money bill
to cut off U. S. funds to any country that takes over
an American-owned patent unless the U. S. firm is paid
for it. The State Department and the internationalist
bloc in Congress usually puts up a bitter fight against
efforts to tie strings to the foreign aid bill.
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dhould YOU specify this small
four-pole relay by P&B?

Here is why so many engineers have

An extraordinary combination
of features distinguish the KH
relay. Small size (only slightly
larger than one cubic inch), 4-
poles, exceptional electrical
stability over a long life, a wide
choice of mountings . . . all of
these and more are found in
the KH.

SWITCH
FOUR CIRCUITS
FROM LOW LEVEL TO 3 AMPS

This is a four-pole
relay normally
used in a 4 Form
C arrangement. It
can be supplied
with a 2 Form Z
(DPDT-DB) con-
figuration or, by
not wiring certain
contact termina-
tions, any four-
pole combination
of Forms A or B
may be achieved. Beryllium copper
is used for the contact arms for ex-
cellent conductivity and long
mechanical life.

Both AC and DC relays are

26

available. Minimum power require-
ment for AC relays is 0.55 volt
amperes at 25°C. DC relays will
operate on only 0.5 watts at 25°C.
KH relays are rated at 3 amperes,
as shown below. Under certain
favorable conditions, AC relays
will switch up to 5 amperes pro-
viding extended life is not required.
Expected mechanical life is excep-
tionally great: 100 million cycles for
DCrelays; 50millionfor ACrelays.

TERMINAL BLOCK
CONSTRUCTION
CONTRIBUTES TO RELIABILITY

Glass reinforced
alkyd, a material
of exceptional di-
mensional stability
and dielectric
properties, is used
for the terminal
block. The termi- .
nals are molded M
into the block.
This construction
serves to keep the relay in precise
adjustment throughout its life.
The pierced solder terminals are
easily accessible, speeding hook-up.
Each terminal is identified with a

number molded in the block to
simplify wiring. Taper tab termi-
nals are also available on dust
covered relays.

CHOOSE
FROM WIDE
VARIETY OF MOUNTINGS

The terminal block is uniquely
embossed to allow for mounting
KH relays on metal strips or an-
gles. This embossing, around the
two bottom terminals, keeps the
relay from turn-

ing when thenut - s
is tightened on 2
the stud.

3
1]
The KH may /1 e
be mounted in a W
variety of ways, \

all compatible
with modern pro-
duction techniques. A tab-and-stud
mounting plate on any side or the

ELECTRONIC INDUSTRIES - March 1964




top of the dust cover is available.
Also, a choice of three sockets may
be used to make the KH a plug-in
relay. One socket has printed cir-
cuit tabs, the other two have
pierced solder terminals. These
measure %" and " long. Hermeti-
cally sealed relays (KHS) can also
employ the sockets. g

A hold-down
spring, for socket-
mounted relays in
applications sub-
ject to high shock
and vibration, is
also available.

ARMATURE TAIL SPRING
ASSEMBLY
DESIGNED FOR RELIABILITY

To achieve optimurm specifications
for the armature
return spring, we
used our Instron
Force-Displace-
ment Tester. The
carefully deter-
mined and con-
trolled spring
rate contributes
to the reliability
and long life of the KH.

The tail spring holder itself ex-
ertsa forward biason the armature,
keeping it precisely positioned on
its fulcrum point. This bias re-
duces wear caused by friction, aids
in maintaining the relay’s adjust-
ment and serves to extend the life
of each unit.

Long armature stops, extending

DOASLOL Y ey
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down the back of the relay. ward
off damage caused by severe shocks.

CHOICE OF
ENCLOSURES
TO MEET ALL REQUIREMENTS

Dust covered
KH relays (KHP)
can be ordered
with translucent
nylon or clear
Lexan cases.
Hermetically
sealed relays are
designated KHS,
and are enclosed -
in a steel cover. The nylon cases
are available on special order in
red, blue, green, yellow or black
so that relays in various circuits
may be color coded.

RELIABILITY OF KH SERIES
FIELD-PROVED IN MANY
APPLICATIONS

The KH was first used three years
ago in telephone carrier equipment.
Since then it has found its way
into such diverse gear as citizens
band transceivers, dictating ma-
chines, walkie talkies, computors,
aircraft communications equip-
ment, scoreboards, alarm systems,
and many others.

For full information about
America’s fastest growing general
purpose relay, call your local P&B
authorized distributor, your P&B
Sales Representative, or write:
Technical Information Section,
Potter & Brumfield, Princeton,
Indiana.

STANDARD COIL DATA

KH AC Relays

KH DC Relays

CONTACTS:

Arrangements: 4 Form C (4PDT). 2
Form Z (DPDT-DB).

Material: 34, " diameter silver is stand-
ard. Silver cadmium oxide, gold
alloy and palladium available.

Rating: 3 amps @ 30 volts DC or 115
volts AC resistive for 100,000 op-
erations.

COILS: (See Coil Data Chart.)

Power: AC: 1.20 volt amperes nominal
@ +25°C., .550 volt amperes min-
imum @ +25°C.

DC: 0.9 watt nominal @ +25°C., 0.5
watt minimum operate @ +25°C,,
2.0 watts maximum @ +25°C,

TIMING VALUES:
Nominal Voltage @ 25°C  Max. Values

Voltage Resistance Average Current | Voltage ResistanceinOhms [Inductance in
in Ohms (Approx.) in ma +10% @ +25°C  Henrys (approx.)
6 10.5 200 6 40 .08
12 43 100 12 160 .28
24 160 52 24 650 1.0
48 668 25 48 2,600 4.5
115 3,900 10.5 90 9,000 13.5
110 11,000 17.0
KH SERIES SPECIFICATIONS
I/16"HIGH NUMERALS - ? max. |

RAISED .005 APPROX. 4
k I——no—'
-317—

Pull-in time 13 ms
Drop-out time 10 ms

INSULATION RESISTANCE: 1500
megohms min.

DIELECTRIC STRENGTH:

500 Volts rms 60 cycles between
contacts.

1000 Volts rms 60 cycles between other

elements.
MECH. LIFE: DC: In excess of 100

/ — sal--—| grm._l

million cycles. AC: In excess of 50
million cycles.

RIDE THE AMF MONORAIL AT THE NEW YORK WORLD’'S FAIR

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

¥ | POTTER s BRUMFIELD

DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY
IN CANADA: POTTER & BRUMFIELD, DIVISION OF AMF CANADA LIMITED, GUELPH, ONTARIO

ELECTRONIC INDUSTRIES -
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CHOOSE FROM THE BROADEST LINE IN THE INDUSTRY

Cinch offers over

of “Jones”
@@ ARRIE
NAL

LOCKS

22 Basic Styles
All Popular Terminal Variations

1000 to 4000 V. maximum, r.m.s.
15 to 90 amp. current capacity
Competitively priced

You can have exactly the unit you need when
you specify ‘“Jones” barrier terminal blocks
by Cinch. You can even specify the insulation;
G P black phenolie is standard on all 1500
types, but other materials can be supplied
on special order. A wide variety of terminals
are available to meet nearly every require-
ment, including serew, wrap-post, solder,
solderless and “Quick-Clamp.”

For immediate delivery—over 450 types are
in stock at your Cinch distributor’s ware-
house—at factory prices in quantities up to
999 pieces.

FREE: A new 24 page catalog containing
detailed electrical and mechanical specifica-
tions on ‘“Jones’ Barrier Terminal Blocks.
Write for your copy.

*Available from standard production.

CINCH MANUFACTURING COMPANY

1026 South Homan Avenue, Chilcago, lilnols 60624
Plants located in Chicago, Illlinols; Shelbyville, Indlana;
City of Industry, California; and St. Louis, Missouri

CC-6405
A DIVISION OF UNITED-CARR FASTENER
CORPORATION, BOSTON, MASSACHUSETTS
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FEDERAL ECONOMIES TO PLACE
BURDENS ON MANAGEMENTS

Tight government buying measures
in 1964 will combine with growing
technological challenges to ‘‘place un-
precedented premiums on manage-
ment excellence;” the prediction is by
Charles L. Davis, Honeywell Vice Pres-
ident, Military Products Group.

Mr. Davis believes that demands by
government officials, military leaders
and taxpayers for economy and effi-
ciency will produce a fierce wave of
competition in 1964. Those demands
can be met profitably through good
management, he added.

Spending for defense and space
electronic goods will go on rising even
though total defense budgets decline.
Electronic spending may increase by
as much as $3 to $6 billion in the
next three to four years, Mr. Davis
predicted. Management’'s ability to
control operating costs and cut high
overhead can produce improved prof-
its. Such profits could be as much as
509 more if DOD carries out its in-
centive policies at the contracting
level.

The electronic industry has de-
pended on R&D contracts to fill gaps
between big production jobs, Mr.
Davis pointed out. Now, emphasis will
be on smaller programs. The govern-
ment will want only the best R&D.

RESEARCH AND DEVELOPMENT
BECOMING A BUSINESS ITSELF

Research and development—once a
principal means to production business
—is now more of a business itself. For
1964, some experts predict a govern-
ment-funded R&D bill of $14 billion or
more.

D. C. Sayles, Directorate of R&D,
Army Missile Command, made a brief
analysis of R&D efforts by the military
services. He describes the Army as re-
lying more heavily on its own R&D than
any other serivce. In 1961 the Army
handled some 439% of R&D work “in
house,”’ compared with about 309, for
the Navy; the Air Force took on 13%.
In all cases more than 509, of the
R&D market was contracted outside the
military services.

The percentage of R&D allotted to
the industry by the Army's Missile
Command, however, far exceeds that
of all the rest of the Army. This is
mostly because giant-sized facilities
are needed for major missile systems.

Its allotted research, development,
test and evaluation (RDT&E) funds
come to more than $500 million. Of
this, some 919% is spent in industry,
89, in-house, and 15 of 1% in educa-
tional institutions.

ELECTRONIC INDUSTRIES -
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ESTIMATES OF WORLD ELECTRONIC OUTPUT

(In Billions of Dollars)
“ELECTRONIC INDUSTRIES” ESTIMATES

1960

United States $10.6
Common Market Nations* 3.0
Japan. ... . 1.2
United Kingdom 1.3
All Other Nations Including Canada 1.1
U. S. Firms Producing Electronic**

Goods in Free Europe . . .69
Estimated Total World Output of

Electronic Produets. . . 17.2

1961 1962 1963 1964 1965
12.1 13.8 15.3 16.3 17.1
3.3 3.7 4.1 4.5 5.0
1.4 1.8 2.2 2.6 3.0
1.4 1.5 1.8 1.7 1.8
1.2 1.3 1.4 1.5 1.6

.93 112 1.7 "4 2.8

19.4 221 24.6 26.6 2B.5

*Belgium, France, West Germany, Italy, Luxemburg, Netherlands

**Not added to total output

Sources for basic data: Electronic Industries

Association;

BDSA—Department of Commerce;

Stanford Research Institute

TAX CUT MAY SPUR TV SALES BUT COLOR CRT'S LAG DEMAND

Color television will get a major
boost from a $5 billion gain in con-
sumer spending from Federal tax cuts,
predicts Raymond W. Saxon, President,
RCA Sales Corp. He forecasts a rise
of at least 99 in total home enter-
tainment retail dollar volume in 1964,
including imported goods.

The RCA executive recalled that
color TV, already enjoying record sales,
helped lead the television industry to
a new record in both unit and dollar
volume in 1963.

Meanwhile, a shortage of color pic-
ture tubes is holding down the output
of color sets while the demand mounts,
according to major set producers. They
complain that RCA, which puts out
more than 909, of all color tubes, is
unable to fill requests for additional
tubes. RCA admitted that demand is
exceeding producing capacity.

RCA currently sells color tubes to
more than 25 color set makers, keep-
ing at least 509, of its output for its
own use. Among other producers,
Zenith is believed to be second to
RCA in color set output.

Until last year, RCA produced all
color tubes. Three other firms have
begun pilot runs but their output is
limited, so far. The new producers are
National Video Corp., which is produc-
ing a tube developed by Motorola;

AM, FM, TV BROADCASTERS TOP
$2 BILLION REVENUE IN '62

The FCC reports that the AM-FM-TV
broadcasting business made a little
more than $2 billion in total revenue
for calendar 1962.

Sales rose to $4,122.1 million,
which is $213 million, or 119, over
1961 revenue of $1,909.0 million.

March 1964

Sylvania, subsidiary of General Tele-
phone; and Rauland Corp., a Zenith
subsidiary.

Motorola and National Video had
difficulties with their new tube but
both firms say *he ‘bugs are being
worked out.”” Several firms expect to
relieve the pinch later in 1964 by buy-
ing color tubes from any of the new
producers.

Joseph Wright, Zenith President,
said that the company’s output of its
new color tube by December 1963
was several thousand beyond quota.
Zenith color tubes may be available
to set makers by April or May.

Sylvania expects to be in steady
production of color tubes this year
for its own use, and for sale to others.

NEW AD-PHONE DEVICE DIALS
50,000 CALLS, GIVES ‘PITCH’

Here's a new one for the market. A
telephonic-electronic device threatens
to create an army of irate customers
as well as a new market.

Called ‘“Electro-Com,”” the device
can call as many as 50,000 telephone
numbers automatically. When a callee
answers, the device throws a tape-
recorded sales pitch, says goodbye,
and ‘“hangs up."”

It's very patient. With a busy signal,
or nc answer, it will call back later.
For telephone interviews, the device
could also tape-record answers to ques-
tions. Typists could transcribe answers
-——until another device is made to do
the transcribing.

To complaints that people will re-
sent being harangued by an advertis-
ing machine, its backers say most peo-
ple don't feel guilty about hanging up
on a recorded message now.
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LASER FINGERPRINTS

Photo represents a mcthod, devcloped at Electro-Optical Systems,
Inc., Pasadena, Calif., for identifying spatial cohcrency of a laser
beam. Individual orints arve lignt reflections from a gas lascr after
emitting ray was split, then rejoined with the original beam.
Resultant lines (third row from top) rcpresent interfercnce of
bottom row of original beam upon top row of secondary bcam. Ex-
istence of interference pattern proves light in top and bottom
rows of original bcam have fixed phase relationship (cohcrency).

AUTOMATIC PRINTS

Reduced megatives of engincering drawings are fed to a Revolute
M4 automatic blueorint machine at Northern Electric Co.'s Mon-
treal facility. The machines, made by Charles Bruning Co., allow
negatives to be reduced either 385 or 50% in each dimension.

ELECTRONIC SNAPSHOTS...

The changing STATE-OF-THE-ART
in the electronic industries

CONTROLLER

Bendix Corp’s Dyna-
Path-24, tour-axis
numerical contouring
system  (right) s
shown installed on a
profile milling ma-
chine. Four machine
motions are con-
trolted by commands
from binary - coded
decimal, sunched
tape mounted on a
300 line/sec. photo-
electric tape reader
in tne machine con-
trol unit.

CONDITIONER

Signal conditicner is
compared in size io
a cigarctte lighter.
The signal condi-
tioner is the heart
of a Project Gemini
blood pressure meas-
uring system dcevei-
oped by Garrett-
AiResearch, Los Ar-
geles. Earlier Project
Mercury unit is
shown above.




PINPOINT WELDING

Aerojet-General Corporation's (Azusa, Calif.) Microwelder Mark
11 finishes welding a series of gold and silver wires to a
thin circuit (gold on chrome on glass). Diameters of wires
welded are, from left, 0.001 in., 0.0007 in., 0.001 in. and 0.0005
in. The dime was placed under the circuit for size comparison.

EXPERIMENTAL TRACKER

Engincers at White Sands Missile Range are dwarfed by 60-foot
AMRAD (Advanced Rescarch Projects Agency Terminal Mcasurcments
Radar) antenna. The radar, developed by Raytheon Co., Lexington,
Mass., will be used to obtain basic rcentry physics phenomena of
ballistic missiles. Pcak oower of the transmitter is 10 megawatts.
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HATS OFF TO BOEING . . .
men at Boeing for dramatically demonstrating their engi-

congratulations to the

neering skills by the global reliability test flight of the
7217. Hats off too to the many equipment manufacturers
who have contributed their best efforts to the success
of the amazing turbofan transport.

Pyle-National can take a modest bow too, since we have
supplied the stainless steel circular miniature connectors
which link the electronic and control circuits into a func-
tioning system. Pyle-Star-Line Mercury Series connectors
have a reputation for providing measurable reliability

over and above MIL-C-26500 specifications where the
ultimate in performance has been required.

Pyle-National has supported its exemplary environmental-
resistant connectors with notable engineering service—
from design to delivery.

Soon to be released will be MIL-26500 miniature connec-
tors with aluminum shells which will broaden applications
into possible new areas.

Please call our representatives, or see us in E
booths 74 and 2205 at IEEE, for full particulars.

CONNECTOR DIVISION, THE PYLE-NATIONAL COMPANY,

Also manufactured in Canada by: Pyle-National {Canada) Ltd., Clarkson, Ontario

1334 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS

Pylé-Natlonal

ELECTRICAL CONNECTORS  LIGHTING EQUIPMENT  CONDUIT FITTINGS
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SNAPSHOTS (Concluded)

OMNI-DIRECTIONAL

Horizontally polarized, omni-directional, log
periodic antenna is built of lightweight alu-
minum. Made by Dornc and Margolin, Inc.,
Westbury, N. Y. it will withstand winds of
100 mph. Frequency range is 30 to 260 MC.

ELECTRONIC CONTROL

Miss U.S.A. of 1960, Loretta Powell, demon-
strates an electronic speed control developed
by International Electronics, Ltd., Trumbull,
Conn. The unit will allow dialing any speed
desired on any product powered by a univer-
sal ac-dc or series dc motor used on 110-120
volt current. A feedback circuit keeps tool
under full torque at even lowest speeds.

’ -

TRIODE LASER

Bell Telephonce Laboratories scientists P. K. Tien (r), D. MacNair
(H} and H. L. Hodges (center) cxamine ncw triode laser. Intensity
of the laser light can be modulated by varying the voltage of
a grid inside the laser tube. Photo shows two lasers in parallel.

AT THE FAIR

Cut-away of the RCA pavilion at the 1964-65 New York World’s Fair shows the three major
areas of interest. Concentric circles are oroduction and control areas of the color TV
facifity. Circular and rectangular arcas to the right are lounges for visitors. Area in
the upper lcft hand corner is the reception area where visitors will be able to see
themselves on color TV and view representative displays of cther RCA products and services.




Do you have a new idea you think WHY
will shake the electronic market? If SMAI-I.
you maintain a know-it-all attitude,

lack a sound financial plan, are un- ELECTRONIC

dercapitalized, chances are that your

venture into the electronic business FIRMS
will fall on its face. Charles Salik,

Electronics Capital Corp., tells

what will probably happen and why. FA“_!

Q - l."n'-tp_’ ...

By PHILIP GEDDES

Editor-at-Large
ELECTRONIC INDUSTRIES
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“Many small firms

are not structured to take part

in tomorrow's electronics,”

says Charles Salik, president

of Electronics Capital Corp.

“They have a problem

in mceting the payroll today.

Of some 1500 small firms we examined
about 1200 are doomed to failure.”

e 63
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“One aspect of failure

is poor financial planning,

whether firms are well capitalized or not.
We have found that most small companies
are very poorly organized financially.

They have no realistic financial plan.”

Charles S. Salik, right, ECC president,

and Richard T. Silberman, cxccutive vice president,
with model of ECC building in San Diego.

“We have learned from bitter experience

that you cannot be too exact in your judgment

of management and its potential.”
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How MANY ELECTRONIC COMPANIES SUCCEED in pro-
portion to those that start? Charles E. Salik, presi-
dent of Electronics Capital Corp. answers, “less
than 5/10th’s of one percent.”

Over a four-year period ECC looked at 1500 small
electronic firms with an eye to investing in them. Out
of that number, Mr. Salik predicts that 1200 are
doomed to immediate failure. Of the 300 remaining,
his company chose to invest in only 20. Three of that
20 are already listed as unlikely to succeed, in IECC’s
terms.

Investment hanker Salik suggests that it may be
too easy to get into husiness. There are too many
people still willing to put money into any electronics
company. Despite the market shakeup of nearly two
years ago, two or three engineers can easily form a
group, make some plans, maybe build a prototype,
raise money, and then they are in business.

Mr. Salik points out that despite the gloomy sta-
tistics, there is a continuing need for small business
in electronic technology and aerospace. In addition to
valuable contributions to technology, small companies
also contribute to their customers’ financial health by
allowing better net profit per invested dollar.

The small business has to take all the risks in
terms of delivery and cost, while the large companies
risk their good name in the end product of the joint
efforts. This does not mean that hig companies do
not have responsibilities to small concerns to enable
them to operate on limited capital.

If it is any consolation to the would-be entrepre-
neur, the failure rate in electronics, Mr. Salik points
out, is lower than in the total small business segment
of the economy. This is attributed to the high degree
of obsolescence in electronics giving more people a
chance to participate in husiness.

Growing Large

Mr. Salik has no choice but to be a realist in his
survey of small business. ECC’s health is dependent
on sound bhusiness judgment of others. He admits
that many large concerns are poorly managed but
points out that large companies have room for maneu-
vering into better positions. They can recover from
mistakes.

No small business operator to his knowledge wants
to remain small ; small investment business companies
exist to help them grow larger. e says, “Many
small businesses are not structured to participate in
tomorrow’s electronics. They have a problem in
meeting the payroll today.

“They try to get into established market, establish
a wedge, then eventually build enough cash flow to
be able to spend money on some research and devel-
opment in the future.”

ELECTRONIC INDUSTRIES -+ March 1964

He adds that with the proper capital backing them,
the chances of doing this are considerably greater.
“We in all honesty finance them to become large
business. In order to initially finance them we must
make sure that they meet all the criteria to qualify
as small business hut the hope and objective of this
capital hank is to make sure that they do everything
possible to hecome larger.”

Help for the small husiness operation is also often
forthcoming from large firms, usually not out of
altruism but for sound business reasons. As Mr.
Salik says, “They don't do it because it is a good and
nice thing or because they want to help the general
economy of the area in which they live. They do it
because 1t is profitable.” It goes without saying that
12CC’s motives are comparable.

Failure Patterns

Business failures have common elements running
through them. As obvious as the basic patterns may
First on
Charles Salik’s list is under-capitalization. He says,

seem, they occur over and over again.

“. . . this takes two forms, dollar and personnel. If
you under-capitalize in dollars your chances of suc-
cess are almost zero. The reason being that if you
get to a certain point in development and run out
of money, it’s almost impossible to get any more. In
the eyes of the investor you have already lost too
much.

“It’s true of everybody who has ever invested in
small business, that some have patience, others do
not. The small businessman has the problem of con-
stantly being heckled by the fellow who put $25,000
together with his relatives and friends and who wants
performance. A big company automatically expects
a certain amount of loss. We know how to minimize
the losses of the early stages and move into the profit
area as soon as possible.

“The second part of under-capitalization is man-
agement. If you cannot afford management: a mar-
keting man, a good general manager, a good technical
manager, and perhaps a good manufacturing man-
ager, the chances of success are again quite limited.

“A management organization is structured from the
financial. In other words, how much can I afford to
pay for a first rate engineer ? How many engineers can
I afford? Can I do all the engineering myself? If I
do, who is going to do the general management? Who
is going to worry about the planning and control?
Who’s going to worry about manufacturing tech-
niques? Can I be in engineering while equipment is
going through the manufacturing facility ?

“One other aspect of failure is poor financial plan-
ning, whether companies are well capitalized or not.
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SMALL BUSINESS (Continued)

We have found that most small businesses are very
poorly organized, financially. Almost all of them
have no realistic financial plan. They have no budg-
ets. They have no cash flow estimates. Their plan
rarely goes beyond six months, at most a year. Where
they might start with a plan, it is soon discarded and
ignoréd.

“They give no credence to their budget. They
vary from the budget so widely that it has no effect
whatsoever. Their spending is based solely upon that
state of nirvana when they get their first order. If
that order does not materialize or there is a delay,
their chance for success just slowly drifts away until
eventually they fail.

“You cannot budget high hopes. You can only
budget facts and be realistic. Small businessmen
rarely understand financial planning. Many times
they understand technical planning and marketing but
they usually come out of big companies where they
are used to plenty of capital. And they proceed to
spend money in almost the same manner as they did
in the large company.”

Planning for Error

Small business investment companies such as ECC
must have criteria to evaluate the capabilities of the
embryo company. ECC itself has no guarantee of
success. Intuition is not enough in making judgments
Mr. Salik and his band of legal,

technical and management experts have to investi-

on investments.

gate thoroughly the creative, managerial, and market
potential in any company they survey.

Most companies in Mr. Salik’s experience rarely
ask for enough money to get started. He says, “They
are usually far below what they need. This doesn’t
necessarily disqualify them. If anything when we go
over their affairs thoroughly we begin to show them
how to plan financially. Since management is not an
exact science you have to have wide good judgment
with regard to the risks that are involved, or how
much error you can afford.

A REPRINT OF THIS ARTICLE CAN BE OBTAINED
by writing on company letterhead to
The Editor
ELECTRONIC INDUSTRIES
Chestnut & 56th Sts., Phila., Pa. 19139

“Most people in small business do not plan for
error, that is, errors in judgment, design, or market-
ing, and so forth. And, if they don’t plan for it, if
they have not made sufficient allowance, or have no
capital by a factor of almost one to one, or one to two,
then they are more than likely to fail.”
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Personality Problems

A small company turns around the personality and
experience of the key founding figure. ECC finds it
essential to make a profile of the key figure since
problems in his makeup are likely to be reflected in
his company. Mr. Salik with customary frankness
draws an outline of desirable personal traits in the
top man.

“We have found that the most highly educated
engineer is not necessarily the best operator of a busi-
ness. With some glowing exceptions, there are few
PhD’s who are heads of successfully run companies.
FFor some reason the heavily academic-oriented indi-
vidual has difficulty in dealing with the daily problems
of running a business.

“He’s apt to fail if he has just a technical back-
ground, even though it is recognized that in order to
compete you must be an innovator. He has to develop
a sense of values and a sense of time. All the heads
of large electronics companies that I know, speak in
terms of buying time when they buy a company. A
good manager has to have a sense of time and a sense
of timing. They are two different things. And he
must recognize the importance of the other arms of
his business.”

Mr. Salik noted that many a technical man looks
down his nose at a good financial officer. A technical
man can turn to a financial man and say, ‘figure out
what it's going to cost to make this item and don’t
be influenced by my enthusiasm, then I’ll tell you how
much we can get for it.” Ignoring this contribution
of the financial expert, Mr. Salik feels, is courting
disaster.

Wheelers and Dealers

““Another part of the man’s profile,” Mr. Salik con-
tinues, “‘must be his ethical concept of business. When
a man comes to us and tells us how he can in effect,
cheat, slip by, shoot for overruns, is usually a big
flash in the pan. He looks good at first and some-
times if he’s already in business he has a rather spec-
tacular beginning record. He does not necessarily
violate the law but perverts the intent between parties
and squeezes by.

“We have found that this man invariably fails be-
cause it is the mutual trust between buyer and seller,
between the small business and the large business that
usually carries it through in the long run. This is not
to say that a man should not use careful planning and
techniques in his planning and practices. When he
tries to cheat we find often in this business that many
investors are encouraged by his plans . . . he doesn’t
call it cheating but it gets down to that. This is a
personality trait that we try to discover as early as
we can.

(Continued on page 186)
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If youre interested in MILITARY-TYPE RELAY
RELIABILITY...

aper:
paranet

ckod emc
for electrical

ally.
operations
parnseters.

This Clare Relay Reliability Report
may be different from some other
reports you have seen. For example:

a—This data covers standard, pro-
duction-line relays sampled and
tested on a weekly basis.

b—This Report gives the results ofa
formally-defined Quality Assurance
Program, details of which are avail-
able for the asking.

c—Dataisreported in terms ofrelay
operations, not contact operations.
Each operation c¢f a dpdt relay re-
quires four contact operations. Relay
operations present the most strin-
gent measurement of reliability.

d— Reliability levels reported above
are derived by a recognized statis-
tical method which producesreliabil-
ity figures of assured authenticity.

‘What does this Reliability Report
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draw your own conclusions!

mean to the user of Military Type
Relays? You'll draw your own con-
clusions, of course. But here are two
comments which will be important
to you if you're concerned with
reliability:
7—Clare Relay Reliability state-
ments are completely factual—
backed by specific data compiled in
actual, routine tests on standard
Type F Relays.
2—Every Clare Type F Relay—
including those you are now using—
carries the same assurance of qual-
ity and reliability.

Produced on a mature, controlled-
process, large-volume production
line, Clare Military-Type Relays
are available to you at competitive
prices and delivery.

24-page Reliability Manual Now Available

24-Page manual presenting complete test specifications, pro-
cedures, test results for a one-year period, and a statement of
reliability derived from these tests. Explanation of Clare's con-
tinuous Quality Assurance Program. Forfree copy, use Reader
Service Number indicated below.

Clare Type F Relays provide non-
polarized, single side stable, single
coil operation.

Operate times: 3.5 ms nominal, 5.0
ms maximum (including bounce), at
nominal coil power.

Release times: 1.0 ms nomiral, 5.0
ms maximum (including bounce),
coil not suppressed.

Sensitivity: Just-operate power 250
mw.

(All ratings at +25°C ambient)

For additional information on Clare Military-Type
Relays, circle Reader Service Number below . . |,
or address C. P. Clare & Co., Group 3D7, 3101
Pratt Boulevard, Chicago, lllinois 60645.

Relays and related contro/ components
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Tie 196+ 1EEE INTERNATIONAL CONVENTION will
be held from March 23 through 26 at the New York
Hilton ITotel and New York Coliseum. This year’s
IEELE encompasses a full scope of technical activi-
ties. The Convention features a 20% increase in the
number of technical papers as well as about the same
increase in the number of exhibitors. This year’s
Convention theme is, .\ Glimpse of the Future.”

The world's largest technical meeting and exhibi-
tion is expected to draw 73,000 engineers and sci-
entists from 40 countries. Convention headquarters
will be in a new location, the recently completed
New York Hilton lotel, located at 6th Avenue and
53rd St.

Registration

All TEER members may register any day of the
Convention at either the Ililton or Coliseum from
9:00 AM to 9:00 ’M. Registration fee is $1.00 for
IEEL members and $3.00 for non-members,

1964 IEEE CONVENTION ...
A GLIMPSE OF THE FUTURE

The world’s largest technical meeting

will draw over 75,000 engineers

and scientists from 40 countries.

Its expanded papers program will

feature everything from a flip-flop

with one transistor to engineering management.

Technical Program

The increased technical program, consisting of 320
papers covering the latest developments in every area
of clectrical and electronies engineering, will be pre-
sented in 64 technical sessions. High point of the
program will be a special symposium on “Modular
Magic” 1o be held Tuesday evening. March 24 at the
f1ilton.

A panel of outstanding authorities moderated by
Patrick ilaggerty. President. Texas Instruments Tn-
corporated, will discuss the tmpact of processes and
techniques for fabricating microelectronic integrated
circuits.

Exhibits

More than 1000 exhibitors will display some $20
million worth of equipment, most of it for the first
time. The Show will be in two locations. Electrical
equipment will be on display at the ITilton and on all
four floors of the Coliseum.

More than 1000 exhibitors will display their latest equipment at both the Coliseum and the Hilton.




C. H. Linder
President |EEE

W. E. Peterson
Vice President

Banquet

Charles I°. Horne. President, General Dynamics/
Pomona Div. and President, lilectronic Industries
Associazion, will be the prircipal speaker at the an-
nual banquet to be held on Wednesdav, March 25,

in the Grand Ballroom of the 1lilton. This year’s

banquet will also featare the presentation of the fol-
lowing major | ELEE awards: Medal of Honor, Edi-
son Meda!, FFounders
the Idncation Medal. In addition, the 118 recently

\ward, Lamme Medal, and

elected Feilows will he recognized.

Those receiving the year's awards are: Harold A.
Whecler, President and Director of \Wheeler Labo-
ratories, the Medal of Horor; John R. Pierce, Bell
Telephone Laboratories, the Edison Medal; An-
dreww G. L. McNaughton, Ottawa, Canada, the
Founders Award; Loyal V.
Electric Co., the Lamme Medal; and B. Richard

Bewley, General

Teare, Carnegie Tech,, the Education Medal.
Ticid awards and prize paper awards will be pre-
sented at a special reception given by the IEELE
Board of Directors on Tuesday, March 24.
The Cocktail Party will he held on Monday eve-
ning, March 23, from 3:30 to 7:30 in the East Ball-
room of the Hilton.

Technical Papers Highlights

This yvear 320 papers will be presented at 64 tech-
nical sessions. These sessions, listed on page 43, will
be heldd in both the Hilton and Coliseum.
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The fidelity of nanosecond pulse transmission in
laminated coaxial structures will be discussed in a
paper entitled, “Improvement in Pulse Transmission
on Coaxial Transmission Lines by Reduction of Skin
Effect.” The ideal situation in which the laminated
conductors exhibit a constant surface imipedance is
investigated, and criteria for specifying maximum
allowable distortion associated with a given length
of line are determined. This paper will be presented
at Session 1 on Monday morning.

Computer-related topics will be given at Sessions
3 and 11. The computer man should find everything
to his liking at both sessions.

Leading off Session 3 will be a paper on the “Tun-

nel Diode Memory.” This paper will describe a
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NEW ... from Motorola a complete
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STANDARDS
LAB

All Solid State MOTOROLA
PRECISION FREQUENCY
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to provide a Frequency
Standards Lab fitted to your
accuracy requirements. The lab
contains a high stability oscillator
corrected to NBS or Navy » Selected, pre-aged precision 3 mc crystal
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Motorola 1011 Frequency Standard
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Per Day and_Short Term Stability, 1 Secon
Counts” ¢ True proportional control double
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reading linear fine frequency adjust «_ Solid
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Motorola Portable Frequency Standard
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(S1054AH) and 1x10-9 per day (S1054AL)
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¢ Completely Solid state circuit . Fine
frequency adjustment partsin 1010 « Model
S1054AL $1,600 . Model S1054AH $1,800
e Model SLN 6076A 24-hour battery kit $300

(“/ MOTOROLA rPrECISION INSTRUMENTS

See the "Lab" in action In Booth 3922 IEEE Show
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memory subsystem which uses a two-tunnel-device
memory cell matrix and is completely compatible
with a tunnel diode logic subsystem. Two other
papers to be presented at the same session will he
“High-Speed Threshold Logic A/D Converter with
Error Correction” and *‘IFerroclectric-Photoconduc-
tive Image Storage.” The system described for the
A/D converter is capable of quantizing analog signal
data into a 12-bit binary coded decimal word having
a conversion speed and accuracy of 200 kc and 0.1%
respectively. The paper devoted to “Ihotoconductive
Image Storage” will describe the work directed

toward fabrication of a new device capable of image

storage by exclusively solid-state means.

At Sessiont 11 the second part of Computer Related
Topics will be covered. The “Design of a Digital
Waveform Identifier” will describe a device that
performs the following function: given a set of
reference waveforms, it analyzes a long segment of
an input waveform to find which reference waveform
is contained in the segment. The identifier uses digi-
tal techniques. The waveforms are sampled at a
fixed rate and identification is based on samples.

The increased interest in the use of optics in char-
acter and pattern recognition is exemplified in the
“Application of Electro-Optical Filtering to Object
Recognition.” This paper shows that problems such
as unsharp focusing of images can be remedied by
electro-optical networks. It also shows how signal-
to-noise items of optical data can be improved.

A high-speed communication system that checks
for errors without the need for redundancy in the
original data will be discussed at Session . A paper
entitled, “Correlative Digital Communication Tech-
niques” will discuss a concept of transmitting data
by means of a signal having certain correlation prop-
erties.

A system developed for the U.S. \Weather Burean
uses a slow-scan vidicon to convert the optical image
of a PPI weather radar display to a narrow-band TV
signal. This signal can be transmitted over conven-
tional facsimile-grade telephone circuits. Scan con-
version equipment using a Permachon storage vidi-
con converts the slow-scan TV signal to a 625-line
TV display. A paper entitled, A\ Slow-Scan TV
System Using the Permachon for Scan-Conversion,”
given at Session 5, will explain the advantages of
this system over a microwave system. \lso discussed
will be equipment failures and performance details.

Coherent radar systems for airborune uses place
stringent  requivements on the extreme short-term
phase stability of the carrier-frequency generator.

If the carrier frequency is controlled by a quartz-
crystal unit in an oscillator circuit, serious difficulty
can be encountered with the phase modulation of the
carrier frequency due to vehicular environment.
“Measurement of Phase Stability of Quartz Crystal
Oscillators for Nirborne Radar Applications,” given
at Session 6, will discuss a method of making meas-
urements of modulation indices. This method
permits measurement directly at the oscillator
without prior frequency multiplication to the
SHF range.

The requirements for higher reliability in compo-
nents have caused most manufacturers to subject
their components to exhaustive life tests. This, un-
fortunately, doesn't solve the headache of the relia-
bility engineer when he is choosing components. You
see. advertised failure rates for components designed
for aerospace uses are generally low, due partially
to the fact that test samples are small. This results
in confidence-band spreads of several orders of mag-
nitude. I‘urthermore. these failure rate estimates are
not made under operational conditions. One method
of obtaining useiul data and analvzing the results
to permit intelligent design trade-offs will be given
in "Selecting Most Reliable Electronic Components,”
being presented at Session 8.

“Reliability Sereening Using Infrared Radiation,”
also at Session 8, offers another method of deter-
mining component failure. The inirared radiation
emitted by all compouent parts may possibly be used
to identify short-life or faulty parts, and predict the
degradation or drift of part parameters. It has been
shown that parts emitting abnormal amounts of in-
frared radiation under the same stress conditions
tend to fail earlier.

Logic circuit designers and power-snpply special-
ists will find “Power Distribution Systems for High-
Speed Computers,” Session 10, well worth attending.
In the past the logical circuit designer gave little, if

At 64 technical sessions, 320 papers—
many of which are tutorial—will be given.
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any, consideration to the problems of providing and
distributing well-regulated dc power. However,
the new generation of computers with nsec. speeds
must use new approaches to the problems of de power
distribution if adequate system performance is to he
achieved. These new approaches will be discussed
at this session.

Transmitting power without wires will be dis-
cussed in “Experiments in the Transportation of
Energy by Microwave Beam.” This paper, given at
Session 13, will tell how several hundred watts of
power were transmitted over a distance of 25 feet
with a 23% efficiency, including transmission and
rectification losses. State-of-the-Art components in-
volved are such that both the power level and dis-
tance could be increased more than a thousandfold.

Engineers who may not be familiar with Hall-
effect devices will find “llall Generators, \What,
Why, and How Much” most helpful. Given at Ses-
sion 14, this paper is intended as a brief tutorial in-
troduction to the Galvonomagnetic effects, the Hall
effect, and the magnetoresistive effect. The charac-
teristics of the Hall effect of interest in engineering
uses are outlined.

In the last ten years there has heen a trend towards

automation in test and checkout equipment. As a
result of this trend, certain procedures have been
accepted by the RFI/EMC Community, and action
has been taken to automatize RIFI/EMC specifica-
tion measurement instruments. A\ paper entitled,
“Trends in RI° Interference Measurements,” given
at Session 10, reviews the events which lead to auto-
mized RFL instruments. It also discusses the tech-
niques to be used in achieving interim and long-term
automation of RFI measurement.

Presently modeling techniques have been estab-
lished for r-f interference prediction in search
radars. Modeling techniques for tracking radar are
relatively new. The nature anu aspect of a tracking
radar prediction model depends upon the various
forms of degradation the system experiences when
exposed to interference. In “Methods for Predicting
Interference Effects in Tracking Radars,” to be given
at Session 10, the results of an analyses to find inter-
ference effects will be presented. Also discussed will
be the methods derived for designing mathematical
models that can be used for predicting the effects.

bid you ever hear of a flip-flop circuit using only
one transistor? A paper entitled, “A Single Tran-
sistor FI© Circuit” describes a circuit that uses one
ordinary bipolar junction transistor. One of the two

(Continued on page 186)
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Communications

R. G. Elliott, Southern Bell Telephone
and Telegraph Co.—“\Ve¢ have entered
the "Data A\ge’ of communications suc-
cessfully.  Sophisticated data systems
will continue to appear at a spectacular
pace—helping private and public sec-
tors solve many diverse problems
through local, nation-wide and world-
wide communications. In the forefromt
oi new communications will he methods
of instantancous reporting and  in-
formation retricval, and quick, accurate
predictions  of the future effect of
changing variables on  business and
governmental operations.  The need
for speed in our management decision
and thinking processes will continne to
increase as will the need for more
technical talent.”

R. G. Elliott

R. C. Benoit, Jr.

Richard C. Benoit, Jr., Telecommunica-
tions Section, USAF—"\Vithin the next
decade we can expect many technologi-
cal advances in the communications
ficld. For example, by minimizing the
transmission of redundant information
contained in speech, significant band-
width reductions may be obtained. thus,
perhaps a 100-fold increase in spectrum
utilization may become a reality. Com-
puter techniques and automatic func-
tions will be widely applied in adaptive
communication networks, for military
and civilian use. In these configura-
tions network terminals will automati-
cally sense and react instantly to cver-
changing operating  conditions (i.c.
traffic density, routing., propagation,
and the nature of the communications),
to provide optimum performance and
utilization ol the available facilities.”

Richard P. Gifford, General Electric
Co.—"Among Iingincers, Legislators
and Government ILeaders there is aris-
ing a growing awarcness of the cco-
nomic potential in effective ‘farming’
of the radio spectrum. [Evaluation of
the impact of the use of this natural
resource on our gross national product
(GNP) will become another tool in
assigning the resource among the many
classes of petitioners. When ‘farming

a4

1964 IEEE "FELLOWS'
LOOK AT THE FUTURE . ..

Exclusive statements from the nation's leading
electrical and electronic engineers summarize
the future for the electronic industry.

cffectiveness’ measurements are  ap-
plied. there is indication that there is
still  tremendous  cconomic  potentitl
available—provided application of the
spectrum to a multiplicity of uses is
actually encouraged. Concurrently. of
course. there will be increased unced for
attention to problems of electromag-
netic compatibility ([£MC) to keep the
farming’ ctfective.”

R. P. Gifford F. A. Gunther

Frank A. Gunther, Radio Engineering
Labs—"The most signilicant trend in
wideband tropospheric  scatter radio
communications is the evolution from
tube-state to solid-state circuitry. The
stability of transistors and other solid-
state components used with modular
circuit design concepts has resulted in
simplified. compact and high perform-
ance wideband communications equip-
ment. This new equipment, casier to
operate and maintain, will, in many
cases, permit the use of technicians of
reduced skills.  Systems using  such
equipment will be more economical. as
it is expected that eventually solid-
state manufacturing costs can be re-
diced below conventional tubes. Fur-
ther, the new cquipment will require
less power, less fuel and fewer replace-
ment parts. These teatures, with higher
performance in wideband operation,
provide one solution to the pressing
need  for communication systems of
high reliability., at moderate cost. This
is especially so in those arcas of the
world where skilled technicians are
scarce. and where economic and cul-
tural progress is delaved by a lack of
modern communicitions.”

Fredrick E. Hanson, Western Electric
Co.—"In the next decade there will be
a marked evolution in communications
concepts. More complex switching and
transmission systems are a necessary
part of the future. These systems will
need more components and many more
interconnections. Attractive new kinds
of telecommunications services will be
available.  There will be introduced
new products and many changes in
manufacturing technology. Major at-
tention will he directed to continuing
improvement of product quality and
service reliability.”
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F. E. Hanson L. R. Kahn

Leonard R. Kahn, Kahn Research
Labs.—“One may expect major im-
provements in acclimating signals to
their environment and reducing such
problems 2s sclective fading and multi-
path. It should also bhe expected that
continued efforts will bear fruit in
bandwidth compression and other tech-
niques for allowirg a greater commun-
ications flow per unit bandwidth. Sin-
gle-Sideband techniques should loom
large in furthering these aims and
should not only find use in communica-
tions but in standard broadcasting.”

Eric M. Leytor, London University—
“T'he next few vears will see the rapid
expansion of color television i the
U.S. A and Ewape. Traunsmitting
cquipment will he improved particu-
larly in the arca of color cameras and
color tape rerorders. A\ practical

standnrds converter for color TV will
be developed te allow interchange of
program material between the U.S.A.
and Furope.”

E. M. Leyton

W. C. Morrison

W. C. Morrison, R.CA—""The last
few vears have brought us the com-
mercial developnient of many items im-
portant to the broadeasting industry.
These include magaetic tape recording
of video signals, Peltier coolers, sepa-
rate luminance channel color cameras,
custom-contoured antenna patterns,
and stereophonic broadcasting. T'o the
average engineer, and certainly  to
those in the broadcasting business, the
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list contains nothing new. However,
time is a very selective filter which
frequently surprises engineers with its
wide reject band or its great delay! On
the other hand, these same character-
istics put zest into our lives. What can
we predict for the future? We have
electronic data processing to give us
seven-league boots for computations;
such things as active communication
satellites give us new horizons; and in-
tegrated circuits completely change the
equipment picture. From these will
come: (1) many ideas of limited scope,
(2) the achievement of some things we
have been predicting for years, and
(3) a few ideas that will change the
course of the world.”

Harold F. Meyer, Aerospace Corp.—
“The impact of new technology on
military communication systems is ex-
pected to Dbe evolutionary rather than
revolutionary. Commercial carrier sys-
tems with modifications and supple-
ments will continue to satisfy a large
proportion of military communication
needs. Such modifications and supple-
ment would include increased alternate
routing, automatic switching, increased
capacity, circular by-passing of indus-
trial and transportation centers, hard-
ening and modulation flexibility. Sys-
tems solely for military purposes will
be expanded and implemented where
economics, politics, or needed technical
aspects rule out integration with com-
mercial systems. Emphasis regarding
military systems will be placed upon in-
creased capacity, flexibility, reliability
and survivability. This will be particu-
larly true with respect to service for
mobile, transportable and other isolated
terminals.”

H. F. Meyer

T. F. Rogers

Thomas F. Rogers, Massachusetts In-
stitute of Technology—"I:xploitation of
radiowave ‘scatter’ propagation modes
and employment of amplifiers in under-
sea cables have provided recent major
improvements in long distance com-
munications. large national efforts to
advance rocket, satellite and surface
terminal technology liave now reached
the stage where development of long
distance satellite communications cir-
cuits has become clearly possible. High
capacity point-to-point circuits using
large fixed terminals will probably be
established initially; they may soon be
supplemented by lower capacity circuits
between transportable and, perhaps,
mobile terminals as well.”

K. G. McKay, Bell Telephone Labora-
tories, Inc.—"*The ancient goal of ef-
fective. efficient communications on a
global scale is within our reach: the
technology of transmission has
achieved maturity. The more drastic
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evolution will come from the wide-
spread application of programmed elec-
tronic controls in switching centers.
The consequent impact of communica-
tions will be maore pervasive than any-
one can now imagine.”

K. G. McKay H. A. Samulon

H. A. Samulon, TRW Space Technol-
ogy Labs — “Real breakthroughs in
space guidance and communication are
becaming increasingly rare. The most
important of recent developments have
been in the relatively unglamorous field
of reliability. Improvements in relia-
bility have been truly spectacular.
Sophisticated electronics equipment
will now work unattended in the hostile
space cnvironment for many months
without failure. Improvements in re-
liability can be expected to continue
and to be of major consequence in the
(]CSigl'l' of spacelborne electronic equip-
ment.

Keeve M. Siegel, Conductron Corp.—
“I predict that radar power will be
increased sufficiently so that radars on
carth operating at long wavelengths
will be able to map the surface of
Venus. They will use coherent process-
ing so that we will be able to know
what the Venus surface looks like
underneath the clouds. Similar experi-
ments will allow a mapping of the
[Lunar surface, which is underneath a
low dielectric constant-type material.
Long wavelength lunar radar mapping,
when superimposed on optical wave-
length maps, will predict landing sites
to support human life support systems
of lower cost and higher utility than
presently conceived. Radar burglar
alarms and discrimination systeins will
become commonplace. The major mar-
ket for radar sets in the 1980 time
period will be in inexpensive commer-
cial sets in the price range of the more
sophisticated children’s toys of today.”

K. M. Siegel

C. E. Schooley

C. E. Schooley, American Telephone
& Telegraph Co.—“Accomplishments
in electronic communications during
the past decade have been remarkable.
Transoceanic telephone cables, new
cable carrier and microwave transmis-
sion systems, and solid-state switching
systems for domestic service are only
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a few of the outstanding achievements.
But each step forward simply opens
wider the horizon of things yet to be
accomplished—challenges for the fu-
ture. . . . Commercial use of satellites,
pulse code modulation, wave guides and
perhaps even masers will enable us to
further enlarge and advance our domes-
tic communications systems. With
cooperation of other countries, such ap-
plications will enable us to establish a
truly integrated global communications
network.”

J. L. Jatlow, ITT Federal Laborato-
ries, “Tropospheric scatter propagation
has become the predominant means
for providing multi-channel communi-
cation over beyond-the-horizon paths
where because of terrain, logistics or
political considerations, it is impracti-
cal to provide line-of-sight repecaters
or wire transmission, For tropo hops
having long effective distances, how-
ever, the useful intelligence bandwidth
is very seriously limited by the effects
of multi-path distortion. Systems engi-
neers are investigating this problem
and it is expected that modulation
mieans and other circuit techniques
will be developed to extend the range
over which 60 or 120 voice channels
may be transmitted via tropospheric
scatter propagation.

J. L. Jatlow W. L. Doxey

Components

W. L. Doxey, U.S. Army Electronics
R&D Labs — “Electronic components
and devices will continue on an ac-
celerated basis to e upgraded in elec-
trical performance. Less maintenance
will be required as a result of increased
reliability and improved production
techniques . In the forefront are semt-
conductor integrated circuits, thin films,
and the entire technology of micro-
clectronics. Test data in evidence al-
ready support high reliability claims;
particularly, digital circuit demands
will within five years result in mass
production of reliable circuit functions
at a cost far below certain discrete
elements now in use. Energy conver-
sion devices by thermoelectric and
thermionic emission techniques within
five vears will be practical for military
uses. Long-life, reliable fuel cells giv-
ing 500 watts from hydracarbon fuels
and with efficiencies up to 30% will he
practical for military uses. Basic and
applied research on materials and tech-
nologies for lasers and masers will re-
sult in practical application for military
and civilian needs. During the next
decade results of R&D in electronic
materials, components and devices will
require new concepts in the mainte-
nance and logistic support of electronic
equipments,”

(Continued on page 47)
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Computers

R. B. Blackman, Bell Telephone Lab-
oratories, Inc.—“During the last four
or five decades, data processing has
played an increasingly important role
in many fields of science aud tech-
nology. There is probably no better
indication of this than the acceleration
of technological progress following the
application of some of this progress to
improvements in methods of data proc-
essing. Continual improvements in
methods of data processing will be
needed for future progress in science
and technology.”

R. B. Blackman

A. A. Cohen

Arnold A. Cohen, UNIVAC Division,
Sperry Rand Corp.—“Watch on-line
data processing gather momentum.
Watch techniques develop for multiple
terminal time-sharing of central com-
putational facilities, Watch growth
taper off for voluminous printouts and
other intermediate paper, due to tighter
man-computer interaction. Computer
system design will henefit from con-
tinuing progress in integrated circuits,
film memories, and mass fabrication
techniques. Watch these arts demon-
strate dramatically their potential for
speed, reliability, compactness, and
economy. Though born of aerospace
necessity, they will attract serious at-
tention for systems large and small,
and may well open door of economic
feasibility to highly parallel multi-
processor systems. In short, watch
computer technology start to turn an
important corner.”

Kenneth R. Eldredge, Stanford Re-
search Institute—*“Ways and means to
improve our fight against the snow-
storm of paper, information, and data
need to be found. We are being in-
undated. The exponential growth of
data leads one to believe that this will
be a never-ending task to develop more
and more sophisticated devices and
systems. We will increasingly rely on
computational and retrieval systems to-
gether with the newer self-organizing
machines for decision-making pur-
poses.”

K. R. Eldredge R. L. Frank

ELECTRONIC INDUSTRIES -

Robert L. Frank, Sperry Gyroscope Co.
—"Radio navigation systems will he
closely integrated with non-radio sys-
tems and with other data-processing in
ships and aircraft. Digital microcircnit
techniques will become widespread,
with emphasis on clever use of stand-
ard modules, since these will cost much
less than special circuits. Flexible auto-
mated wiring and packaging will permit
ready modification of standard device
designs to special applications. Simpli-
fication in data processing will make
practical the application of optimum
information theory techniques, and ex-
tend the range, accuracy, and relia-
bility of navigation systems under ad-
verse conditions. Navigation devices
will be directly coupled to vehicle con-
trols, but simplified displays will per-
mit human monitoring.”

C. D. Morrill, Goodyear Aerospace
Corp.—"“During the next decade, the
impact of associative or content-ad-
dressable memories and their quasi-
analog counterparts will be felt in all
areas of high-speed data handling. Im-
provements in speed of one to three
orders of magnitude in information
storage and retrieval, intelligence data
handling, communications, command
and control, traffic management, and
logistic control systems will be realized.
These improvements along with con-
tinued improvements in deposited cir-
cuitry and new control theory will re-
sult in systems which will learn and
adapt to changes in their data environ-
ment and even to changes in their
internal structure.”

C. D. Morrill M. T. Lebenbaum

Control and Instrumentation

Matthew T. Lebenbaum, Cutler-Ham-
mer, Inc.—"“The last ten years have
witnessed the birth and development
of the tunnel diode amplifier, the para-
metric amplifier and the maser; re-
ceiver noise, in many cases, is no longer
the limiting factor in system sensi-
tivity. This has been a materials
revolution, with the new materials be-
ing used in ‘conventional’ circuit struc-
tures. The next decade will see the
circuit and material merge to produce
integrated multifunction microwave
elements, such as combined oscillator-
amplifier-limiters, with possible applica-
tions in low cost cryogenic environ-
ments.”

B. E. Lenehan, Westinghouse Electric
Corp.—“lustrumentation is the means
by which unobservable things are able
to communicate with people. The
trend is in the direction of greater
sensitivity and durability, Mechaniza-
tion of processes adds requirements for
communication with machines. This
field is inadequately developed at this
time.”

March 1964

B. E. Lenehan

Lasers

Louis R. Bloom, General Telephone &
Electronics Laboratories Inc. — “The
next few years should see much of the
glamour of laser research wear off and
a hard look taken at its useful applica-
tions for science and for industry.
Space-to-space and space-to-ground
telemetry and communications using
light should become a reality within the
decade. However, because of absorp-
tion and scattering, it appears unlikely
that aptical links will displace many
microwave or radio beam links for
point-to-point communication on earth.
Open air links of this type may come
into use for special military or private
purposes. Complex arrangements of
pipes and optical systems may also be
used for guiding the light. Lasers will
certainly take their places among the
basic instruments of the laboratory and
the classroom. Techniques using co-
herent light will permit demonstration
of optical phenomena previously ob-
servable only with great difficulty.
Pulsed lasers providing large energy
densities to small areas should also find
many important applications in medi-
cine.

L. R. Bloom K. ). Germeshausen

K. J. Germeshausen, Edgerton, Ger-
meshausen & Grier, Inc.—"‘The newest
and most rapid growing arca of use
for flash lamps and associated driving
equipment is in optical laser pumping.
These applications demand higher
power density and a rather narrow
spectral output tailored to the nceds
of the laser. In the next decade it
should be possible to improve optical
pumping systems by a factor of 4. An-
other growing area is the use of flash
lamps for signals and beacons. lere
the objectives are improved visual ef-
ficiency, reliability and freedom from
service.”

Microwaves

John C. Cacheris, Motorola, Inc.—*. ..
During the next decade the develop-
ment of ferrite devices will hecome
more complex, sophisticated, and more
costly. The most important advances
will be made in switches, circulators,
phase shifters, and materials that are
capable of handling high power levels
and that are suitable for operational
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If you build power amplifiers or any
UHF equipment ® @ o if your higher-frequency communications designs use

the planar or concentric-electrode vacuum tubes, investigate Erie’'s new line of mica screen grid bypass,
blocking and coupling capacitors that are:

Smaller in size . .. from 50% to 300% reduction in space required.
Broader in capacitance range . .. up to 10,000 pf.

Erie’s unique use of ruby mica as the dieleciric keeps series resistance at a minimum. Heavy, short, flat
terminals help keep inductance low, keep resonant frequency high. Minimum Q of 1000, as high as 3000 and
up typically. Excelient stability of frequency, even under severe vibration and mechanical and electrical shock.
Near-zero temperature coefficient.

Eight different types, configurations, and ratings of Erie UHF screen grid bypass capaci-
tors now in stock. Special, custom-designed units can be quickly and economically developed
for your special needs.

Write for Bulletin 525, with illustrations, design and performance data, and specifications
on all the new Erie capacitors for UHF communications. Also ask for information on Erie's 486
other styles of HF mica capacitors.
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Microwaves (Continued)

electronically scanned antenna arrays.
Lumped constant devices will be used
more widely for frequeuncies down to
30 mc. Applications at millimeter wave
frequencies will increase. The applica-
tion of magnetic single crystals and de-
vices such as microwave acoustic am-
plifiers and delay lines will receive con-
siderable attention and may become
practical.”

). C. Cacheris Dr. D. L, Jaffe

Dr. D. L. Jaffe Polarad Electronics Co.
—"Competitive pressures from realistic
government buying together with con-
tinuous changing technology will
harden our industry. Events will forge
a new group of financially aud techni-
cally sound organizations in electronics.
Creative engineering talent used to fill
government prescriptions for defense
1items must be redirected by sound mar-
keting concepts to industrial applica-
tions. Design engineers educated in a
climate where cost considerations were
secondary will have to adjust to the
commercial pressures of price competi-
tion. Those of us in the microwave in-
strument held will find increased ap-
plication for quantum electronic
devices, i.e.. varactors, ferrites, tunnel
diodes, etc., which will result in a new
generation of standard instruments.
Ingenuity, competence in new tech-
niques and a sensitivity to industry
needs are required today ior the de-
velopment of tomerrow's marketable
new products.”

Arthur L. Schawlow, Stanford Univer-
sity—“The really krge scale applica-
tions of lasers will have to wait until
ways are found ta combine high ef-
ficiencv with high power and energy
output. You can afford to waste power
and dissipate heat only if the total
amount is small. PPower and efficiency
can surely be combined, but it will take
a lot of work and considerable in-
genuity. Meanwhile, there are applica-
tions where large numbers of small
lasers could be used, if the price were
more commensurate with the simplicity
of the devices.”

T. G. Mihran

A. L. Schawlow

R&D

Theodore G. Mihran, Cornell Univer-
sity—"‘R-F electron beam devices, both
linear and crossed-tield, continue to

ELECTRONIC INDUSTRIES -

have a virtual monoply on the efficient
generation of high average power at
microwave frequencies.  The power-
frequency frontier will continue to ad-
vance in the future as a result of
improved technology and new combina-
tions of principles already kuown. On
the research frontier, the electron heam
is proving to be an extremely interest-
ing member of the general class of
plasmas. The clectron beam can be
‘purified’ to the extent of almost com-
pletely removing perturbations, such as
random motion and non-laminar mo-
tion. By then introducing such ‘im-
purities’ in a controlled fashion, [
anticipate that new properties of heam
plasmas will be uncovered which will
form the basis for radically new fami-
lies of electron heam devices in the
future.”

Gifford White, White Instrument Labs
—*"In the physical instrumentation
ficld. as in most others, the time gap
between theoreticn]l investigation and
its application to hardware will hecome
shorter. Increasing numbers of engi-
neers will have the desire and the
mathematical ability to reduce abstract
models to practical devices. Sophistica-
tion at the design level will increase.
The engineer must prepare against his
own obsolescence by continuous self
training.”

G. White C. ). Lehmann

Gérard J. Lehmann, Compagnie Gen-
erale d’Electricite, Paris, France —
“lilectronics has changed from a spe-
cialized field of science and technology
into the torm of a4 common tool widely
used in research and industry. It now
resembles the field of mechanics, so
basic to engineering activities. Most
electronics people must realize this fact.
and become more closely associated
with their technical environment than
before. The birth of ILLEEE. is a
direct result of this metamorphosis,
which announces even more glorious
days for Electricity and Electronics
closely united.”

Charles A, Desoer, University of Cali-
fornia—"\Ve live at a time that is far
more exhilarating than the Renais-
sance: the exponential progress of
science and technology on all fronts
has a time constant much smaller than
the useful span of a human life. IFFor
example, the number of pages of pub-
lication in science and technology ap-
proximately doubles every 11 vears. It
1s therefore of great importance for
universities, R&D) laboratories and in-
dustry to develop individual and col-
lective methods for using effectively
this flood of information. IFor example,
system theory is an attempt in the
direction of looking at features of sev-
eral subfields from a wnified point of
view. This facilitates the learning of
these subfields and enhances cross-
fertilizations among them.”
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Semiconductors

J. ). Suran

J. J. Suran, General Electric Co.—
The impact of solid state de-
vices has virtually revolutionized the
clectronics field. Coupled with advances
in system cancepts, the rate of tech-
nological change triggered by the
development of the transistor is in-
creasing. Integrated solid state circuit
production portends a solution to the
economic and reliability problems as-
saciated with both the commercial and
military uses of highly sophisticated
and complex equipments, Novel solid-
state devices, such as the laser, will
continue to introduce new degrees of
frecedom in the design of communica-
tion and data processing systems,”

George Abraham, U.S.N. Research
Lab.—"Major improvements in micro-
clectronics will come with the develop-
ment of muttifunctional devices operat-
ing at extremely low power levels and
fabricated by bulk and thin film com-
binations. As fewer functional com-
ponents are required for system de-
sign, impraved performance with
decreased mnecd for redundancy and
adaptive networks is implicit. The de-
velopment of functional devices re-
quires an interdisciplinary approach
among the systems engineer, the device
specialist, and the physicist to identify
and utilize those properties of matter
applicable in designing subelements of
future systems.”

G. Abraham M. Shepherd, jr.

Mark Shepherd, Jr., Texas Iustruments
Inc. — "Discrete semiconductors
brought the first major revolution in
the clectronics industry in 30 years.
Now. a further development—semicon-
ductor integrated circuitry—is well un-
der way. Its timing and scope of ac-
ceptance is exceeding all expectations
of the circuit manufacturing industry.
We predict that the device market
alone—exclusive of R&D expenditures
—will exceed $150 million annually
in five vears, and five times that
within a decade. Integrated circuits
alrcady are capable of 25% of all cir-
cuit functions for new equipment de-
signs. By 1068-72 this will increase to
75%. Integrated circuitry also will
be less expensive than discrete com-
pouent circuitry. System reliability al-
ready is several times greater. Our
studies indicate that this new approach
will make it possible to save up to $1
billion annually within a decade in
government electronics expenditures
alone.”
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NEWCOH ERENT DECADE FREQUENCY SYNTHESIZERS.. thefirst two of a series

Dial any signal from

OWILS WT SEUADE TREGAMT brnTHESER FYIF SO2 A O W /WO

 EEEEE B RS
v v e e f:"o’m

i e 4 A
-~gg__ @: ===u § 00

_ [o— ey

o aenan

doy

E W Type 139-A
Tone-Burst Generator . . . $490

A coherent gate for the simulation of pulsed
audio and ultrasonic signals over a dc- to
500-kcrange with external oscillators. Timing
of burst is adjustable up to 128 cycies of in-
put signal for both on and off condition. In
addition, off time may be varied from 1 milii-
second to 10 seconds.

...dc to 100 k¢ continuously or in 0.01-cycle crystal-locked steps, with
the Type 1161-A Synthesizer.

...dc to 1Mc continuousily or in 0.1-cycle crystal-locked steps, with
the Type 1162-A Synthesizer.

Seven convenient modular decades plus a continuously adjustable unit
that permits either stepped or continuous frequency selection. At least
9.figure readability including two significant figures provided by the
continuously adjustable decade, which can be self-calibrated to three
figures or more. Frequency can be varied by an external dc voltage —
can be swept, fm modulated, or phase-locked to other signals. Oper-
ates from self-contained crystal standard or frorn external standards.
Up to 2v output into 50 ohms. Fits into only 5% inches of rack space.

Price will surprise you — to be announced at the |[EEE Show.

NEW

All silicon transistor circuits — rugged, fiberglass-epoxy, etched circuit
boards throughout. Built-in battery supply and charger for emergency
operation up to 35 hours. Oscillator frequency can be conveniently
shifted by external voltage — ideal for use with phase-lock systems.
Uses a proportional-control crystal oven.

Type 1115-B Standard-Frequency Oscillator . . . $2,050

S5Mc, 1Mc, and 100 kc Outputs

S ——

Excellent spectral purity.

NEW g

Type 1644-A Megohm Bridge . . . $625 2 .
Measures 1000 ohms to 1000 teraohms (10' ; 2
ohms)intendecaderanges. Accuracyis =19
to 103 ohms. Has AR dial for measuring small
incremental differences. Built-in null detec-
tor and self-checking internal standards.
Has seven test voltages from 10v to 1000v —
ideal for leakage measurements. Useful for
two- or three-terminal, grounded or un-
grounded measurements. -~

... PLUS over 16 other recently announced products

WAVE AMALYZER 20c to 50kc range ... 3-, 10-, and 50-cycle bandwidths
. . adapts readily for automatic recording of spectra.

SOUND AND VIBRATION ANALYZER A one-third and one-tenth octave-
band analyzer operating over a 2.5c to 25kc range.

MEGOHMMETER Direct reading to 2,000,000 megohms with 500v test volt-
age and to 200,000 megohms at 100v.

SLOTTED-LINE RECORDER SYSTEM For automatic recording of VSWR
from 1.001 to 1.20 over a 300Mc to 9Gc range.

PRECISION COAXIAL CONNECTOR A low-VSWR connector — less than
1.002 to 1Gc; 1.01 to 9Gc.

ELECTRONIC VOLTMETER A 2% -of-reading instrument useful to
1500Mc.

STAN DARD SWEEP-FREQUENCY GENERATOR Covers 0.7Mc to 230Mc . . .
hus the ‘“perfect marker’’, permitting the taking of accurate data
directly from scope display.

DIGITAL TIME & FREQUENCY METER Measures frequencies to 400kc,
periods to 20kc, and frequency ratios. Has input circuits which permit a
choice of input sensitivity, impedance, trigger level, and ac or dc
coupling.

DIGITAL-TO-ANALOG CONVERTER 0.1% accuracy D/A converter capable
of 10,000 conversions per second.

DATA PRINTER 12-digit-per-line printer capable of printing rates up to 3
lines per second.

AUDIO OSCILLATOR AND POWER AMPLIFIER A 20c-to-20kc solid-state
oscillator and amplifier with 200-va output.

CAPACITANCE BRIDGE A 0.01% direct-reading bridge with 6-figure reso-
lution.

REFERENCE STANDARD CAPACITORS 1000pf and 100pf units adjusted to
=5 ppm accuracy.

DECADE RESISTANCE BOXES Two new units covering 11,111,000 ohms in
100-ohm steps and 11,111,100 ohms in 10-ohm steps.

...many of the other G-R'old reliables will also be on display, so make it a point
to see us at Booths 3207-3208.

IN CANADA: Toronto 247-2171, Montreal (Mt. Royal) 737-3673
IN EUROPE: General Radio Overseas, Zurich, Switzerland

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

NEW YORK, N. Y., 964.2722
(Ridgefield, N. 1) 943-3140

CHICAGO
(Oak Park) 848-9400

PHILADELPHIA, 424-7419
(Abington) 887-8486

WASHINGTON, 0.C.
(Rockvilte, Md.) 946-1600

SYRACUSE
454-9323

DALLAS
FL 7-4u31

LOS ANGELES
469-6201

CLEVELAND
886-0150

SAN FRANCISCO
(Los Altos) 948-8233

ORLANDO, FLA,
4254671
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ELEVEN SIZES OF PRECISION MAC PANEL PLUGBOARD PROGRAMMING

- —_—

PROVIDE ONE SOURCE FOR RELIABLE, FLEXIELE PROGRAM CONTROL

EngineereD
©Go Neet YouR_,

Needs

MAC Panel’'s Plugboard Programming Systems
range in size from 200 to 5120 positions, and
are designed and engineered to assure rugged
construction, flush mounting capabilities and ease
of plugboard insertion. Each system consists of a
precision engineered receiver, lightweight molded

phenolic or diallyl phthalate plugboard and a
complete line of plugwires. Whether your require-
ments call for special design applications or for a
system to fit standard racks, MAC Panel assures you
of quality and guaranteed satisfaction. See your
MAC Panel representative or write for specifications.

MAC PANEL COMPANY, B> High Point, North Carolina

March 1964
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30 Interchangeable
Reasons

why your recorder should be an Offner

Each reason is an Offner Coupler—a small,
efficient “conditioner” which takes transducer
signals and prepares them for faithful
recording on the Offner Dynograph® recorder.

Why couplers? They are the simplest, most
efficient, least expensive way to change
recording parameters. No special amplifiers
or preamplifiers to buy, just slip out

one coupler and slip in another.

How many do you need? A half dozen, maybe,
no matter how varied your recording needs.
The 9803, for instance, is used for strain gages;
the 9806A for dc and ac signals, etc.

Both couplers cost only $60.00 each.

But couplers aren’t the only reason for
selecting an Offner Dynograph recorder.
Others are: the superior circuitry you’ll find
(fully solid-state since 1955) ; the widest
choice of recording methods, including ink
rectilinear, ink curvilinear, heat, and electric;
and the superb performance which has made
Offner Dynograph recorders the perennial
choice of the electronically appreciative.
For complete data, see your Offner
representative or write us.

[S1=Ye1 43 11- 12 M INSTRUMENTS, INC.

OFFNER DIVISION
SCHILLER PARK, ILLINOIS

wcg@'wq?wﬁw Lt LAl L

Offner recorders are sold and serviced by Beckman worldwide facilities.
International Subsidiaries: Geneva, Switzeriand; Munich, Germany;
Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa.

SEE US AT IEEE, BOOTHS 3312, 3314
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SOLATRON regulation..




As modern electronic equipment becomes more exten-
sive and complex, the need for closely regulated voltage
1s of increasingly crucial importance. This is especial-
ly true in cases involving whole systems, or mixed sys-
tems, of electronic apparatus. To operate such sys-
tems in the past, it was necessary to settle for
piecemeal regulation of individual component-assem-
blies—using regulators such as Sola’s CV transformer.
Other available regulators contained moving parts, re-
sulting in slow response and undesirable maintenance.

All of which led Sola to the development of the new
compact SOLATRON line-voltage regulator.

What is it? Basically, a highly-engineered adapta-
tion of the standard accessory-type SOLATRON regu-
lator —a smaller, more rugged, more sophisticated
regulator specifically designed for component use. Op-
erating in the range of .5 kva and up, the compact
SOLATRON regulator provides continuous corrective
action to any combination of line, load and frequency
fluctuations — action that is extremely fast, economi-
cal and precise, with standard regulation in most in-
stances better than +19% of nominal rating.

The SOLATRON regulator is not a ferroresonant
constant voltage transformer, like the Sola CV. Smaller
in size and weight, it features remote sensing and
feedback, and adjustability of output voltage. Unlike
the CV, the SOLATRON regulator is insensitive to
frequency variations.

Correction is 909 complete in 5 cycles or less; 1009
in 10 cyeles or less! Regulation is maintained over a
voltage fluctuation range of +=10% or +20%, depend-
ing on the model ordered. Response times of 3 to 5
cycles may be accomplished by using a *+20% SOLA-
TRON for control of *10% voltage fluctuations. Fre-
quency of input can be 60 cycles, 50 cycles, 50/60 cycles
or 400 cycles. The range of ratings is from 500 va up.

Because the new, compact SOLATRON regulator
features no moving parts, it is maintenance-free. Con-
trol circuitry is all solid state.

The new, compact SOLATRON regulator is avail-
able in three configurations:

* exposed core with end housings for wall or ex-

ternal mounting

* rack panel mounting for 19” relay rack

* open core-and-coil for component use

The SOLATRON regulator presented here is a basic
regulating unit which can be adapted to a great num-

...bUt n0th|ng BISB ber of customer requirements. Standard designs are

0 7, available on an “assemble-to-order’ basis, and special

re ulates the ups and downs configurations to meet vour own individual require-
g ments can easily be made from these standard designs.
For further information on SOLATRON voltage

Of VOItage ﬂUCtuation like regulators, please check the ap-

propriate square on the reply card

THE NEW COMPACT i e
SOLATRON i
VOLTAGE g ~
REGULATOR®

wall
mounting

*natent applied for




SOLATRON regulators
have away of “fittingin”

SOLATRON regulators are inherent-
ly “alterable” — that is, they are de-
signed so that their shape can be
altered to fit into various housings,
in different applications. For the elec-
tronics OEM, this means that SOLA-
TRON regulators give him the right
combination of weight, size, shape and
superlative voltage regulation all
in one package.

Each day the electronics industry
finds more and more applications for
the new, compact SOLATRON regu-
lator. Just a few current applications:
in ground support equipment; as the
final regulator for inverters; in count-
less shipboard applications; in process
control equipment; to furnish precise
voltage for instrument calibration;
and as a preregulator for power sup-
plies, videotape recorders, photograph-
ic printer-enlargers (military), and
testing equipment.

SOLATRON FEATURES

1. Output Regulation: = 1% from
nominal, for any combination of
line, load, and frequency change
within specified parameter (* 10%
or * 20% input voltage range).

2. Fast Response: 90% correction in
less than 5 cycles; complete cor-
rection 10 cycles for 20% line volt-
age changes and load variations of
0-100%. Response times of 3 to 5
cycles can be achieved by using a
+ 20% SOLATRON for control of
+ 10% voltage fluctuations.

3. Frequency Insensitive: Normal de-
sign range for 60 cycle unit is 57-
63, 47-53, or 47-63 CPS and 380-
420 CPS for 400 cycle unit.

4. Local or remote sensing to main-
tain local or remote voltage con-
stant.

5. Electronic-magnetic design: No mov-
ing parts, maintenance free.

6. Low Harmonic Content: Harmonic
content less than 3% total rms.

7. Ultra Compact: Smailer and lighter
than other standard regulators. The
1 KVA unit for wall mounting meas-
ures 6x6x14, weighs 32 pounds.

8. Complete Flexibility: May be hori-
zontally or vertically mounted. Large
terminal compartment contains
heavy duty terminal panel.

9. “Adjustomatic’” Voltage Control: Out-
put is continuously adjustable to
' 10% of the nominal rating.

10. 98% Efficiency: at rated loa” and
rated output voltage.

“CV transformers prolong
component life by 200%!"

— Vendtronics, Inc., Cincinnati, Ohio

Vendtronics Incorporated manufac-
tures the only money changer that
changes dollar bills as well as half
dollars, quarters and dimes. Because it
is all-important that their changer be
able to withstand short-term overloads
and operate efficiently under widely
varying voltage conditions, Vendtron-
ics management decided for the Sola
CV transformer. How did it work out?

“Perfectly,” states Mr. Alan Foster,
president of Vendtronics. ‘“Not only
did the Sola CVS give us excellent
regulation, but I estimate that it in-
creased the component life of our
changer by about 200 per cent.”

This is what we mean by Sola reli-
ability — performance that consist-
ently goes beyond requirements. And
does so not by accident either — but
by “design” — the built-in excellence
that can come only from sound, imag-

Sola’s standard
CVDC power supplies
save you money...time.

On the back page we have listed Sola’s
standard CVDC power supplies. It is
the longest list of ratings in the in-
dustry. For you — the design en-
gineers and electronics components
purchasers — this means one thing:
economy. Time and money saved. Or-
dering a power supply that has already
been designed and produced eliminates
the costly process of engineering an
entirely new unit. Also, it means that

e the buyer is getting a design of prov-

en performance — with all the “bugs”
engineered out of it. Many of these
CVDC power supplies are available
right off Sola distributors’ shelves;
many others are in stock at the Sola
factory . . . ready for prompt delivery
wherever the power supply is needed.

The Sola CVDC power-supply story
is more than just availability, how-
ever. It is basically a story of quality.
CVDC power supplies offer extremely
fast, reliable voltage regulation from
a relatively simple, low-cost source.
And let us stress that, in addition to
stocking the widest range of standard
CVDC power supplies, Sola maintains
its considerable capacity for designing
special power supplies — CVDC, sat-
urable-reactor type, and transistorized
— to meet the requirements of any
customer.

FIRST CLASS
Permit No, 165

Arlington Heights,
linois

BUSINESS REPLY MAIL

No Postage Necessary If Mailed In United States

— POSTAGE WILL BE PAID BY —

SOLA ELECTRIC COMPANY

1717 Busse Road

Elk Grove Village, lllinois

Dept. 105EI




1% at full load. (All inputs

Standard CVD C Power Supplies Eilng-lrggu\:.atéii%n;:ytles 1% total rms ripple except where noted.)

Load Regulation Load Regulation

Catalog Volts 20% - 50% - Catalog Volts 20% - 50% 4

Number Out Amps VA F.L. F.L. Number Out Amps VA F.L. F.L.
28313 1.5 2 3 0.5 0.3 281797 48 4 192 6 3
3T 7 3 55 S = (100-130, 200-260 v. in. 50 c.)
28316 5 4 20 10 8 i?fgg%o. 200-260 in.) o8 & 288 > i
281513-1* 6 10 60 9 7 281561* 48 10 480 2
28317 10 4 40 9 7 N 28186 50 6 300 1.5 1
281904 10 12 120 7 5 28314 60 1 60 3
28318 10 20 200 10 8 281214-1 60 1 60 6 3
281280 12 3 36 9 7 281476 62 5 310 10 8
281514-1* 12 5 60 6 5 281232 65 .384 27 5 4
281845* 12 15 180 7 5 28315 90 1 90 3 2.
281841 12 20 240 9 7 28154 90 3 270 1.5 1
281915 14 5 70 4 3 28155 90 5 450 1.5 1
281934 14 10 140 5 4 281099 100 4 40 4 2
281515-1* 18 5 90 5 4 28307 100 2 200 2.5 2
28185 20 1 20 0.7 0. 28662 100 7 700 1.5 1
281272 20 8 160 3.5 2. 281233 115 5 57.5 2.5 2
28319 20 20 400 6 3 28140 120 1 120 1 0.
281097 20 22 440 5 7 28747 120 8 960 3 2
281201 24 2 48 6 4 281125* 125 2 250 2.5 1.
281481 24 6 144 5 4
(580.520 v. n) R 2 e e~ RN B
281024-1* 24 6 144 5 4
28632 (50 ¢.) 24 6 144 5 4 221227 izg '_2500 22 2.5 ;
281794 (50 c.) 24 6 144 7 5 2ot -3 - " p o
281008-1 24 10 240 5.5 4
281203* 24 15 360 5 4 i?f(}(ﬁ%o, 200-260 v. in. 50 ¢.) 150 2 300 3 i
281387 (50 c.) 24 15 360 5 4 28127 150 4 600 1.5 1
281949 24 20 480 8 5 28660 150 5 750 1.5 1
281092 24 22 528 8 5 281800 160 1 160 1 0.1
281925 24 25 600 5 4 281503 170 3 510 1 0.1
28262 28 2 56 6 3 281200* 200 1 200 3 2
281874 28 5 140 7 4 281799 250 1 250 3 2
Datoe o 8 o0 6 2 (100-130, 200-260 v. in. 50 ¢.)
281820 28 15 420 6.5 5 281250* 250 1 250 3 =
28671 28 20 560 6.5 5 28721 250 e 730 25 2
281947 28 25 200 7 5 EhEET ) 250 3 ey 3 2
281890 28 50 1400 9 7 281914 00 1 300 3 2
2819935 30 2 60 4 3 28816 350 6 210 15 1
28283 48 2 &L 3 & 28171 400 2 800 1.5 1
281048* 48 4 192 3.5 25 55501 250 3 1350 15 1
281469 (50 c.) 48 4 192 7 5 28352 500 2 1000 15 1
£105:330, 200-260 v. in. 50 ¢.) 4 192 6 3 28430 000 E et S s

*available off-the-shelf at Sola, or trom Sola distributors

.._..-.--—_-.._..——_......______--——-__—-------------—---—_—_—--—--1

Please send me:

[0 SOLATRON bulletin VR-160

[0 Sola CV transformer catalog CV-150
[0 CVDC power supply catalog DC-145

Or, to have a Sola sales engineer call for appointment regarding
SOLATRON regulators, check here: []

NAME

TITLE OR POSITION

COMPANY

ADDRESS

With Sola distributors
“off-the-shelf” availability
is the rule!

Throughout the US, electronics distribu-
tors generally carry two major Sola prod-
uct lines: CV transformers and CVDC power
supplies. These distributors naturally do
not stock every number in these Sola lines;
however, they do try to keep in stock
those units in greatest demand, especially
in the small-order category.

For our customers across the country,
this off-the-shelf availability of Sola prod-
ucts at the distributor level always means
a savings in time over factory purchases.
And frequently, where shipping costs are
a factor, buying from the distributor means
a cost savings as well. Just as important,
the customer will find Sola distributors
have the background and product knowl-
edge to help him fill his requirements out
of stock. So consult vour electronics dis-
tributor, or ask the Sola office nearest you
for the name of the Sola distributor in
vour vicinity.




RESETTABLE EVENTS COUNTER
This  electromagnetic  unit  resets Iy
pressing the reset button. To indicate an
event, 23 to 29vde is applied to the 2
terminals.  Pulse duration 0075 sec.
AW Haydon Co. Booths 1405-07.
Circle 218 on Inquiry Card

SOLID-STATE CHOPPER

Type 7030 may be driven from dc to
Ske with isolation between signal and
drive circuits. No drive transformer or
external isolating circuitry is needed.
Airpax  Electronies.  Booth 2306.

Circle 219 on Inquiry Card

AIRPAX
7030

PRECISION RESISTOR

The 1/20w. WLC 50 precision, metal-
film resistor has end cap construction
and exceeds Mil-R-10509E. Resistance
from 30.1 to 100KQ. Ward l.eonard
IZlectric Co. Booth 2231,

Circle 220 on Inquiry Card

ELECTRONIC INDUSTRIES -

NEW PRODUCTS

At I.E.E.E.

ELLIPTICAL WAVEGUIDE

These waveguides are pressure-tight
and feature performance comparable to
rigid rectangular systems. Freq. is 4.4
and 8.06e. They are covered with poly-

cthevlene. Andrew Corp. Booths 1502-04.

Circle 221 on Inquiry Card

LASER Q-SWITCH

The Model 3346 is used with solid-state
lasers. Has a 0—20,000 rpy continu-
ously-variable rotor speed. Pulse height
i~ —10v, at less than 50Q impedance.
I“nergy Systems, Inc. Booth 3303.

Circle 222 on Inquiry Card

OSCILLOSCOPE
Model 725 has sq.-wave voltages of 40
and 400mw, and a rise time less than
1.5uscc. Display allows a dusec. pulse
at a rate of 10pps. American Klectronic
L.abs, Inc. Booth 1105.
Circle 223 on Inquiry Card

March 1964

CODED SWITCHES

No. 42 provides decimal conversion to
special computer codes. Rated to make

and break la, 115vac resistive load, or

carry 10a. continuously. Normal life is

100K cyeles. Grayhill Inc. Booth 2302,
Circle 224 on Inquiry Card

CAPACITOR
The N-series precision piston trimner
offer the Hi-Life drive mechanisim jor a
longer adjustment life  (over 000%
areater than required by Mil-C-14409B).
JFD Electronics Corp. Booth 1515.
Circle 225 on Inquiry Card

PERMANENT MAGNET

Placovar® is a platinum-cobalt alloy
that is ductile and can be fabricated into
strip, rod, and wire. Coercive force is
over 4000 Oersteds. Hamilton Watch
Co. Booth 2128.

Circle 226 on Inquiry Card

0
0
Q




6 MORE NEW LAMPS

SCR GATING, SWITCHING,
RELAY LOGIC CIRCUITRY MEMORY CIRCUITS
i LAMP #A057 8 LAMP #T72-27-1W760
/\‘ Breakdown voltage .... 30 V.D.C. Breakdown voltage ... 170-200
\ Max. in Total Darkness V.D.C. in Light
‘ W Design current Avg. ...... 10 MA. Design current 6 MA.
‘ Al Maintaining voltage 60-70
+H Maintaining voltage ... 65 V.D.C. V.D.C.
l Max
VOLTAGE REFERENCES, PHOTO-CHOPPERS,
APPROXIMATE X-Y MATRICES PHOTO-CELL DRIVERS
Size LAMP #A059 SERIES LAMP #A074
Breakdown voltage ... 65-75 Breakdown voltage ... 85 V.D.C.
V.D.C. in Light Max. in Total Darkness
Design current ... 0.3 MA Design current ........... 0.3 MA.
Maintaining voltage .... (Available Maintaining voltage ........ 50-60
to within one volt from the v.D.C.
{/aBgCe)Of 52 V.D.C. to 60 *See Schematic Below

58

LOW VOLTAGE USE,

LAMP #A079
Breakdown voltage .... 70 V.D.C
Max. in Light

Design current
Maintaining voltage .... 58 V.D.C
Max.

TIMING CIRCUITS,
RELAXATION OSCILLATORS

LAMP #A078
Breakdown voltage ...... 66-74
V.D.C. in Light
Design current ... 0.3 MA.
Maintaining voltage ....... 50-60
V.D.C.
Leakage resistance 10.000
Megohms Min.

TRANSISTOR INDICATOR 