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PULSE INSTRUMENTS

High Performance at Minimum Cost

Type 1217-C Unit Pulse Generator is a new model whose applications are
many and varied, ranging all the way from testing high-speed computing
circuits to physiological pulse simulation.

Pulse Repetition Frequency: controllable internally from 2.5 ¢/s to
1.2 Mc/s or externally from dc to 2.4 Mc/s.

Rise and Fall Times: 12 ns,

Pulse Duration: adjustable from 100 ns to 1.1 s.

Output: positive and negative 40-mA current pulses available simul-
taneously; adjustable to 40 V, peak. Positive and negative sync pulses
and a delayed synchronizing pulse are also provided. Single pulses ob-
tainable with the accessory Type 1217-P2 Single-Pulse Trigger ($25).

Price: $275in USA.

This generator requires an external power supply, such as GR’s Type
1203 Unit Power Supply, $65in u.s.A.

Fast Rise and Fall Times

Type 1398-A Puise Generator is basically a Type 1217-C Unit Pulse Gen-
erator (see above) with a self-contained power supply, higher output, and
improved output-pulse characteristics. Rise and fall times are less than
5 ns, and the output consists of positive and negative 60-mA current
pulses, providing 60 V across the 1-k internal load impedance.

Price: $535in US.A.

Linear Amplifier with 1.2-Ampere Output

Type 1397-A Pulse Amplifier output pulses have typical rise and fall
times of 50 ns when used with Types 1217-C or 1398-A Pulse Generators.
Can also be used as a pulse shaper with rise and fall times continuously
adjustable from 0.1 to 100 us.

Price: $495in U.S.A.

Produce Any Pulse You May Want
With the Type 1395-A Modular Pulse Generator, you can order only the
pulse-generating capability you require. Five different modules are availa-
ble, and as many as seven modules can be inserted in the main frame.
Modules can be arranged in 38,400 different combinations.

Buy a main frame and as many modules as you need to custom-build
your own pulse generator.
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PRF Unit: providesinternally generated repetition
rates from 2.5¢/s to 1.2 Mc/s, from dc to 2 M¢/s
when driven externally. Can use 7 per frame.
Price: $160 in U.S.A.

Pulse/Delay Unit: delays input pulses from 100 ns
to 1 s and adjusts amplitude, polarity, and dura-
tion. Can use 7 per frame. Price: $190 in U.S.A.

Pulse Shaper: adjusts rise and fall times from
100 ns to 10 ms, either individually or simul-
taneously. Limit of 3 per frame. Price: $375 in
U.S.A.

Power Amgplifier: delivers 20-v pulses of either
polarity into a 50-ohm load. Limit of one per
frame. Price: $270 in U.S.A.

Word Generator: produces binary words up to 16
bits fong; as many as seven modules can be cas-
caded to provide 112-bit capability. Can use 7
per frame. Price: $400in U.S.A.

Main Frame: contains power supply and other cir-
cuits that are common to all modules. Price: $575
in U.S.A. (without modules).

See Them at the IEEE Show, Booths 3B46-3B51

GENERAL RADIO comran

WEST CONCORD, MASSACHUSETTS

GEMERAL RADIO COMPANY (Dverseas), ZURICH

BOSTON « NEW YORK ¢ CHICAGD « PHILADELPHIA « WASHINGTCN, D.C. « SYRACUSE  DALLAS « SAN FRANCISCO ¢ LOS ANGELES s ORLANDO o CLEVELAND — TORONTO « MONTREAL

GENERAL RADIO COMPANY (U.K.) Ltd., BOURNE END, ENGLAND
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FOR FREQUENCY MEASUREMENTS
T0 15 GHz WITH COUNTER ACCURACY

The improved Hewlett-Packard 25908 Microwave Frequency
Converter, used with the hp 5245L Counter (with the 52538
or 525ZA Plug-in) measures cw frequencies 0.5 Hz to 15 GHz
with the accuracy of the counter time base . ..even on drifting
signals. A 12.4-18 GHz range is optional. The 5252A Counter
Plug-in with a modification to the counter itself permits direct
readout of the frequency.

The 25908 phase-locks an internal transfer oscillator to the
signal frequency. When used with the 5245L, accuracy is 5
parts in 10° short term, 3 parts in 10°/day. Using an external
quartz frequency standard for the counter reference provides
even higher accuracy.

The 25908 provides pushbutton mode and range selection,
front-pariel indication of lock, agc to accommodate variations
in signal level. The transfer oscillator can be externally modu-
lated for dynamic measurements of signal generator modula-

tion linearity. Direct access to the transfer oscillator and
harmonic mixer allow the 25308 to be used as a variable
microwave frequency reference, for applications such as wave-
meter calibration and frequency marker generation. Yet an-
other way the 2590B can be used is as a 30 MHz receiver
with AM and FM demodulating capability.

Here’s an instrument that lets you make measurements
never before possible...and improves on measurement capa-
bilities previously available. Model 25908, $1900. Complete
specifications, indicating the versatility of this microwave con-
verter, are available with a call to your Hewlett-Packard field
engineer or by writing Hewlett-Packard's Dymec Division, 395
Page Mill Road, Palo Alto, Calif. 94306, Tel. (415) 326-1755,
TWX 910-373-1296. Europe: 54 Route des Acacias, Geneva.

Data subject to change without notice. Price f.0.b. factory.

Here are some of the advantages offered by the 25908

m Wide phase-lock range for easy monitoring of drifting signals

m Automatic search oscillator for easy synchronization to the signal
® Continuous observation of jitter, FM and AM on drifting signal, with low-frequency scope
W Accurate FM measurements at deviation rates to 1 MHz, using internal precision FM discriminator

® Measurement of the carrier frequency of puises as short as 0.5 ysec
M Sensitivity better than —30 dbm at 0.5 GHz, —10 dbm at 14 GHz

HEWLETT

PACKARD

' DYMEC

DIVISION o

See it at IEEE, 3rd Floor New York Coliseum, March 21-24
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new measure of scope performance:
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New Variable Persistence for
Easy, Flicker-Free Viewing of all Waveforms

HEWLETT-PACKARD 1414 STORAGE score-three in one!

1- VARIABLE PEHS/STE/VCEth front-panel control,

1/5 sec. to 1 min. (continuously variable). Eliminates
flicker on slow sweeps or fast signals with low rep rates.
Easy viewing of slowly moving waveforms. See the com-
plete picture on the screen at all times yet avoid any
overlapping traces. Display several succeeding traces at
once for direct comparison. Get clear pictures of jittery
signals, persistance adjusted so that repetitive signal
builds up, random signal doesn’t.

2. STORAGE SCUPEhoIds trace for up to an hour,

for days with scope turned off. Study waveforms at your
convenience without a camera. Capture fast single-shot

events with writing rate >1 cm/ usec. Automatically inte-
grate dim repetitive signals until bright enough to view,
photograph conveniently. Store several single-shot signals
on a single crt, photograph.

3 « CONVENTIONAL PLUG-IN SCOPE accepts same
plug-ins as the popular hp 140A Scope. Maximum versa-
tility with five vertical, two time base plug-ins. Plug-ins
provide sensitivities to 10 av/cm, bandwidths to 20 MHz.
Special double-size plug-ins for TDR testing of cables,
connectors and strip lines, and for microwave measure-
ments made with swept-frequency oscillators.

A special cathode-ray tube, plus Hewlett-Packard circuitry,
combines all these advantages into a single instrument.
Besides the unprecedented performance, you get storage
with a high contrast, full 10 cm x 10 cm viewing area,
no-parallax internal graticule, a 7.5 kV post-accelerator
crt for high brightness...and a full year's warranty on
the crt at full specification!

The 141A mainframe costs $1275. And 141A dual-
channel performance with 20 MHz bandwidth and time
base with sweep delay costs only $2450. A 100 xV/cm
400 kHz system costs only $1810.

Every combination of scope and plug-ins gives you
Hewlett-Packard design and manufacturing quality.

See it at IEEE, 3rd Floor New York Coliseum, March 21-24

2 Circle 2 on reader service card

Backed up, too, by your Hewlett-Packard field engineer,
who can help solve your measurement problem with a
scope or with other tools from the broad line of high-
quality instrumentation he offers. Give him a call for
complete data on the 141A. Or write Hewlett-Packard,
Palo Alto, California 94304, Tel. (415) 326-7000; Europe:
54 Route des Acacias, Geneva.

Prices f.0.b. factory.

PACKARD

An extra measure of quality

HEWLETT [hp,

1047
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Jotting in real time 40 Cold flame spray

Star gazer 42 Technicolor hologram
0.2-nsec IC’s? 42 Backlogs pile up
Navy reorganizes 44 Semiconductors

In touch with Saigon sound off

Wired IC's 46 Electronics notes

Probing the News

It's a television first . . . receivers with IC's
Which way to monolithic systems?
For Saturn stages, a stop in Mississippi

Electronics Abroad
Thin-film, color-tv 223 Making millimeter
camera waves

223 Touch of Venus
224 Barge control

Color them happy
Place in space

Technical articles
I. Design

Reducing analog 1C cost with multipurpose chips
Standard chips replace custom-made ones to
reduce costs

Grover Kennett, Motorola

General-purpose IC chips speed analog design
Breadboarding with multipurpose chips bypasses
the usual step needed using discrete components
Jerome Eimbinder, solid state editor

Overlay transistors move into microwave region
Now they outperform varactor diodes in the
gigacycle region

H.C. Lee and G.J. Gilbert, RCA

Designer’s casebook

® Voltage splitter balances floating power supply

® D-c converter circuit eliminates transformer

= High-voltage and current in electro-optic modulator
= Linear amplifier uses no transformers

Il. Applications

Nomograph simplifies design

of f-m/f-m telemetry systems

This chart takes the place of separate calculations
for nonstandard data channels

J.K. Pulfer, A.C. Hudson, National Research
Council of Canada

Keeping the heart alive with a biological battery
Body fluid is the electrode in a new battery

to power pacemakers

0.Z. Roy and R.W. Wehnert, National Research
Council of Canada

For a good mixer add one FET
The field effect transistor simplifies uhf tuners
S.M. Weaver, Texas Instruments Incorporated

Celestial successor to inertial guidance (cover)
Electro-optics is updating the ancient art

of navigation

E.J. Farrell and R.I. Lillestrand, Control Data Corp.
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Readers Comment

This lefter was received in
March, 1965 but the writer asked
Llectronics not to publish it then
because the IEEL management
had been very upset by the copy it
had received. We held off because
the society told us it was going to
upgrade the qualily of the techiical
sessions at the annual meeting in
New York. Now that the society
has dropped its plans to improve
the sessions—/[ Editorial, p. 23]—
we are running this letier as an ex-
ample of what one technical group
is doing to improve its role in the
annual meeting. We've withheld
the name of the writer and the
technical group.

Raising the standards

To the Editor:

There are indications that vour
editorial “IEEE’s technical ses-
sions” [March 8, 1963, p. 15] has
been widely noticed. Electronics
deserves credit for stating what
many responsible members of the
IEEE had alrcady recognized as a
problem. Let me assure vou that
forces have bheen at work within
the Institute to reverse the trend
vou detect, and to restore the tra-
ditional level of the technical ses-
sions.

I can speak for the Group on

which, through merger
last vear, inherited the features of
its two parent societies, the TRE
(Institute of Radio Engineers) and
the AIEE (American Institute of
Electrical Engineers). At the forth-
coming New York Convention
[1965] this group has sponsored
many sessions, and it is hoped that
the tone set by it will be noticcable
to the convention visitor.

This group has adopted as a pol-
icy to review, to the greatest extent
possible, the full manuscript of any
paper offered or solicited for pres-
entation at any major convention,
There are seven technical commit-
tees which assign each paper sub-
mitted to a hoard of three review-
ers. In this manner, and onlv in
this manner, is it possible to sepa-
rate early enough, papers of real
technical value from those which
do not measnre up to our stand-
ards.

The group is also certain that one

Electronics | March 21, 1966



New from Sprague!

1947
1956

METALLIZED
POLYESTER FiLM
CAPACITORS

ULTRA-THIN
METALLIZED
POLYESTER FILM
CAPACITORS

1966
SPRAGUE

METFILM ‘A’
CHPACITORS

METALLIZED PAPER
CAPACITORS

OIL-IMPREGNATED
PAPER
CAPACITORS

METFILM™ "A’ CAPACITORS...
dramatically smaller in size, yet more reliable
than military-grade capacitors of the past!

Just 1 few vears ago, the only 10xF capacitor considered
dependable enough for military applications was Type
CP70 (to JAN-C-23), and was a block-busting 3347 wide
x 1317 thick x 47 high. Today, you can get a military-
quality 10xF tubular capacitor measuring only 2” in
diamzter x 2% ” long. And it's more reliable than any
capacitor of the past!

Sprague Type 680P Metfilm ‘A’ Metallized Capacitors
meet all environmental requirements of MIL-C-18312, yet
they occupy only one-third the volume of conventional
metallized film capacitors of equivalent capacitance and
voltage rating. Employing a new thin organic film dielec-
tric svstem, Type 680P capacitors use a dual film totalling
only 0.00008” thick, as compared to conventional poly-
ester-film capacitors with a single film measuring 0.00015”.

*Trodemark

SPRAGUE COMPONENTS

Another distinct advantage of the Metfilm ‘A’ dielectric
system is minimum degradation of clecirical properties
during life.

Hermetically sealed in corrosion-resistant metal cases,
capacitor sections are effectively of non-inductive con-
struction. resulting in capacitors with performance charac-
teristics superior to those of comparably-sized capacitors.

Type 680P Metfilm ‘A’ Capacitors are available with
capacitance values to 10 #F in both 50 and 100 volt ratings.

For complete technical data, write for Engineering Bulletin
2650 to Technical Literature Service, Sprague Electric
Company, 35 Marshall St., North Adams, Mass. 01247,

CAPACITORS PULSE TRANSFORMERS
TRANSISTORS INTERFERENCE FILTERS
RESISTIRS PULSE-FORMING NETWORKS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS

TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS

Electronics | March 21, 1966

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

THE MARK OF RELIABILITY

*Sprague’ and ‘@)’ are registered trademarks of the Sprague Electric Co.
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Proof Positive of

High Reliability of
EL-MENCO “MYLAR-PAPER
DIPPED Gapacitors

OVER 330,000,000 OF THESE HIGH
QUALITY UNITS USED IN TV SETS SINCE 1959!

J\ )"l Imagine!
NN Over 330 million
3

_ N EL-MENCO Mylar*
e —————_Paper Dipped

a7 e -
ors S| [C T copoetor e
i CO capat® *‘.?\ﬁ‘}&nﬁ--i‘:‘{t;i oy, ;
The number of EL MnEaung' This figure ¢ == black and white
in TV sets 1S truly @ yesents more than i‘h: and in color
e : e 3 ) |
£ 330,000,0_0?\ oipthe following countr! ';\r/' sets smcgtl 959!
total POPUEHD and Possessions of f;g ;?p;g ’ tOfS
United s't’dtecslom and Canada quality ef)d )
o n — w,
United FUIETE igium - reliability
Argentind £ cuador Chile Bl
penmark cople (1960 Census) gy elp '”':ng prfograms
299,813,929 P s production the qu  ibute of to millions o
4h this tremendovs ::,f cuffered. Here Soin & people who have
EVLe.:AgNCO cap?‘i;toor: QS-T\AENCO capacitors invested in
the high reliabilt ufacturer: awa\‘e \ TV sets . . .
a teading TV 77 n that YU 8% s and SENy.  and 330 million
« . lam certal Engineerit ' is just a drop
N 3 s “‘
£ the en US\ah e display fto the in the bucket!
Qua\'\w peop\e us it represen 9 field For the demand
this umit, for 10" "¢ capacitor for EL-MENCO
iminatio > capacitors still

far exceeds
the supply!

DIPPED MICA
MOLDED MICA

SILVERED MICA FILMS

MICA TRIMMERS & PADDERS

MYLAR* PAPER DIPPED
PAPER DIPPED
MYLAR™ DIPPED X Registered Trade Mark
TUBULAR PAPER of DuPont Co.

THE ELECTRO MOTIVE MFG. CO., INC.
WILLIMANTIC, CONNECTICUT

y Exclusive Supplier to Jobbers ond Distributors in the U. S. and Canodo West Coost Manufocturers Contoct:

ARCO ELECTRONICS, INC., COMMUNITY DRIVE, COLLINS & HYDE CO., 1020 CORPORATION WAY, PALO ALTO, CALIFORNIA
GREAT NECK, L. I. NEW YORK 5380 WHITTIER BOULEVARD, LOS ANGELES, CALIFORNIA
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of the mnost effective ways to further
the “d-alogue” between the author
of an important paper and his audi-
ence is to have preprinted copies of
the papers available well in ad
vance of presentation. Anyone who
has witnessed the presentation of
a paper so prepared will agree that
this is the way to put the spark
into tke discussion. Other groups
have also had favorable experience
along these lines.

Becanse this method. which was
considered one of the strong fea-
tures i the AIEE, is shightly more
expensive, it has become less at-
tractive to those who must worry
about the financial aspects of meet-
ings. There are proposals before
the IFEE Executive Committee to
marshal the Institute’s Headquar
ters resources to this end.

Name withheld
Chairman
——————— Group
IEEE

= Though many technical groups
of the IEEE emnlov such a review
procedure, not all of them take the
review so seriously nor apply very
stifl criteria. Some groups rass oft
all responsibility to the general pro-

gram committee of the annual
meeting,.

intelligent reaction

To the Editor:

“Elcctronic quiz” [Dec. 13, p.
238] should hiave been reviewed by
a compyetent psvchologist before
publiction

The article said. <. . . the speed
with which these information-proc-
essing signals follow the stimulus
is proportional to that vague attri
bute called intelligence.” Few vari-
ables in this business are more

| SUBSCRIPTION SERVICE

Please include an Etectronics Magazine address
I label to insure prompl service whenever you
write us about your subscription.

| Mail to: Fulfillment Manager
Electronics

I P.0. Box 430

I Hightstown, N.J. 08520

I To subscribe mail this form with your payment
and check {J new subscription [ renew my
| present subscription

I Subscription rates: in the U.S.: 1 year, $6; two
years, $9; three years, $12. Subscription rates
| for fore gn countries avaitable on request
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poorly correlated than reaction time
and intelligence. Statements such
as “the neurological efficiency on
which all intelligence depends” be-
trav a lack of appreciation of the
complexity and subtlety of the con-
cept of intelligence.

No simple-minded average meas-
urement of a one-dimensional ele-
mentary, temporal feature of sen-
sorv information processing can b
expected to have practical rele-
vance to the prediction of general
intelligence.

Michael G. Saslos
Department of Psycholog:
University of Washington
Secattle

» The story reporting an elec-
tronics approach to intelligence
testing carried out by Canadian
nsvcehologist John P Ertl in Ot-
tawa was in fact reviewed by the
Toronto Mental Health  Founda-
tion. Psvchologist Saslow's argu-
ment s really with psvchologist
Ertl’s interpretation of intellizence
a controversy best left to the psy-
chologists to thrash out,

Self-criticism

In myv article “Getting the most
out of feedback” {Jan. 24, p. 66},
the text states erroneously on nage
67. that from eauations 7 and 8§ it
can be shown that AG is an-roxi-
mately equal to AA/ph, The state-
ment at the bottom of the first col-
nmn should read: “As pbh is usually

much larger than (1 R./R.).
A
AG ~ aA (14 O
RL
(uh)

N. A. Zellmer
I.enkurt Flectric Co.
San Carlos, Calif.

_______ —— o —
l

CHANGE OF ADDRESS |

ATTACH If you aie moving, please let us know I
five weeks before changing your address. l
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HERE your new address below. I
name |
address l
city state I
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MINIATURE

POWER SUPPLIES

Cost-Performance Optimized
Reduces System Design Effort
Meets Extreme Environments

9583 SERIES

1 Watt output power capability
18 models—3 vdc to 3000 vdc
25-31 vdc input

9567 SERIES
3 watt output power capability

24 models—3 vdc to 5000 vdc
25-31 vdc input

TRANSFORMER
ELECTRONICS
_..-r-""'COMPANY

BOMULDER INDUSTRIAL-PARK
BOULDER, QOLORADO
TWX 303 4432661 PHONE (303) 442-3837

POWER SUPPLIES - INVERTERS
CONVERTERS. <. TRANSFORMERS

Circle 7 on reader service card

(1.257x2.5x.5")

7



What's the safe, efficient way
to bring transmitter power
to an HF antenna?

Granger Associates

This Granger Associates balun transformer is the critical link in
now the safest, most efficient way to bring power to an HF antenna.
semsmemmmn  [or safety, you lead power out of the transmitter building on
shielded co-ax. Then to obtain high efficiency at low cost, you couple the co-ax
through a G/ A balun to simple open wire lines for the long run to the antenna.

Unlike other balun transformers, G/ A baluns do not restrict the transmitter’s
frequency or limit the power it can transfer to the antenna. All G/ A baluns
transfer power with more than 97% efficiency at any HF frequency. The
largest will handle 50 kw average power and 200 kw PEP, They will operate
into a load VSWR as high as 2.5:1. Moreover,
insertion VSWR never rises above 1.2:1—
which means that the transmitter can operate 7
at full rated power without danger of creating
excessive voltages or currents.

G/ A baluns are sealed within a weather-
proof container, need never be opened for
maintenance, and have an expected operating
life of 20 years in most environments.

Send for complete technical data on
Models 543, 545 and 555,

Model 555
7V2 kw average 25 kw average

Model 543

50 kw average
(200 kw PEP)
3 to30 MHz

Model 545

(30 kw PEP)
21032 MHz

(100 kw PEP)
2 t0 32 MHz

Granger

Associates

CAREER OPPORTUNITIES FOR ENGINEERS IN ANTENNAS AND TRANSMISSION PRODUCTS

1601 California Ave., Palo Alto, California / Telephone: 321-4175 [ TWX: 910-373-1291
Granger Associates Ltd. _
Russell Hse., Molesey Rd., Walton-on-Thames, Surrey, England/ Walton-on-Thames 29913
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People

“An astronaut can’t very well spend
a year in space with a thermometer
stuck in his mouth,” observes phys-
iologist Philip
F. Mulvey. But
since space sci-
entists must be
able to take
phvsiological
measurements,
the National
Aeronautics and
Space Adminis-
tration is working on ways to keep
tabs on an astronaut’s physical
condition without placing sensors
on or inside his body. In his new
job as senior physiologist at the
agency’s Electronic Research Cen-
ter in Cambridge, Mass., Mulvey
will work with instrumentation en-
gineers on new ways to measure
man’s temperature, blood pressure
and heart rate.

It's hoped, he says, that the
techniques developed by NASA
will also lead to improved monitor-
ing of patients in hospitals.

A key to extended space missions
is improvement in microelectron-
ics. The space agency has given a
contract to the Case Institute of
Technology of Cleveland for micro-
miniaturization of devices for phys-
iological measurement and data
processing.

“We are counting on electronic
techniques that will provide on-
board processing and immediate
readout for the astronaut, as well
as sensing,” savs the 34-yvear-old
Mulvey. “It is important for the
astronaut to know his condition, as
well as having it telemetered back
to earth.”

One group working under Nul-
vey is exploring hiodata analysis, a
mathematical technique aimed at
predicting an astronaut’s future
performance on the basis of phys-
iological measurements. If a hazard
to the astronaut is recognized early,
savs Mulvey, it may be possible to
prescribe corrective action,

Also under study is a method of
monitoring body temperature by
infrared sensors. “\What we want is
the core temperature,” says Mul-
vey. The body emits infrared radia-
tion from deep inside itself.

“It looks like the eardrum is
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200 kW power output
with .7 kW drive from
magnetically heamed
Machlett triode

ML-361

@D

porpmyeed

ML-8618

3

ML-8618, Machlett’s new
magnetically beamed water-
cooled triode, provides high
power gain, high plate efficiency

and maximum cathode utilization.

Electron trajectory from cathode to

plate is magnetically controlled

to greatly reduce electron

intercepiion by the grid . . . and

therefore decrease grid current and
heating and allow significantly higher
performance levels.

Result: the ML-8618 delivers a typical
200 kW power output with .7 kW
drive as a Class C rf amplifier or
oscillator. As a switch tube in

pulse modulators, it is capable of a
maximum 8 Mw high duty pulse.

For full operating details,

write to The Machlett

Laboratories, Inc.,

Springdale,
Conn. 06879.
A SUBSIOIARY OF RAYTHEON COMPANY
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New from Sprague!
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N 4x actual size

TRUE METAL-FILM PRECISION RESISTOR

Save Space, Time, and Money

High packaging density—4 to
8 times that of individual com-

ponents.
©® Fewer components to stock,
handle, inspect, install. Entire

module can be hand-inserted
faster than one axial-lead com-
ponent.

® Permit substantial savings over
equipment assembled with indi-
vidual components.

© Epoxy terminal board keeps
pin terminals free of resin coat-
ing, unlike conventional dipped
components, and provides uni-
form lead spacing.

Stand-off bosses permit effi-

SPRAGUE COMPONENTS

RESISTORS

CAPACITORS

TRANSISTORS

INTEGRATED CiRCUITS
THIN-FILM MICROCIRCUITS
INTERFERENCE FILTERS
4SM.4145 R3

FUNCTIONAL DIGITAL CIRCUITS
MAGNETIC COMPONENTS
PULSE TRANSFORMERS

PULSE-FORMING NETWORKS

10 Circle 10 on reader service card

PACKAGED COMPONENT ASSEMBLIES

CERAMIC-BASE PRINTED NETWORKS

cient flux removal after solder-
ing. Also prevent dirt and mois-
ture traps around leads.
Extremely stable and reliable.
Meet performance requirements
of MIL-R-10509E. Resistance tol-
erances to +—1%.
® Ceramic capacitors can be
incorporated for further savings
and size advantages over indi-
vidual components.

For complete information write to
Integrated Circuit Application En-
gineering Department, Sprague
Electric Company, 35 Marshall
Street, North Adams, Mass. 01248

SPRAGUE

THE MARK OF RELIABILITY

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

People

going to be the best source for get-
ting the temperature of the body
through infrared measurements,”
says Mulvey. Under a contract with
NASA, Block Engineering, Inc., of
Cambridge is mvestigating the in-
frared emissivity of the ear with-
out attaching or implanting any
SeNSOrs,

The instrumenation group is also
investigating ultrasonics as a way
to continuously monitor the fow of
blood.

In the vears following World War
IT, Robert A, Averitt was a member
of the team that directed the Gen-
eral Electric
Co.’s move to
broaden its bas-
ically military
avionics produc-
tion into the
conmnercial mar-
ket. Now, he will
be doing the
same job for the
Autonetics division of North Amer-
ican Aviation, Inc., of Anaheim
Calit., where he has been named
director of a new commercial avi-
onics organization.

Averitt spent more than 25 vears
with GE, most of them in aviation
svstems  engineering. He joined
Autonetics two years ago, after the
division formed a commercial de-
velopment office. He was assistant
to the vice president for commer-
cial development until his recent
appointment.

At the moment, Autonetics’ avi-
onics business is based entirely on
governiment contracts.

“Comimercial airlines’” business.”
he forecasts, “will double by 1970
and will probably double again in
the following five vears.” Because
of this, Averitt predicts an increas-
ing need for more sophisticated
avionics systems that are “safe, re-
liable and economical.”

For instance, he helieves there
is a commercial market for about
1,000 inertial navigation systems
over the next five years. The divi-
sion is now developing such a sys-
tem.
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TEMPERATURE/CURRENT CHARACTERISTICS
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AMBIENT TEMPERATURE, °C.

Sorensen DCR Series now with temperature capability to 71°C,

All-Silicon
Power Supplies
to 20 kW.

Sarensen's wide range DCR Series has been up-dated and
improved. What's new about the DCR's2 They are now 100%
silicon; ambient temperature capability is now to 71°C. -
Four 3-phase models have been added extendng power
capability to 20 kW ; 24 models are now available with ranges
ub to 300 volts, « Multiple mode programming—voltage/
current/ resistonce. « Voltoge regulation, line ond load com
bned, is #.075% for most models « Constant current range
0 to rated current. « DCR's meet MIL-1-26600 and MIL-1-6181

Voltage Amps. Model Price Amps. Model

0- 20 125 DCR 20- 125A $1055 250 DCR 20- 250A
0- 40 10 DCR 40- 10A 325 20 DCR 40- 20A
0- 40 125 DCR 40-125A 1350 250 DCR 40 -125A
0- 60 13 DCR 60- 13A 525 25 DCR 60- 25A
0- 80 5 DCR 80- S5A 325 10 DCR 80- 10A
0-150 2.5 DCR150- 2.5A 325 5 DCR150- 5A
0-300 1.25 DCR 300-1.25A 325 2.5 DCR 300- 2.5A

S

— MODEL SELECTION CHART

specifications and conform to proposed NEMA standards. ¢
Front panel indicator for voltage/current crossover. These
features of the improved DCR (model numbers will have an
“A" suffix) are offered at no increase in price.

For DCR details, or for data on other standord / custom power
supplies, voltoge regulators or frequency changers, call your
local Sorensen representative, or write: Sorensen, A Unit of

Raytheon Company, South Norwalk, Connecticut 06856.

Price Amps. Model Price Amps. Model Price

$1495 — -t — — — —
525 35 DCR 40- 35A $ 710 60 DCR 40-60A  $925
1995 500 DCR 40-500A 2950 — _ —
710 40 DCR 60- 40A 900 - — —
525 18 DCR 80- 18A 710 30 DCR 80-30A 875
525 10 DCR150- 10A 710 15 DCR 150-15A 825
525 5 DCR 300- SA 710 8 DCR300- 8A 825

A UNIT OF RAYTHEON COMPANY
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see 4 response
traces on single-
trace scope

measurement by comparison
up to 1,200 mc

NEW

JERROLD
SOLID-STATE

3-POSITION
COAXIAL SWITCHER

Model TC-3 $29500

Turn any single-trace oscilloscope
into a 4-trace scope; insert two refer-
ence traces automatically in addition
to test trace and baseline. These
references have advantage of per-
manent relative accuracy over
scribed or painted lines.

Results arerepeatable, as accurate
as your reference attenuators. Gen-
erator and scope drift do not affect
accuracy of measurements. Fre-
quency from dc to 1,200 mc extends
usefulness of comparison technique
well into the UHF band. The TC-3
Coaxial Switcher can save you thou-
sands of dollars in speed and accu-
racy. Write for literature.

JERROLD

ELECTRONICS

Industrial Products Division,
Philadelphia, Pa. 19132

In Canada: Jerrold Electronics,

60 Wingold Ave., Toronto 19, Ont.
Export: Rocke International,
13E.40th St., New York, N.Y. 10016

SWEEP GENERATORS e AMPLIFIERS
PRECISION ATTENUATORS ¢ COMPARATORS

14 Circle 14 on reader service card

Meetings

National Association of Broadcasters
Convention, NAB; Conrad Hilton
Hotel, Chicago, March 27-30.

International Conference on Electronic
Switching, Union of International
Technicat Associations, Societe
Francaise des Electroniciens et des
Radioelectriciens; UNESCO
Conference Hall, Paris, France,

March 28-31.

Digital Electronics Seminar, RCA
Institutes, Inc.; Hotel New Yorker,
New York, March 28-April 1.

Physics Exhibition, Institute of Physics;
Alexandra Palace, London,
March 28-31.

Automatic Control in Electricity
Supply Meeting, IEE; Renold
Building, Manchester College,
England, March 29-31.

Conference on Analysis and
Synthesis of Networks, IEEE-NTG;
Stuttgart, West Germany,

March 31-April 1.

Industrial Engineering Conference,
AlIE; Hotel Pontchartrain, Detroit,
March 31-April 1.

Symposium on Computer Graphics,
University of California; Los Angeles,
April 4-6.

Advanced Planning Briefing for
Industry, AEC, AFCEA; Fort Monmouth,
N.J., April 5-6.

Advanced Seminar for Automatic Data
Processing, International Computation
Center; International Computation
Center, Rome, April 6.

Symposium on Electron and Laser
Beam Technology, IEEE, University of
Michigan; Ann Arbor, Mich., April 6-8.

Conference on Ground-Based
Aeronomic Studies of the Lower
lonosphere, AFCRL, DRTE; Defense
Research Telecommunications
Establishment, Ottawa, Canada, April
11-15.

IEEE Region lil Convention, |EEE;

Mariotta Motor Inn, Atianta, April 11-13,

Cleveland Electronics Conference,
Cieveland section of IEEE; Engineering
and Scientific Center, Cleveland,

April 12-14.

Symposium on Electronics
Measurement and Controls in Ships and
Shipbuilding, 1EE, IERE; University of
Strathclyde, Scotland, April 12-15.

Symposium on Remote Sensing of
Environment, Office of Navai Research;
University of Michigan, Ann Arbor,
April 12-14.

Quantum Etectronics Conference, {EEE
Groups on Electron Devices and
Microwave Techniques; Towne House,
Phoenix, April 12-14.*

International Symposium on
Generalized Networks, Polytechnic
Institute of Brooklyn, AFOSR; Hotel
Commodore, New York, April 12-14.

Technical Meeting and Equipment
Exposition, Institute of Environmental
Sciences; E| Cortez Hotel, San Diego,
April 13-15.

Symposium on Process Automation,
Beckman Instruments, Inc., Consolidated
Electrodynamics Corp., Control Data
Corp., et al; Newporter Inn,

Newport Beach, Calif., April 18-20.

International Scientific Radio Union
Meeting (URSI), National Academy of
Sciences, National Research Council;
Washington, D.C., April 18-21.

International Seminar on Automatic
Control in Production and Distribution
of Electrical Power, Institut Belge de
Regulation et D’Automatisme; Brussels,
Belgium, Aprit 18-22.

Call for papers

Wire and Cable Symposium, U.S.
Army Electronics Command; Atlantic
City. N. J., Dec. 7-9. April 15 is dead-
line for submission of 300-word sum-
miarv on cable design and applications,
cable materials, manufacturing tech-
niques, connective devices, and re-
quirements for advanced equipment
to |. Spergel, Co-chairman, Wire and
Cable Symposium, U.S. Army Elec-
tronics Command, Fort Monmouth,
N. 1. 07703, Attn: AMSEL-KL-EE.

Symposium on Switching and Auto-
mata Theory, University of California,
IEEE Computer Group; University ot
California, Berkelev, Oct. 26-28. May
2 is deadline for submission of six
copies of abstracts on switching
theory, logical design, and automata
theory to Prof. David E. Muller, Math-
ematics Dept., University of Illinois,
Urbana, II1. 61803.

* Meeting preview on page 16
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FEach Fluke all-solid-state voltage calibrator
gives you more for your instrumentation dollar!
Things like 0.0005% line and load regulation
in every model. Compact and lightweight
construction for portability. Heatfree, fanfree
operation for long life and best stability.

High speed remote programming in

two models. Calibration accuracy to 0.003%.
Price range $1,295 to $2,490.

Calitiration Panel Height

Model Voltage Current Stabiility Rezdout Accuraty and Weight Price

[ANodeths YO TaRE S DL lIS Aelig BRI T i

| staa Qfo0¥de  oto2amps 20.002%  Edigitinine =0.01% 514750 lbs.  $1,295 h
315A* OtcS50vde Otolamp  =0.005% +0.025%  5%”-50 lbs.  $1,695 1
12A  Otollllvdc OtoS50ma  +0.0015% 7 digitiniine =0.003%  7° —60lbs.  $2,290 3 e
igoa . Q10S0VES 5400 amps *0.002%  6digitinline  *0.01% 514"—50 Ibs.  $1,%95 =

0 tc 5 vde me— =

3B3B* :0tc 50 vde 0to2amps =0.005% +0.025% 5Va~—50 Ibs. $1,950 R

*Remotely Programmed

FLUKE » Box 7428, Seattle, Washington 98133 « Phone: (206) 776-1171 - TWX: (910) 449-2850

Model 332A
Voltage Calibrator

Model 383B
Remotely S — s . Mode! 315A High-Speed
Programmed : et . ’; Remotely: Programmed Valtage Calibrator
Voitage/Curreat | : L
Calibrator_ iz

-

. . B -
| m-i—'\-'—"“ Sl T Rehs S8
# st E t'&g' -
o e,

Model 313A
Veltage Calibrator

See us at The IEEE #3K19. 3K20



Now from Sprague!

DIFFERENTIAL
AMPLIFIERS
IN FLAT PACKS!

I} A

IN3043 IN3044 2N3046
IN3047 IN3049 2N3050 2N3051
IN3052 IN3520 IN3524

PNP or NPN - BETA MATCHING to 10%
VBE MATCHING to 3mV

VOLTAGE CAPABILITY to 60 VOLTS
TEMPERATURE COEFFICIENTS to 5.V/°C

ALSO AVAILABLE IN 6-LEAD TO-5 OUTLINE PACKAGES!

For complete information, write to Technical
Literature Service, Sprague Electric Company,
35 Marshall Street, North Adams, Mass. 01248

SPRAGUE COMPONENTS

®
TRANSISTORS PACKAGED COMPONENT ASSEMBLIES
CAPACITORS FUNCTIONAL DIGITAL CIRCUITS
RESISTORS MAGNETIC COMPONENTS

THIN-FILM MICROCIRCUITS
INTEGRATED CIRCUITS CERAMIC-BASE PRINTED NETWORKS

INTERFERENCE FILTERS PULSE-FORMING NETWORKS
L] Sprague” and "(@)" are registered trademarks of the Sprague Electric Co.

FULSEr TRANSFORMERS THE MARK OF RELIABILITY
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Meeting preview

Quantum electronics meeting

Laser researchers will discuss ev-
ervthing from laser materials to
biomedical applications of the laser
at the 1966 International Quantum
Electronies Conference in Phoenix
Aviz., April 12-14.

There are 191 papers sched
uled for deliverv at the con
ference, which is sponsored by
the Electron Devices and Mi
crowave Theory and Techniques
Croups of the Institute of Electrical
and Electronic Engineers. and th
American Institute of Phvsics with
the cooperation of the Amcrican
Physical Societv and the Optical
Societv of America

The kevnote session will includ
a description by Kumar Patel. Bell
Telephone Labhoratories. Inc.. of his
work in producing phase-matched
second harmonic gencration from
an elemental crvstal, and the pos-
sibilitv of wmakine a continuons
wave tunable oscillator in the 15- to
25-micron range with tellurium as
the nonlinear medium and a 10.6-
micron carbon-dioxide laser as the
pump.

Charles H. Townes, provost of
the Massachusetts Institute of
Technology., and A. \[. Prokhorov
and N. G. Basov of the T.chedev
Institute in Moscow wwill del'ver
the opening remarks at the kevnote
session.

In the session on the measure-
ment of laser fluctuations, Henri
Hodara of the National Engincer-
ing Science Co., Pasadena, Calif,,
will discuss signal-to-noise ratios,
using a statistical approach, in am
plitude stahilized lasers.  Other
papers on allied topics deal with
noise in gas, solid crystal. and
semiconductor lasers:  statistical
properties of laser radiation: and
the analysis of spectral linewidths
of laser radiation.

The second session, on ion lasers,
will include a report by a French
researcher, M. Armand, on the ef-
fect of a longitudinal magnetic ficld
on an argon laser. L. I. Gudzenko
of the Lebedev Institute will dis
cuss temperatures and electron
densities necessary to produce laser
oscillation. Millimeter wave gas
amplifiers also will be discussed.
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MINIATURE ROTARY SELECTOR SWITCHES:
Look out for this lime of half-inch
switches for PCE applicaticns.

) Thelr single-pole, tem-position

Model 88 got a lot of attention at

WESCON, but now they've comxe up with

a whole nev line of three-, five-,
at I1EEE Booth 2E03-2E05. and ten-position switches with
stops, avallable in single-pole,
double-pole and three-pole versions.
This Model 87 line is going to be
a hard one to best. No one else in
the industry has anytaing like {t!

?,5, You'll find

TUENS~-COUNTING DIALS: And we can't
aftorc to overlook their Dial line
elther. This Model 25 turns-
counting daial i{s available irn both
a three-wheel and four-wheel
versicn. It is only 1-13/16 ¢f an
inch in diameter and is easier

to read, set, lock, and mount than
anything anyaone else is offering.

PRECISION POTS Of course, they've always
been hard guys to cetch up with in
precision pots. When they brought out
their low=cast, ten-turn, half-inch
Model 182, it shook-us up because it
looked like a military pot at commercial
prices, Well, now they're broadening
this line with two companion models—
the 163 wita a rugged l/4-inch shaft and
3/8~32 thread bushing for panel
mounting; aid the 164, which is a servo
mount version of the standard 162.

And they’re also going to be pushing
their Model 140—which is a lot of pot
for the meney in a half-inch,
single-turn- version.

TRIMMEES: They're going to be right
in there with triamers, too. The
Models 84 ana 85 half-inch, single-
turn wirewound job»s have been giving
us plentv of trouble in the market-
place. These round trimmers are
rated at 1-1/2 watts at 70°C. and
have a siendard resistance tolerance
of +4%. They've keen popular enough
to push our stuff into the back-
ground wherever they've been tried!

OSPECTROL ELECTRONICS CORPORATION. 17070 E.GALE AVE., CITY OF iINDUSTRY,. CALIF. 91745
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= New 1,2 and 3 pole relays

|® _

or nearly every application
in the 5 and 10 amp range.

New Series 50 1-pole

New Series 50 3-pole New Series 50 2-pole

Order them off-the-shelf.

You name the general-purpose industrial application you're working on and chances
are new Sigma Series 50 relays will meet your requirement. This new series is designed
1o be versatile and it is—12 versions cover every combination of its 1, 2 or 3 poles, 5 or
10 amp AC or DC power ratings, enclosed and open types, plug-in and soldered con-
nections.

And they’re available at the lowest prices Sigma has ever offered for relays of this type.

Along with their versatility and low-cost, Series 50 relays include such quality features
as: Adjustable armature hinge for precise contact alignment. Heavy-duty contact base
material for improved dielectric strength and insulation resistance. Single molded plug
assembly with high temperature resistant polycarbonate housing.

Series 50 relays are designed for the broadest variety of general purpose industrial
applications ranging from output relays in sensing controls to photocopiers and vending
machines.

They are immediately available from your local Sigma distributor at factory-low prices
—or from Sigma direct.

Want more information? Write for the new 16 page Sigma Preferred Standard and
Stock Relay Catalog and an up-to-date stock listing. It will help you select the relays
immediately available in quantity.

SIGMA DIVISION c- SIGMA INSTRUMENTS INC

Assured Relrability \With Advanced Design / Brainiree, Mass 02185

Sigma’s line of over 100,000 relays includes Sensitive, High Performance, Puise and Telegraph, General Purpose, Power, and Special Purpose types.
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% DC-t0-50 MHz Bandwidth
Advanced Dual-Beam Performance
10 ns/cm Sweep Rates and Sweep-Delay

Single-InputDual-Beam Displays. The
upper beam shows bursts of 2.5 MHz
pulses on Time Base A with time varia-
tion between bursts. This shows up as
increasing time-jitter between the first and
successive bursts. Thelower beam shows
B Sweep (0.1 us/cm) delayed by A Sweep
and triggered on the second pulse of the
last burst to provide a jitter-free expanded
display of the A Sweep intensified zone.
The use of only one probe and one plug-in
input simplifies signal connection and
provides minimum loading on the source.

Here's a new Tektronix Oscilloscope that will tackle vir-
tually every measurement job in your laboratory. The Type
596 and its rack-mount counterpart, the Type R556, have
an ability for simultaneous information display that makes
complex measurements simple and routine. They accept
any Tektronix letter and 1-series plug-ins, including spec-
trum analyzer and sampling units.

“
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This new Tektronix dual-beam oscilloscope offers these features:

for performance

» 50 MHz bandwidth « 10 ns/cm sweep rates e
€ cm vertical scan each beam e zero-parallax displays
» X10 sweep magnifier ¢ AC HF Reject trigger coupling «
2% calibrator with current loop e front-panel variable con-
trast for A INTENS by B « short-safe solid state supplies
» EMI (RFI) suppression.

The Type 556 uses any
combination of over 25 plug-ins

—provides over 30 display modes.

The UPPER BEAM can display a signal
from either /eft or right plug-in; with either
Time Base A, Time Base B, or external sig-
nals; triggered from a composite vertical
signal, plug-in single channel signal (with

for convenience

both beams can display signals from 1 plug-in (on same or
different time bases) e fixed delay cable requires no ad-
justment e lever switch trigger controls e two-range
TRIGGER LEVEL contro! e front panel ASTIGMATISM
control e front panel EXT HORIZ IN and EXT HORIZ VAR
1-10 o bheam finder o color coordinated indicator lights e
rack-mount model available.

The LOWER BEAM can display a signal
from the right plug-in; with either Time Base
B or external signals; triggered from a com-
posite vertical signal, plug-in single chan-

1A1 or 1A2), external, or line. line.

nel signa! (with 1A1 or 1A2), external, or I

Sampling and Real-Time Displays.
Upper beam shows a square wave at 1
us/cm as applied to a Type 1A2 Plug-In.
The lower beam shows the risetime of the
same pulse at 1 ns/cm as provided by a
Type 1S1 Sampling Plug-in.

Time and Frequency Displays. The
upper beam shows the spectral output of
a 200 MHz gated oscillator applied as IF
teedthrough to a Type 1L20 Spectrum
Analyzer; the calibrated dispersion is
1 MHz/cm. The lower beam shows a real
time display of the 10 kHz gating pulse;
sweep rate is 0.5 us/cm.

Simultaneous Single-Shot Displays.
Current versus voltage display of a .75
ampere, fast-blow fuse during destructive
overload. Both beams are driven by B

Time-Base at 50 us/cm which is delayed

by pre-triggered A Time-Base to provide
base reference lines before and after the
event. The upper beam shows the current

Characteristics

N:a2w Dual-Beam CRT (with illuminated internal graticule) —
provides ‘‘zero-parallax'’ viewing of small spot size and uni-
fo-m focus over the 8 cm by 10 cm display area.

Calibrated Sweep Delay—extends continuously from 0.1

microsecond to 50 seconds, to permit expansion of a selected
pcrtion of the delayed sweep.

Independent Sweep Systems—provide 24 calibrated steps
from 0.1 us/cm to 5 s/cm; the X10 Magnifier extends the fastest
sweep rates to 10 ns/cm.

Single-Sweep Operation—enables one-shot displays for
photography of either normal or delayed sweeps.

2 Independent Triggering Systems—provide stable displays
over the full bandwidth, and to beyond 50 MHz. Both vertical
aniplifiers supply trigger signals to both of the time-base trig-
gering systems.

Mezets interference specifications of MIL-1-6181D over the
following frequency ranges —Radiated (with CRT mesh filter
installed): 150 kHz to 1 GHz; Conducted (power line): 150 kHz
to 25 MHz.

Other Specifications—size is 15" by 17" by 24"; weight is X 80
pounds without plug-in units; power requirement is 100-130 V
or 200-260 V, 50-60 Hz, = 850 watts.

Type 556 Dual-Beam Oscilloscope . . . . . $3150
Rack Mount Type R556 Oscilloscope . . . . .. .. $3250
U.S. Sales Prices f.0.b. Beaverton, Oregon

Elzctronics | March 21, 1966

waveform at 30 A/cm while the lower
beam shows the corresponding voltage
across the fuse at 100 V/cm.

. o s aoc e L it L R TR [ S SRS e

Plug-ins illustrated

Type 1A1 Dual-Trace Unit . . . . $600
(Dual-Trace: 50 mV/cm at DC- to 50 MHz 5 mV/cm at DC-to-28
MHz. Single-Trace: 500 uV/cm at 2 Hz-to-15 MHz. 5 Display
Modes: Channel 1, Channel 2, Alternate, Chopped, Added
Algebraically. Front-panel signatl output.)

Type 1S1 Sampling Unit . . . .. $1100
(DC-to-1 GHz, internal trlggenng, built-in delay line. Sweep
Rates: 100 ps/cm to 50 us/cm, with £ 3% accuracy, normal or
magnified (up to X100). DC Offset Range: greater than +1 V.
4 Display Modes: repetitive, single sweep, manual scan, or
external scan.)

If you've been waiting for an oscilloscope that will handle your
present requirements and that has the versatility to take care
of future needs, investigate the new Type 556. Call your nearby
Tektronix field engineer for complete information, or write
Tektronix, Inc., P.O, Box 500, Beaverton, Oregon 97005.

Tektronix, Inc.
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These two digital modules are directly related to 99
other standard Flip Chip™ modules. They are related
electrically, physically, and logically, and they all carry
the same 10-year guarantee.

Together with their kinfolk, they can be arranged to
make an up ccunter, a down counter, a shift register,
a jam transfer buffer, a high speed parallel adder, an
analeg to digital converter, or a vice versa.

kissin’
cousins

Or a signal multiplexer, a typewriter driver, a Gray to
binary converter, a vice versa, a paper tape punch
control, a reader control, a pseudo random sequence
generator, a data acquisition system, or an interface
between peripherals and a real time computer.

Sometimes it pays to have a big family.
Write for a catalog.

DIGITAL

MODULES.COMPUTERS

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754, Telephone: (617) 897-8821 . Camoridge. Mass. - Washington, D. C. . Parsippany, N. J. +
Rochester, N.¥. . 2Filadetphia « Huntsville - Orfandc - Pittsburgh - Chicago - Denver - Ann Arbor « Los Anceles - a0 Alto » Seattle - Carleton Place and Toronto,
Ont. . Reading, Englan_d - Pass, “rance « Munich and Cologne, Germany - Sydney and West Perth, Austra'a « Modules Jistriouted also through Allied Radio
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Editorial

IEEE settles for
second rate sessions

The technical program at the annual meeting of
the Institute of Electrical and Electronics Engi-
neers from March 21 to 24 is maintaining its
usial standard of mediocrity.

This will not astonish many engineers who
have learned, after many disappointments, to
skip the annual technical sessions. But it may
frustrate a few die-hard optimists who believed
the rosy promises made last March by the in-
coming leadership of the society.

After the very poor program of 1965—during
the question period of one session, a visitor
asked an author how he dared present such a
bad paper at an IEEE meeting—incoming presi-
dent Bernard Oliver promised to upgrade the
quality of the technical sessions. Partly to an-
swer an editorial which appeared on this page
[March 8, 19653, p. 13], and partly to stem grow-
ing dissatisfaction among a segment of the mem-
bership, the newly elected president pledged
sweeping reform.

One ycar later, retiring president Oliver says
it would be too difficult to improve the technical
program at this time. The newly elected presi-
dent of the society, W. G. Shepherd, hadn’t even
looked at the program two weeks before the
sessions were to start. This is a good clue to
what’s in store for visitors.

We disagree vehemently with Bernard Oliver.
The technical sessions at IEEE’s annnal meeting
can be improved. And we are aware that it will
not be easy.

But first the society management—both clected
and paid—has to decide that it wants to improve
the technical program. The fundamental weak-
ness, it appears, is that in importance in the
eves of the people at IEEE headquarters, the
income produced at the show each year tar out-
ranks any contribution that might be made by
technical scssions. As long as visitors stream
into the Coliseum to look at exhibits, and the ex-
hibitors buy plenty of booth space, the IEEE
will not lift a finger to improve the technical
sessions. Only if attendance falls and exhibitors
scream, will the society’s leaders act.

Because the job will be difficult, a more ener-
getic effort must be made than the one that just

<—Circle 22 on reader service card

fizzled. Last spring, Oliver appointed an ad hoc
committee to study how the annual meeting
could be turned into a first-class technical ses-
sion. Although it met only infrequently, the
committee did discover that each of the techni-
cal groups of the IEEE holds back the best pres-
entations on major technical advances for its
own special svmposiums or conferences. Thus
the annual meeting is deprived of anything that
is very good.

At one time during its sporadic deliberations,
the committee thought the annual meeting might
be turned into a congress of svmposiums with
each group presenting the best of its technical
material—certainly an effort worthy of serious
consideration. But, for reasons that escape us,
the group came up with the decision that the
time was not right for such a move. This means
there will be no shift in policy for the technical
sessions at the annual meeting.

What discouraged the committee most was
that persuading each of the technical groups to
contribute their best material looked like a Her-
culean job. They were right. Too many of the
society’s technical groups have a sovereignty
mania, a phobia that they must be independent
of IEEE headquarters. Then too, a few of the
leaders of such groups are jealous of their politi-
cal power in the society and are reluctant to
compromise on anything that might be con-
sidered a dimninution of their authority.

Though the job is tough, the IEEE ought to
be able to produce uan executive diplomatic
enough to persuade technical group leaders that
putting on sorry technical sessions does credit
to no one—the society, the technical group or the
group leader—and tough enough to enforce some
criterion for quality.

Improvement can be made within the struc-
ture of the technical groups that are so sacred
to the IEEE. An example of one group’s effort is
reported in the letter on page 4.

Some needed program changes are obvious.
For example, it’s doubtful whether all the groups
combined can produce 300 to 500 top-notch tech-
nical papers every vear, the number generally
on the program. The number ot papers pre-
sented should be reduced sharply. A technical
group should be limited by the number of out-
standing papers it can present, not by some
quota it fills by drawing on papers already pre-
sented at carlier technical meetings, or sales pro-
motion pitches for specific products, or nothing
position papers prepared by egocentric members
ambitious for political power in the society.

Every year, the IEEE meeting moves closer
to being purely a trade show rather than a so-
cietv meeting. If something is not done very
soon to reverse this trend, it will be too late.
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SERVO AMPLIFIERS USED
ON VARIOUS AIRCRAFT

SERVO ASSEMBLY
F-111 AIRCRAFT

ELECTRONIC COMPONENTS FQR COMPUTER USE
F-111 AIRCRAFT

AUTOMATIC STABILIZATION ACTUATOR
CHA47A HELICOPTER (SEA KNIGHT)

We have been designers and manufacturers of
flight controls and special aircraft devices for the
past 10 years. A great many engineers and pur-
chasing people think of Clifton only as a leader-
manufacturer of rotating components, synchros,
servo motors and resolvers. We would like to
point out that we also develop, design and pro-
duce servo sub-assemblies, to the most exacting
requirements. These precision-engineered mod-
ules are now flying, or will scon fly, in our coun-

DIVISION OF LITTON INDUSTRIES
Clifton Heights, Pa. Coiorado Springs, Colorado

v/ Check CLIFTON for Serup Packages

BOOSTER AMPLIFIERS, COMPONENTS OF
THE NAVIGATION AND BOMBING COMPUTERS
F-111 AIRCRAFT

SERVO ASSEMBLY
F-111 AIRCRAFT

AUTO-PILOT SYNCHRONIZER
ATA AIRCRAFT

TACAN RANGE AND BEARING COUPLERS
NAVIGATIONAL USE ON VARIOUS AIRCRAFT

All units shown Vs actual size.

try’s most important aircraft.

These packages are built to Clifton synchro
standards of reliability and accuracy . . . and in
production quantities. While we can hand build
models for you, we excel in “in-line’” quantity
and quality production.

Give us the opportunity to discuss your next
servo package need! Do it now, today!

Call 215 622-1000 and ask for Mr. E. Fisher,

or TWX 215 623-1183.

PRECISION
PRODUCTS

Flash! Clifton has just opened a new synchro plant in Fall River, Mass.
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GE plans to build
computer systems
for hospitals

Pentagon official
cites laser danger

IBM diode
produces color
without n material

Electronics Newsletter

March 21, 1966

The General Electric Co. plans to enter the hospital time-sharing com-
puter field, according to reliable sources. Last week GE announced an
agreement with Bolt Beranek and Newman, Inc., a consulting and
research concern in Cambridge, Mass., “to expand the utilization of com-
puter-based information systems.”

Bolt Beranek helped develop a time-shared computer system for the
Massachusetts General Hospital in Boston [Electronics, Jan. 24, p. 93].

Jordan Baruch, a vice president of the research company, has been
granted a leave of absence to work with GE in a “management capacity,”
no other details were provided. GE also declined further comment.
Baruch played an important role in developing the Boston hospital’s com-
puter system.

A new warning has been sounded on the hazards resulting from the use
of high-powered lasers [Electronics, March 22, 1965, p. 128]. “The
increasing power and diversification of lasers is outrunning the ability of
the medical sciences to define the hazard limits,” Daniel J. Fink, the
Pentagon deputy director of research and engineering, said in Boston.
“With such developments as the invisible carbon dioxide laser, some-
one is going to be badly hurt unless we establish reasonable precautions,”
Fink says. Carbon dioxide laser output is at 10 microns, in the infrared
region, where the output can’t be seen.

The laser danger is not limited to the laboratory. Increasingly, lasers
are being applied in the field by engineers as measuring instruments and
by the military as range finders for weapons.

A team of researchers at the International Business Machines Corp. has
found a novel way to fabricate light-emitting diodes. The technique may
open the door to the development of highly efficient diodes that produce
color from the infrared to the ultraviolet.

Junction diodes capable of producing red, green, blue and yellow light
are currently available, but the IBM researchers say a wider range of
colors can be produced more efficiently from a group of materials called
the II-VI compounds. Examples of such materials are zinc selenide, zinc
oxide and zinc and cadmium sulfide. The problem, however, is getting
both p and n material in this class of compounds to form the light-emit-
ting junction. Researchers Billy Crowder, Frederick Morehead and Peter
Wagner have sidestepped the problem by eliminating the need for the
n-type material.

In the IBM method, a layer of metal, a layer of insulating zinc telluride
and a p-type layer of zinc telluride are used. Conduction in the structure
is by impact ionization in the insulating layer; light is produced by a
recombination of holes and electrons in the p-type layer. The diodes
developed so far emit green light and have an over-all power-conversion
efficiency of 0.6% at 77°K—the temperature of liquid nitrogen.

The IBM team hopes to be able to improve performance and to get the
diodes to operate at room temperature.

Applications include color displays for computers or other electronic
equipment and, possibly, a solid state display that could replace a color
television tube.



Red Chinese show,
but don’t sell
electronics gear

Low-cost, reliable
IC chip assembly
sought by Navy

Ford, GM plan
'67 car radios
with hybrid IC’s

Computer printer
bypasses storage
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After a four-year absence, the Red Chinese turned up at the recent
Leipzig industrial fair with equipment that shows evidence of great leaps
forward in electronics technology. The fair in East Germany is an indus-
trial showcase for the entire Eastern bloc. The Chinese displayed an
analog computer, an electron-beam tracer accurate to within 0.5%,
transistorized closed-circuit television, noise generators, oscilloscopes
with frequency capability up to 100 kilocycles and much more.

The Red Chinese apparently showed their new equipment at Leipzig
more for prestige than for commercial reasons; dial markings were in
Chinese, detailed data sheets weren’t available and people manning the
stand didn’t know much about what was shown.

The Navy is funding a study to find out the cheapest, most reliable
approach for interconnecting integrated circuits chips without a common
package and bonding them to thin-film interconnections. Under a $100,-
000 contract, the Computer Control Co. of Framingham, Mass., is evalu-
ating the major contenders: straight ultrasonic bonding, solder bonding
with and without thick bonding pads, called balls, and beam-lead tech-
niques [Electronics, June 28, 1965, pp. 66 and 68; Oct. 4, 1965, p. 102].
The goal of the Navy-sponsored evaluation: to develop techniques for
producing modules with 10,000 hours mean-time-between-failures per
dollar of production cost.

The over-all study of face-down bonding technology is being done by
the company’s techniques laboratory and will include a critical appraisal
of the two principal types of bonding: ultrasonic and thermal.

One of the methods that has already been ruled out is laser welding
through the glass substrate because it is difficult to control and lasers
powerful enough for the job operate only in the pulse mode, says Colin
Knight, manager of microelectronics at Computer Control’s techniques
laboratory.

The Ford Motor Co. and the General Motors Corp. are expected to use
hybrid integrated circuits in their 1967 car radios.

The Philco Corp., a subsidiary of Ford, disclosed that its circuit is an
audio preamplifier with two transistors, two capacitors and 12 thick-film
resistors. Philco is also building passive-component networks on ceramic
substrates.

General Motors’ electronics division, Delco Radio, won’t comment on
rumors that it has been field testing a radio containing hybrid IC’s. Cur-
rently, car radios made by Delco use thick-film passive-component cir-
cuits on ceramic substrates; the circuits are bought from vendors.

Now, however, Delco is said to be tooling up to produce two to three
million thick-film hybrid IC’s a year in time for production of radios for
the 1967 car models.

An experimental computer printer that operates at 120 characters per
second will be shown this week by the International Business Machines
Corp. at the Institute of Electrical and Electronics Engineers meeting
in New York. The printer works so fast that it can accept most informa-
tion serially, without the use of a buffer storage unit. IBM says the
machine can plot three graphs simultaneously.
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READOUTS

Improve readability by 2:1
with newest EL high-contrast panels

It’s not enough to say that brightness
is the all-important consideration in
making readout devices truly reada-
ble. (in fact, beyond a practical limit,
brigh:ness can induce a halo effect.)
Scienzists and engineers have now
clearly established that readability is
the result of the interrelationship of
many factors, including brightness,
ambient lighting and contrast. Con-
trast ts the most important of these.

In attaining a new high level of
Electroluminescent character reada-
bility, Sylvania has increased contrast
by mcre than one and one-half times.
The result is a two-to-one improve-
ment in the readability of EL under

CONTRAST VS AMBIENT iLLUMINATION
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Ambient light leve! washout point (footcandles)
|
T
1

—
Contrast ratio of EL readout panel
(measured at 300 FC ambient)

high ambient light conditions.

This newest EL capability is the di-
rect result of a requirement for solid-
state readout panels for eventual
aerospace use. Sylvania design engi-
neers developed high-contrast EL
after lengthy study of the three prin-
cipal types of light in spacecraft cab-
ins—ambient light, emitted light (from
readout characters) and reflected light
(from panel surfaces).

With a new neutral density filter
that reduces reflected light in the pan-
els, some 80% of the reflected light
is now absorbed. Because a higher de-
gree of contrast is the result, all char-
acters are well defined and highly
readable in conditions where they
were previously “washed out.”

High-contrast EL is now available
(on special order) at no sacrifice to
any feature in the long list of stand-
ard EL advantages. For instance, all
EL readouts have the same wide
viewing angle, almost 180°. Besides
consuming very little power, they are
light in weight. Other features of EL
include its soft blue-green color that’s
always pleasing to the human eye.
Information can be displayed as fast

HIGH-CONTRAST EL, P-SERIES
Operating Characteristics, typical

Brightness (Initial) FL .....c.ccoocooiimeriirenccissenicnes
Contrast Ratio (300 FC ambient)..
Reflectance (300 FC ambient)..........ccoeeiiiiieicncns
Wavelength Angstroms

Maximum Ratings
Peak VoItage ....ccocoooeeireinceicicaens

RMS Voltage ..o T T—
Peak Transient Voitage
Operating Temp. Range ..........ccoooeiveiae

as it may be needed.

EL readout panels are available
hermetically sealed to provide maxi-
mum reliability for thz demanding
conditions of space travel. Rigid in-
spection both during and after as-
sembly of each panel is assurance of
continued high-quality performance.
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This issue in capsule

CRTS — how spiral accelerator types
can improve brightness and precision in
your display.

Microwave Diodes — new silicon
mixer diode operates over the 50 to 90
GHz range.

Photoconductors —howPCmatrices
can save time, space and trouble in logic
arrays.

Integrated Circuits —nowthere’sa
plug-in package that can solve design
problems faster.

DiOdeS——specify from a full line of mul-
tiple diodes with variety in arrays and
packages.

Television — 15~ color bright 85™ tube
brightens picture for set manufacturers.




DIODES

Now specify discrete or monolithic
arrays in six package styles

Today a diode manufacturer who
only makes standard “warhorse” units
isn’t worth his weight in salt to the
majority of users. Sylvania came to
that conclusion years ago based on
projections that specialty typeswould
become important to manufacturer
and users alike. So-called “complete”
lines must now be as complete as
possible to offer users state-of-the-art
diodes for today’s and tomorrow’s
applications. For example, Sylvania
applied this philosophy to multiple
diodes. Here's the result:

It’s well known that Sylvania puts
diodes together in a wide variety of
combinations. From the partial se-
lection described here, the design en-
gineer finds a genuine freedom of
choice in multiple diodes—from a va-
riety of special and standard pack-
ages as well as the variety in discrete
and monolithic arrays. With this

choice he also gets inherent superior
electrical characteristics and the high-
est reliability standards.

Two basic styles of multiple diode
arrays are included in Sylvania’s
standard line. Molded discrete arrays
are made up of two or more indi-
vidual diodes hermetically sealed in
all-glass packages and then molded
together in one epoxy package. Mon-
olithic arrays of multiple diodes can
be supplied in a variety of packages
such as 3-, 4-, or 5-lead TO-46 cans
and multi-lead flat packs. This twin
approach offers great flexibility in
supplying exactly the right device for
circuit designers’ needs. The diodes
in all units are passivated epitaxial
types made of silicon for high per-
formance reliability.

Experience in working with OEM
customers who used standard diodes
and rectifiers lead Sylvania into de-

veloping more advanced devices and
arrays. Now, with an established ca-
pability in advanced diodes, Sylvania
supplies a variety of array functions
including the bridges and ring modu-
lators shown on this page. In addition
to the standard molded and TO-46
packages, on special order Sylvania
will package these arrays into 14-lead
flat packs, plug-in packages and spe-
cialty molded packages.

Sylvania’s series of molded matched
pairs and matched quads can save
the engineer much costly confusion.
The units are especially rugged and
eliminate handling problems by pre-
packaging the diodes to maintain
proper polarity and type identifica-
tion. Epoxy-molded matched pairs
and quads can also be supplied with
common cathode, common anode,
and series circuit configurations.

CIRCLE NUMBER 301

T0-46 PACKAGES MOLDED EPOXY PACKAGES—matched pairs and quads
T fwd
0.0 No. of Current
Type Diodes Circuit Type Diodes PRV @10V —_"‘—
SID2A-1 2 Common cathode M9311-9314 2 150volt 200ma
SID2A-2 2 Common cathode M9731-9734 2 100 volt 50ma ——K—
SID2A-3 2 Common cathode M9741-9744 2 50 volt 100ma
SID2A-4 2 Common cathode M9751-9754 2 50 volt 50ma
— Fwd i “
3 No. of grrent
No. of ype Diodes PRV 10V "
Type Diodes Circuit M9316-9319 4 150 voit 200ma
St e Co e anoda | M9736-9739 4 100 volt  50ma ——
h M9746-9749 4 50 volt 100ma
S1D2B-2 2 Common anode S | M9756-9759 4 50 voit 50ma
SID2B-3 2 Common anode | 20y o g ¢
BRIDGES AND RING MODULATORS
No. of il BRIDGES 7 ‘
Type Diodes Circuit Fwd Current Matching Fwd
SID3A-1 3 Common cathode T0-46 at 1.0 volt PRV Voltage @ 2ma
SID3A-2 3 Common cathode SID-4C-2 30ma 50 volt 20mv
SID3A-3 3 Common cathode SID-4C-3 50ma 75 volt 20mv
SID3A-4 3 Common cathode Molded Epoxy
SID3A-6 3 Common cathode M-9328 30ma 50 volt 20mv f
M-9329 50ma 75 volt 20my
RING MODULATORS
No. of o —)|—o
Type Diedes Cichit Fwd Current Matching Fwd
SID3B-1 3 Common anode o——P—o0 10-46 @ 1.0 volt Voltage @ 2ma
SID3B-2 3 Common anode S1D4D-1 50ma 20mv
SID3B-3 3 Common anode — Molded Epoxy
M-9330 50ma 20my

MULTI-DIODE EPOXY PACKAGES

5-PIN PLUG-IN 12-PIN PLUG-IN

MATCHED DIODE QUAD




CRTs

Sylvania’s SC-4448 (with SC-3802 in foreground)
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$C-4448 OUTLINE

How spiral accelerator tubes can improve
display brightness and precision

We're always surprised to hear of en-
ginecrs using older methods to solve
electronic problems. A case in point:
How can spiral post deflection accel-
erator cathode ray tubes be bypassed
wherz their inherent advantages can
save time and money while bringing
better results? Sylvania is a major
supprier of standard post deflection
accelzrator tubes also, but we recog-
nize that there are situations where
conventional coatings can cause less
than optimum results.

If ihe oscillography problem is to
achieve maximum brightness with
controlled spot size, a spiral acceler-
ator is the answer. That’s because the
spiral approach brings about superior
display with minimum pattern distor-
tion, but without either complicated
circuitry or materially affected costs.

The helical resistance coating in-
side the spiral tube allows accelerat-
ing voltage to be uniformly increased
along the length of the bulb between
deflection plates and screen. This per-
mits a higher ratio of final anode
voltage to second anode voltage with-
out excessive pattern distortion.

The electrostatic deflection guns
are assembled on special mounting

jigs that are accurate to .001”. These
are magnified ten times actual size
on optical comparators and carefully
checked for spacings, dimensions and
alignments.

The newest CRT in the series is
a specially developed 19-inch round
console display tube for visual read-
out of character and vector informa-
tion. The SC-4448's advanced design
allows high resolution and bright-
ness, even at exceptionally high writ-
ing rates.

Design features of the SC-4448 in-
clude a direct-viewed aluminized

screen and spiral post deflection ac-
celeration. Its deflection plate leads
are brought out through the neck to
minimize deflection plate lead ca-
pacitance. Deflection and focus are
electrostatic. The tube incorporates a
special geometry control electrode to
achieve maximum pattern linearity.

In the area of smaller screens, Syl-
vania’s SC-3377 was developed for
transistor drive requirements. Its fea-
tures include low heater power, a 3%-
inch square face for full use of display
space and high deflection sensitivity.

CIRCLE NUMBER 302

SC-4448P31 TYPICAL OPERATING CONDITIONS

Anode No. 3 (Post Accelerator) Voltage ...

Anode No. 2 Voltage ...
Grid No. 2 Voltage . i oo
Anode No. 1 Voltage for Focus e
Grid No. 1 Voltage Required for Cutoff .
Deflection Factors
Deflecting Plates 1-2
Deflecting Plates 3-4 ...
Modulation
Trace Brightness
Trace Width
Center ..
Corners of 12.6” square
Spot Position ...
Spot Displacement ... :
Focus Correction . e oI - T 7
Astigmatism Correction .........................

Geometry Control ...

................... 3 400 to 3,800 Volts dc

25,000 Volts dc
10,000 Volts dc
1,000 Volts dc

......... —100 to —200 Volts dc

200 Volts dc/Inch Max.
200 Volts dc/Inch Max.
50 Volts Max.
75 FTL Min.

.015 Inch

.025 Inch

1.0 Inch

0.4 Inch
0 to 3000 Volts Max.
=+500 Volts Max.
=500 Volts Max.




INTEGRATED CIRCUITS

How Sylvania’s plug-in package can solve
your design problems faster and better

It is a truism to say that package de-
sign is an essential art in the electron-
ics industry. To a large extent, the
component package can effect the de-
sign of an entire system. At times,
component packaging can even be
as important as performance itself.
When the two are successfully com-
bined, a manufacturer has something
to shout about. Now, in integrated
circuitry, the physical features of one
package and the performance of one
product line combine to outshine all
the others.

Predictions: (1) Sylvania’s highly
versatile dual-in-line plug-in package
will be the most widely used enclo-
sure in the monolithic integrated cir-
cuit industry. (2) It will replace the

TO-5 for industrial applications.
Here’s why.

To the logic designer and device
engineer, the SUHL I and II lines of
high level TTL represent the furthest
advance yet in the state of IC per-
formance and packaging art. Sylvan-
ia’s plug-in package itself offers the
advantages of the preferred lead styl-
ing, and an extremely effective her-
metically sealed ceramic IC package.

The Sylvania plug-in package has
fourteen pins, more than enough for
the vast majority of applications. Lead
spacing of 100 mils, with another 300
mils between the two rows, allows
printed circuit leads to be brought
under the package, an important
spa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>