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POWER TRANSFORMER

& INDUCTOR

TO YOUR
SPECIFICATIONS

Exceptional quality and reliability is provided in all UTC
designs. Over 30 years of engineering knowledge and ex-
perience backed by complete environmental testing and

life testing facilities assure the highest standard in the.

industry. Full analysis and evaluation of materials are
conducted in UTC's Material and Chemical Laboratories.
Rigid quality control measures coordinated with exhaustive
statistical findings and latest production procedures results
in the industry’s highest degree of reliability. Range cov-
ered in Power Transformers is from milliwatts to 100 KVA.
Some typical applications inciude: Current Limiting, Fila-
ment, Isolation, Plate, Transistor Inverter, Transistor Supply.

MILITARY AND COMMERCIAL TYPES FOR
EVERY PHASE OF THE ELECTRONICS ART
®
POWER TRANSFORMERS e AUDIO TRANS-
FORMERS e INDUCTORS e PULSE TRANS-
FORMERS ¢ ELECTRIC WAVE FILTERS o
LUMPED CONSTANT DELAY LINES e HIGH
Q COILS e MAGNETIC AMPLIFIERS e SAT-
URABLE REACTORS e REFERENCE UNITS

i

1

Write for catalog of over :
1,300 UTC TOP QUALITY 1
STOCK ITEMS !
IMMEDIATELY AVAILABLE :
from your local distributor. |

Low capacity current
limiting filament trans-
former. Primary 118
V. 60 cycles to 6.3
V.at 3 A, 8A. at short
circuit. 25 MMFD ca-
pacity. 30 KV hipot
and 200:1 capacity di-
vider; 5 x 3% x 412",
9 Ibs.

Commercial type mold-
ed power transformer.
Primary 115/230 V.,
50/420 cycles to 680
VCT.-.015 A., 6.3 VCT,-
1.2 A, 6.3 V.-6A.
-Size: 22 x 3 x 27",
weight: 1.6 Ibs.

i
I
---—-—-+

MIL-T-27B ultraminia-
ture Scott connected
power transformer,
5/16 Dia. x 13/32”
H., 1/10 0z. Primary
28 V. 400 — with taps
@ 50% & 86.6%.
Two units provide 28
V two phase from
three phase source.

Molded Power Trans-
former 3 Phase. Input
200V, 380-420 cps.
Etectrostatic Shield, 8
output windings. 26
terminals. MiL-T-27B,

Grade 2 Class S. Max.

Alt. 50K Ft. Size 6 x
212 x 57, 8 Ibs.

————--—+——-——-

Three phase high volt-
age power transform-
er. Primary jumper
hardware for easy con-
version from delta to
wye inputs, Made to
MIL-T-27B specifica-
tions. Primary: 440 V
60 cycles delta or wye
3 phase input. Sec-
ondary: 2100 V line
to line or 1215 V line
to line @ 242 ma.

Circle 900 on reader service card

High current filament
transformer. Primary
140/156 V., 47/63
cycles to 1.8 V.-1070
A. Current limiting
through separate pri-
mary reactor, MIL-T-
27B; 10 x 10 x 11v2”,
150 Ibs.

UNITED TRANSFORMER CO.

DIVISION OF TRW INC. « 150 VARICK STREET, NEW YORK, N. Y. 10013



Test input /output switching for each Unique push-bar reproduce equalizers Fast threading, simple maintenance.
channel affords front-panel check of assure positive contact, exceptional motional stability with a
complete record/reproduce performance. simple open-loop tape drive.
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Both record and reproduce heads are
pre-aligned on a single precision
bascplate that mates directly to the
transport casting — virtually eliminating
the need for adjustment. Assemblies are
easily replaced in the field.

Typical noise levels for various noise
bandwidths. A unique preamp/magnetic ’
head combination delivers highest S/N . - ) . SngaS-
ratio. > 30dB for full 1.5 MHz bandwidth. )
Individual meters for record modules give
continuous display of signal or bias levels:
bias and calibration adjustments. as well
as test points, are readily accessible.

Convenience -

W —— -

and performance
with a new tape system
from HP T 0 TSt

334 ipsto 120 ips. with both direct
(400 Hz to 1.5 MHz) and FM (DC to

20 KHz) modules interchangeable

1.5 MHz instrumentation recorder features 20 REe) o N al (aD
outstanding performance with minimum maintenance. ST

Price of 7- or 14-channel system. each
with full compiement of Direct

For additional information contact your local HP field engineer. or write Amplifiers and three equalizers for
Hewlett-Packard, Palo Alto, California 94304, Tel: (415) 326-7000, each channel is $13.350 and $19.700.
Europe: 54 Route des Acacias, Geneva. respectively.

HEWLETT
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new disciplines in DC

take the models that give
“EXTRA DIVIDENDS”

Medium power lab supplies
designed for
convenience, versatility, and compactness

Bonus features include: special circuitry for high speed pro-
gramming; provision for remote programming of both the
output voltage and current, using either resistance or voltage
control. Silicon "Diff-Amps,” packaged differential ampli-
fiers, result in lower temperature coefficient and drift for
both Constant Voltage and Constant Current operation,
Meters are overload-proof for all range settings. All Sup-
plies are short-circuit-proof. Model 62208 includes o front
panel switch for rapid changeover between the two avail-
able output ranges.

PRICE ]

{ DC OUTPUT MODEL |
| 0-25Y, 0-1A/0-50V, 0-0.5A 62208 $250. |
Dua! Range
0-24V, 0-3A 62248 $325. ‘
0-50V, 0-1.5A 62268 $325. '

Regulation, Line or Load: Constant Voltage, 0.01% + 4 MV; Con-
stant Current, 0.01% + 250 uA o CV Ripple less than 500 uV RMS/1
MV P-P; CC Ripplec less than 500 uA RMS/1 MA P-P e Input Power
115/230 V, +10%, 50 or 60 Hz ¢ No Overshoot on Turn-On, Turn-
Off, or AC Power Removal e Optional 3-Digit, Front-Panel, Graduated
Voltage and Current Controls available at additional cost e Size, 6%4"
(15.9em) Hx 5% " (13 cm) Wx 11" (28 ¢m) D.

Contact your nearest Hewlett-Packard Sales Office for full specifications,

HEWLETT

PACKARD i HARRISON
B DIvISION

100 Locust Ave., Berkeley Heights, New Jersey 07922
Telephone 201-464-1234 TWX 710-984-7972
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All-Silicon Circuitry
Remote Error Sensing
Remote Programming

Auto-Series, -Parallel, -Tracking

AMPERES *
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VOLTAGE

CURRENT

...

LINE

US5H ON/QFE @wo M! Tﬁu

Large Easy-to-Read Meter
x1 and x10 Sensitivity, Volts and Amps

Ten — Turn Output Controls
Constant Voltage /Constant Current Ope ration
with Automatic Crossover

Front and Rear Output Terminals with
Automatic Error Sensing
Floating Output, Ground Either + or —

Compact Y3 Rack Width hp Module
' Convenient for Bench and Rack Use
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Technical Articles

l. Design

Micropower redundant circuits correct errors
Reliability through redundancy without high power
consumption

Robert E. McMahon and Nathaniel Childs, MIT

Designer’s casebook

s Diodes reduce cost of switching neon lamps

= Fast pulse generator is temperature stable

= Stable amplitude regulator for wide temperature
range

= Converter cuts start-up power. regulates well

Computer-aided design, Part 6: Comparing the
‘Big Two’ programs

Two general purpose programs have broad
capabilities

Donald Christiansen, Senior editor

NET-1 gets an ‘A’ for accuracy

The program demands complex device models but
solves problems fast and accurately

Allan F. Malmberg, Los Alamos Scientific Lab.

Flexibility is ECAP’s forte
It is easy to modify and adapt
Herbert M. Wall, IBM

A profitable marriage

A new program combines the best of NET-1 and
ECAP

Lawrence Dersh, Raytheon Co.

I1. Applications

Memory on a chip: a step toward large-scale
integration

A read-only memory made of MOS transistors
stores 256 bits and is in production

Lee Boysel, Fairchild Semiconductor

Computers and color: New wave in tv broadcasting
Automated stations, new cameras and recorders
Charles L. Cohen, Regional editor

Pulses on to signal control stations in network
Pairs of frequencies are transmitted so a computer
can operate remote centers

Tv cameras that follow the action (cover)
Only two image orthicons reduce camera weight

Smaller camera tubes with better targets and
cathodes
New materials make the difference

Shrinking world gets video translator
Relayed tv signals are converted with high fidelity

Digital memory calms jittery tv pictures
Recorders can share a time-base correction system

Computer lets tv editors cut out splicing process
Machine assembles tape, adds special sounds

w
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Readers Comment

Time language

To the Editor:

The milliday concept is the
greatest idea of all time [Nov. 14,
1966, p. 43]. It is a written presen-
tation of time that can be read and
understood by all nations. If milli-
days are put on a Greenwich mean-
time basis, we have created a truly
international time language.

Clarence Laber
Hewlett-Packard Co.
Loveland, Colo.

Bold position

To the Editor:

In the article “The BoLp librar-
ian” [Oct. 17, 1966, p. 40], I ques-
tion the statement that relates to
the failure of librarians secking to
aid engincers.

One wonders why there is such
a great demand for professional
libravians. as illustrated by the spe-
cial “Librarian Openings” section
appearing monthly in the New
York Times. If despite our
best intentions we are often a
source of irritation to enginecrs. . .”
I am quite sure that industry, gov-
ernment and the universities would
not be investing vast sums  of
money in libraries and library per-
sonnel if all they were getting in
return was irritation.

You also imply that the object of
the Bowp system is to replace the
librarian with a machine. In truth,
information retrieval svstems are
almost always designed to assist
the librarian and to enable him to
excreise greater control over and
better dissemination of informa-
tion. Many librarians are in the
forefront of the move to mechanize
library operations to provide library
users with information by the most
rapid and efficient means.

The article neglects to mention
that cach document in the Borp
system will probably have to be
analyzed first by someone who will
assign key words from a thesaurns
of terms prepared in advance and
who will also probably prepare an
abstract. Librarians have been an-
alyzing, indexing and abstracting
documents for decades and there
is a good possibility that in any
machine system it will he a pro-
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New from Sprague!

1947
1956

METALLIZED
POLYESTER FILM
CAPACITORS

1963

ULTRA-THIN

1966

SPRAGUE METALLIZED
METFILM ‘A’ POLYESTER FILM
CAPACITORS CAPACITORS

METALLIZED PAPER
CAPACITORS

1944

OIL-IMPREGNATED
PAPER
CAPACITORS

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

Just a few years ago, the only 104F capacitor considered
dependable enough for military applications was Type
CP70 (to JAN-C-25), and was a block-busting 334" wide
x 134”7 thick x 4” high. Today, you can get a military-
quality 10xF tubular capacitor measuring only %" in
diameter x 1%4" 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 system, 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”,
*Trademark

SPRAGUE COMPONENTS

Another distinct advantage of the Metfilm ‘A’ dielectric
system is minimum degradation of eclectrical 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.

Tvpe 680P Metfilm ‘A’ Capacitors are available with
capacitance values to 10 xF 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 S1., North Adams, Mass. 01247.

CAPACITORS PULSE TRANSFORMERS
TRANSISTORS INTERFERENCE FILTERS
RESISTORS PULSE-FORMING NETWORKS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS

ASCAE1aL F

TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS

Electronics | February 6, 1967

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

SPRAGUE

THE MARK OF RELIABILITY

'Sprague’ and ')’ are registered trademarks of the Sprague Electric Co.
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Pulses Galore!

Circle 6 on reader service card

In the market for a good pulse gen-
erator ? Look into these instruments,
with repetition rates as low as 2.5 Hz
or as high as 100 MHz, rise and fall
times from 2 ns to 10 ms, amplitudes
as high as 1.2 A (p-to-p), and the best
performance-to-price ratio you can
find. If you want the special features
of a custom-built pulse generator, our
1395 is the instrument for you. With
its five different modules and capacity
to handle up to seven modules in
thousands of combinations, this
instrument can generate just about
any pulse or pulse train you can
conceive,

For assistance in your hunt for a
pulse, write General Radio Company,
22 Baker Avenue, W. Concord,
Massachusetts 01781 ; telephone
(617) 369-4400; TWX 710 347-1051 .

GENERAL RADIO




fessional librarian who prepares
the input.

It is my opinion that the tech-
nical librarian is not tottering down
the road to obsolescence, to be re-
placed by a bibliographic com-
puter. Instead, the computerized
information system will serve as a
tool in the hands of the librarian
and will enable him to provide en-
gincers and others with informa-
tion even more efficiently than he
has in the past.

H.B. Landau
Library supervisor
Bell Telephone Laboratories
Naperville, Tl1.

Reliable or unreliable I1C’s

To the Editor:

It was with great interest that
I read the article regarding the re-
liability of integrated circuits [Dec.
26. 1966, p. 36]. At the present time
we are pursuing integrated circuits
on a parallel effort with discrete
component circuits for a new de-
velopinent program exclusively be-
canse of anticipated high reliability
and low cost. In this application,
size reduction associated with in-
tegrated circuits is not an overrid-
ing factor. Therefore. the accuracy
of our cost and reliability predic-
tions becomes very meaningful in
the selection of a final design. For
this reason I was particularly con-
cerned with the quoted state-
ment from a Defense Department
spokesman that I1C’s mav result in
equipment that is less reliable than
its equivalent built with discrete
solid state components.

Soon after I completed reading
vour article, [ received an article
from another magazine which
stated “The high reliability  of

: SUBSCRIPTION SERVICE

| Please include an Electronics Magazine address
I label to insure prompt service whenever you
write us about your subscription.

Mail to: Fuifillment Manager
Electronics
P.0. Box 430
Hightstown, N.J. 08520

To subiscribe mail this form with your payment
and check [J new subscription [] renew my
present subscription

Subscription rates: in the U.S.:. 1 year $8; two
years, $12; three years, $16. Subscription rates
for foreign countries available on request

Electronics A February 6, 1967

microelectronics lias prompted the
Defense Department to urge their
use in the broadest possible scale.”
The article goes on to state that all
research and development projects
already underway are to be reex-
amined in order to substitute micro-
electronic devices wherever appro-
priate.

It would appear that, if these two
articles are accurately reported,
there are technical opinions and
policies emanating from von which
are 180° opposed to ecach other.
The only hope for the poor project
engincer in the face of these con-
flicts is that some resolution can
be made before any policies related
to microelectronics are put into
effect.

Warren G. Reiner
Morris Plains, N.J.

« The Department of  Defense
statement urging the extended use
of microelectronics was  first re-
ported in Electronics in the Oct. 17,
1966 issuc, on page 68. Tt was is-
sued because integrated clectronics
promise high reliabilitv—theoretic-
allv. As the Electronies article in
the Dec. 26 issue pointed out, how-
ever, what actually happens is
sometimes different. The inherent
high reliability of integrated elec-
tronics can be lost in at least three
wavs: 1) if the 1€'s are poorly made:
2) il the 1c’s are used imiproperly:
and 3) if the 1c’s are interconnected
improperly. The apparent contra-
diction reader Reiner worries about
is not a contradiction at all. Tt is
proof that nop engineers have
adopted a realistic attitude about
the reliability of equipment with
integrated electronics. They know
relability will not come automat-
ically.

CHANGE OF ADDRESS

If you are moving, please let us know
five weeks before changing your address.
Place magazine address label here, print
your new address below,

ATTACH
LABEL
HERE

name

address

The old master
;Lhas metits match.

For more than twelve years, our 250
DA Universal Impedance Bridge
ruled supreme in its field. No instru-
ment could match its measurement
performance.

Now along comes a scrious chal-
lenger—our new 250 DE (at right).
It has all of the reliability and accu-
racy of the classic model. As you can
see, they look alike from the outside.

But inside, we’ve made many im-
provements. The new 250 DE is
completely self reliant on its four
flashlight batteries. It has a new sol-
id-state detector with greatly im-
proved sensitivities: better than 20
microvolts on DC. 10 microvolts on
AC. For simplicity, there is a single
meter null detector on the front pan-
el. And for versatility, some useful
front terminals have been added.

Why did we improve on the old
master when it has delighted so many
thousands with its performance in
countless plants, laboratories and
schools? Well, we figured eventually
somebody would make a truly port-
able impedance bridge even better
than the 250 DA. And we wanted it
to be us. ESI, 13900 NW Science
Park Drive. Portland. Ore. (97229).
' 250 DE Portable Universal Impedance
Bridge Specifications

Range:
Resistance: 0 to 12 Megohms
Capacitance: 0 to 1200 Microfarads
Inductance: 0 to 1200 Henrys
Resistance: 0.1% + 1 diat division
Capacitance: 0.2% + 1 dial division
Inductance (Scries and Parallel):
0.3¢% + 1 dial division
Sensitivity: Better than 20 microvolts
DC, 10 microvolts AC
Frequency: 1kc internal
(External terminals provided.)
Batteries: 4 D size flashlight batteries
provide 6 months of normal service,
Weight: 12 Ibs. Price: $470.00

|
I

Note: The 250 DA features exactly the same ac-
curacy specifications as the 250 DE. However,
the 250 DA is AC line-operated, Price: $495.

-
Electro Scientific Industries elSll’é)
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dave Space
with MTP
Tantalum

Capacitors

We've proved by extensive testing that you don’t need
to de-rate our MTP miniature wet slug tantalum
capacitors. And we'll jump at the chance to show you
how you may save money and often use smaller case
sizes by specifying only the actual voltage required by
your circuitry. Want a copy of our engineering report?
Write Maliory Capacitor Company, a division of

P. R. Mallory & Co. Inc., Indianapolis, Indiana 46206.

MALLORY

Circle 8 on reader service card

People

The resignation of Norman F.
Parker as chief of North American
Aviation Inc.’s Autonetics division
—after less than
a vear in that
job — hit the
company and
the aerospace
industry by sur-
prise. Parker. a
44 - year - old
Ph.D in engi-
neering, is mov-
ing to the Bendix Corp. as vice
president for operations.

Moving into the post he vacated
is S.F. Eystone, Autonetics’ num-
ber two man. The passing of the
reins to Evstonc would indicate
that no radical change is expected
at the division, which has recently
rcecovered from some sharp drops
in business. The latest major busi-
ness boost for Autonetics was re-
ceipt of the Mark 2 order, the inte-
grated avionics for the F-111.

Norman F. Parker

“Two-step  procurement is the
worst thing that ever happened in
this business,” says Col. Spencer
S. Hunn, the
newhy appointed
deputy for tacti-
cal systems at
the Air Force
Electronic  Sys-
tems Division,
Hanscom Field,
Mass.

Quiet - spoken
Hunn is bucking the tide when he
fights the two-step system, in
which  Dbidders submit technical
proposals, and then the acceptable
bidders are asked to quote prices.
“You never get a chance to cor-
rect the specifications,” says Hunn,
who favors the fixed price, negoti-
ated contract. “I've never scen a
contract yet without spec prob-
lems,” Hunn adds.

Rather fight than . . . He is will-
ing to hattle the rigidities of pro-
curement  edicts hecause he be-
lieves that, in development  of
command and control systems, the
engineers  should have the final
word,

In his new post, Hunn is manag-

Col. S.S. Hunn
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ULTRA-NARROW MARKERS—100 Hz
\

THE

SWEEP/SIGNAL GENERATOR

200 Hz-20 MHz

SPECIFICATIONS

CENTER FREQUENCY ............200Hz-20MHz
SWEPT RANGE ... ............... 200 Hz - 20 MHz
SWEEP WIDTH
Narrow Range . .............. 200 Hz - 200 kHz
Intermediate Range . ............1kHz-2 MHz
Wide Range . ................. 10 kHz - 20 MHz
SWEEP RATE
Variable . ................ .. ... 0.01 - 60 Hz
Line-Lock . ............ .. .50/60 Hz
ULTRA_WIDE SWEEP RA'”O OUTPUT ... .. .. oo "1 VRMS into 50 ohms
STABILITY
Short Term (1 min)) ... ............ ... 100 Hz
Long Term (1 hour) . .................. 5kHz
HARMONIC MARKER ........... ......1MHz
VARIABLE MARKER, RANGE ..... 100 kHz - 20 MHz
VARIABLE MARKER, WIDTH:
NArroOW . ...t i 100 Hz
Intermediate . ... ... ... .. ... ... 1 kHz
Wide . owwwowwn. .. .. cmmwn e s o e s 10 kHz

APPLICATION DATA FILE DESCRIBING USE OF
TELONIC SWEEP GENERATORS IN RESEARCH,
PRODUCTION AND Q.C. APPLICATIONS AVAILABLE
ON REQUEST,

INSTRUMENTS
Division of Telonic Industries Inc.

60 NORTH FIRST AVENUE

BEECH GROVE, INDIANA 46107

TEL: (317) 787-3231 TWX: 810-341-3202
Represenlaltves in all major cities in the U.S. and foreign

countries. Factory offices located «t Maidenhead, England
and Frankfurt, Germany
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New from Sprague!

the industry’s lowest-cost SCriggers...

...now have pin leads for printed hoards!

TRIGATE" PULSE TRANSFORMERS...

Dependable enough for industrial
equipment, yet priced for high-
volume commercial applications

Here's good news for designers of appli-
ances, lighting controls; air-conditioning
and heating controls; industrial controls.
You can actually cut costs while upgrad-
ing your present method of SCR trig-
gering! Type 11Z Trigate Puise Trans-
formers offer these outstanding features:

@ Balanced pulse characteristics and en-
ergy transfer from primary to secondary
and tertiary windings.

@ Minimum saturation effect to allow
operation where increased pulse widths
are required.

® Fast pulse rise time and increased
current capability to prevent SCR di/dt
failure.

® Increased energy transfer efficiency.

® Broad operating temperature range:
~-10C to +105C.

*Trademark

SPRAGUE COMPONENTS

® 2- and 3-winding designs for half- and
full-wave applications.

® Turns ratios include 1:1, 1:1:1, 2:1,
2:1:1, 5:1.

® Available for use with line voltages
up to 240 VAC or 550 VAC.

® Inductances to | millihenry at 550
VAC, 5 millihenries at 240 VAC.

New configuration for ease of mounting

To eliminate the "heed for mounting
brackets, particularly on printed wiring
boards, Trigate Pulse Transformers are
now available in single-ended construc-
tion with pin leads. Conventional axial-
lead units are also available for point-
to-point wiring.

For complete data, write for Engineering
Bulletin 40,003A to Technical Literature
Service, Sprague Electric Co., 35 Mar-
shall St.,, North Adams, Mass. 01247,

PULSE TRANSFORMERS INTERFERENCE FILTERS

CAPACITORS PACKAGED COMPONENT ASSEMBLIES
TRANSISTORS FUNCTIONAL DIGITAL CIRCUITS
RESISTORS MAGNETIC COMPONENTS

THIN-FILM MICROCIRCUITS
INTEGRATED CIRCUITS

455C- 6163

PULSE-FORMING NETWORKS

10 Circle 10 on reader service card

CERAMIC-BASE PRINTED NETWORKS

SPRAGUE

THE MARK OF RELIABILITY

“Sprague’ and '@' are registered trademarks of the Sprague £lectric Co

People

ing the $500 million program to
build a modern tactical air control
system. The Hanscom Field pro-
gram, called 407L, may eventually
involve a $1 bhillion procurement
of such gear as air transportable
radar and communications systems
and data processors. Jeep-mounted
communications equipment devel-
oped under the 407L program is
already being used for direct air
support in South Vietnam.

Last fall an article by Joseph A. Pa-
rini of Lear-Sicgler Inc. described
the Divic (digital variable-incre-
ment computer).
The computer,
for special-
purpose naviga-
tion, offered the
speed of a dig-
ital  differential
analvzer with-
out sacrificing
the flexibility of

Joseph A. Parini
a general-purpose computer [Elec-
tronics, Sept. 5, 1966, p. 103].

Lear-Siegler  hasn’t  stopped
there. The company is so confident
that it has a valid approach to
solving navigation problems that
it has transformed Parini’s com-
puter department into a full-fledged
division, with Parini in charge. The
35-year-old engineer has already
doubled his staff, and the number
is growing. The division is respon-
sible not only for refining the de-
sign of Divic and fov developing
advanced versions, but also for de-
signing digital receivers and total
avionics systems.

New functions. The basic Divic
design is being reprogramed under
Parini’s direction for new functions.
Among the applications foreseen
for it is navigation in the vertical
plane, which will assist in takeofl's
and landings and in maintaining
vertical  separation  between  air-
craft essential in avoiding midair
collisions. The advanced Divie de-
sign will easily handle these proh-
lems, says Parini. although it will
have to be capable of more com-
plex operations, such as matrix mul-
tiplications, than the present model.
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Continuous cone electrode geometry: designed into
all these tetrodes only by Machlett

The result: uniform internal
r.f. energy distribution and
high performance stability.

Write for complete details:

= - G ™ The Machlett Laboratories, Inc.,
\ ! ) ' Springdale (Stamford), Conn. 06879.
S -~

ML-8170/ ML-8171/ ML-8281/ Engineers' resumes invited

4CX5000A 4CX10000D 4CX15000A

THE MACHLETT LABORATORIES, INC.
A s uUBSIDIARY O F RAYTHEON COMPANY
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Think Costs, too!
Think Hybrid...

Think Amperex...

Now you can get
performance with

The plain facts are that Amperex can design and manu-
facture —to your specifications —the hybrid integrated
circuit you need, and can do it faster, better and more
economically than any other source known to us.

Why? Because Amperex special production line meth-
ods and Amperex thin-film/LID circuit technology are
way ahead of the field. After all, who would have more
skill in substrate processing and in microminiature cir-
cuitry than a leading producer of high-performance tran-
sistors? And who would be better able to apply LID semi-
conductor assembly techniques than the company who
invented the LID?

Our batch-processed, large-volume runs of hybrid IC
devices made with Amperex LIDS (off-the-shelf items
and custom-produced items for special systems require-
ments) offer high performance at low cost, plus a third
big bonus —small size.

Amperex hybrids offer resistance values from 50 ohms
to 300 kilohms with stabilities better than 1% over 2000
hours at 250°C; capacitance values from 10 pico-
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economy as well as size and
Amperex hybrid integrated circuits.

farads to 2 microfarads. Precise masking, alignment and
exposure produce circuit line widths of only 2.5 microns
(100 microinches), allowing us to design for extremely
small circuit areas. Dissipation can be as high as 6.5
watts per square inch of film area.

The extremely successful ATF-401 operational ampli-
fier is a typical example of an Amperex ‘off-the-shelf’
hybrid IC. At $29.00, in hundred lots, the ATF-401 out-
performs many discrete op amps, and without exception,
it outperforms every monolithic op amp available
today. Since it is fully frequency-compensated inter-

nally, it requires noexternal — T —
ircuitry which would i l— i ji -}1
circuitry which would in- = =
crease its effective size. | ! .;‘l ‘1 i- it .
Other examples, of even [ L =] ['Ji
greater interest to today's | || - A

markets can be taken from | 3( :

B
| 2 - :

among this list of Amperex : I
Eigithn

custom-designed hybrid
IC's: Low-noise DC Ampli- ATF.401 OP AMP BEFORE ENCAPSULATION

Electronics A February 6, 1967

fiers « Special Digital Interface Circuits * Signal Condi-
tioners + Solid-State Commutating Switches  RF and IF
Amplifiers and Limiters  Power Supply Regulators
Audio Amplifiers, Modulators and Demodulators.

The plain facts, then, lead to only one practical conclu-
sion: If your product has reached the stage where you
must begin thinking in terms of microcircuitry, it's not
enough to think size and performance only . . . think
costs, too! . . . think hybrid . . . think Amperex!

Ask Amperex about custom hybrid IC’s for your linear
applications, for impedance matching, logic transforma-
tion, current and voltage drive, low-noise amplification
and any other application you can think of.

Write: Amperex Electronic Corporation, Semiconduc-
tor and Receiving Tube Division, Department 371,
Slatersville, Rhode Island, 02876.

Amperex

TOMORROW'S THINKING IN TODAY'S PRODUCTS
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JANUS

3 MHz
INTEGRATED CIRCUIT
BIDIRECTIONAL
PRESET
COUNTER

6000 SERIES is only 3%2” H, 14” D and
17" W. Displays 4 to 8 digits and polarity.

The 6000 Series counts at rates up
to 3 MHz in either direction, through
zero or during reversing. This instru-
ment can be used with many Posi-
tion Encoders including Laser Inter-
ferometers with high frequency, low-
level quadrature outputs.

To provide system flexibility, many
modes of operation are available.
These inciude:

1. Count functions: A-B, B-A, A, B,
A-+B. Quadrature A-B and B-A.

2. Count to predetermined numbers
in either direction and reset auto-
matically or hold the count until
reset is initiated either manually
or externally.

3. Pulse or sine wave inputs: quadra-
ture or nonquadrature.

4. Quadrature multiplication:. X1,
X2 and X4, standard.

Coincidence circuits prevent false
triggering if pulses appear simul-
taneously or at less than the mini-
mum resolving time. Many other out-
standing options are available. Write
for 6000 Series Bulletin.

JANUS

CONTROL CORPORATION
296 Newton Street, Waltham, Mass. 02154
Tel.(617) 891-4700
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Meetings

Winter Convention on Aerospace &
Electronic Systems, IEEE; International
Hotel, Los Angeles, Feb. 7-9.

Electronic Packaging Conference,
Society of Automotive Engineers;
Roosevelt Hotel, New York, Feb. 14-16.

Conference on the Theory, Technique
and Applications of Electron Probe
Microanalyzers, institute of Physics;
London, Feb. 15-16.

International Solid State Circuits
Conference, IEEE; University of
Pennsylvania, Sheraton Hotel,
Philadelphia, Feb. 15-17.

Airborne Photo-Optical Instrumentation
Seminar, Society of Photo-Optical
Instrumentation Engineers; Ramada
Inn, Cocoa Beach, Fla., Feb. 20-21.

National Air Meeting on Collision
Avoidance, Institute of Navigation;
Dayton, Ohio, Feb. 23-24.

National Electric Autcmobile
Symposium, Santa Clara Valley
Engineers' Council; San Jose State
College, San Jose, Calif., Feb. 24-25,

Numerical Control Society Conference,
Statler Hilton Hotel, Detroit,
March 1-3.

Particle Accelerator Conference—
Accelerator Engineering and Tech-
nology, IEEE; Shoreham Hotel,
Washington, March 1-3.

Symposium on the Effects of Radiation
in Semiconductor Components, Faculte
de Sciences of the University of
Toulouse; Toulouse, France, March
7-10.

International Symposium on Residual
Gases in Electron Tubes and Sorption-
Desorption Phenomena in High
Vacuum, Italian Society of Physics;
Rome, March 14-17.

Nationa! Convention, Air Force
Association; Hilton and St. Francis
Hotels, San Francisco, March 14-17.

Temperature Measurements Society
Conference and Exhibit, Temperature
Measurements Society, Hawthorne
Memorial Center, Los Angeles, March
14-15.

International Convention, IEEE; New
York Hilton Hotel and Coliseum,
March 20-24.

Symposium on Modern Optics,
Polytechnic Institute of Brooklyn;
Waldorf-Astoria Hotel, New

York, March 22-24.

Photovoltaic Specialists Conference,
IEEE; Sheraton Cape Colony Inn, Cocoa
Beach, Fla., March 28-30.

Structures, Structural Dynamics &
Materials Meetings, American Institute
of Aeronautics and Astronautics; Palm
Springs, Calif., March 29-31.

Symposium on Microwave Power,
International Microwave Power Institute;
Stanford University, Stanford, Calif.,
March 29-31.%

Conference on the Transport Properties
of Semiconductors, Solid State Physics
Committee of Institute of Physics;
Canterbury, Kent, England, March
30-31.

Business Aircraft Conference and
Engineering Display, Society of
Automotive Engineers; Broadview Hotel,
Wichita, Kan., April 5-7.

International Electronic Components
Show, FNIE; Porte de Versailes, Paris,
April 5-10.

Call for papers

Meeting and Technical Display, Amer-
ican Institute of Aeronautics and As-
tronautics; Convention Center, Ana-
heim, Calit., Oct. 23-27. Feb. 13 is
deadline for submission of abstracts
to Robert Langford, assistant director
for guidance and control research,
NASA Electronic Research Center,
Cambridge, Mass. 02139

Symposium on Vacuum Science and
Technology, New Mlexico Section of
the American  Vaccuum  Society;
Holiday Inn, Albuquerque, N.\,
April 19-21. Feb. 15 is deadline for
submission of abstracts to M.K.
Laufer, Division 2411, Sandia Corp.,
P.O. Box 5800, Albuquerque, N.M.,
8§7115.

Industry & General Applications
Group Annual Meeting, IEEE; Pitts-
burgh, Oct. 2-5. March 1 is deadline
for papers to F.W. Gutzwiller, papers
chairman, 1EEE Power Semicondiic-
tor Committee, ¢/o General Electric
Co., Auburn, N.Y. 13021.

* Meeting preview on page 16
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Ihe
Connector
Thing

i
s
v

A periodical periodical designed, quite
frankly, to further the sales of
Microdot Inc. connectors and cables.
Published entirely in the interest
of profit.

PAS

L 23 U

In order to inform you about
(very quietly. please) our Mini-
Noise coaxial cable, Microdot
Inc. 1s extending a bribe to catch
your interest. We are offering as
a beautiful prize in this contest a
little teeny weeny Sony television

set so that you can
watch Peyton Place . J (4
in the office. We are “—_____

doing this, quite This s the
J Sony TV you
trankly, to impress i win
vou with the fact that Microdot
Inc. makes the best coaxial cable
in the whole wide world, And you
won't really know that for sure
until you ask, will you? You see
how evil we are.
Entering this
contest is terribly
simple. See this
illustration? Many
of you are proba-
bly too young to
remember it, but s e the wius-
this fine broth of a travon vou have
10 write the cap-
man used to deco- ton for
rate the cover of almost every
telephone book in the country.
As the symbol of Electricity. he
also perches atop the American
Telephone and Telegraph Build-
ing in New York City. All you
have to do is hold back tears of
memory while you write your
own original caption for thisillus-
tration. Then send it to Microdot
Inc., Great American Cable Con-
test, 220 Pasadena Avenue, South
Pasadena, Calif 91030. The best
caption (judged by a panel of men
over forty) will receive the tele-
vision sct. Everybody entering
will receive (a) an 11 x 14 repro-

Electronics February 6, 1967

duction of the gentleman sur-
rounded by his miles and miles
of cable (b) a free 16-page. two-
color catalog of Microdot Inc.
miniature coaxial cable and cable
assemblies, and (c) a lot of laughs.

To enter this )
contest,youshould it
have a smattering
of knowledge ™
about Microdot c,mparison of
Incis Mini-Noise untreated cable

0 and treated
cable. As a design  Mini-Noise cable
engineer. you are probably often
faced with the problem of per-
formance degradation under in-
creasingly severe environmental
conditions. Also. you’ve proba-
bly found that the transmission
of extremely small signals through
coaxial cable is often made unin-
telligible by audio frequency
noisc generated in the cable
through shock and vibration No
longer. Through a unique propri-
etary trecatment. the noise voltage
magnitude in Mini-Noise cable
has been reduced by a factor of
more than 100 to | in compari-
son to untreated cable

Some quick facts about two
other Microdot Inc. cable prod-
ucts :

Miniaturized instrumentation
means miniature coax cable (in
most instances). By using a fine
silver-plated copper covered steel
wire, Microdot Inc. has been able
to manufacture a miniature coax
cable with an impedance of 50
ohms that—even with the addi-
tion of diclectric, outer shield and
and protective jacket—does not
cxceed nominal OD of .080",

Compare, pleasc.

When you find it necessary to
send two signals from a single
source which must both terminate
at a central point, use Microdot
Inc. Twinaxial. No need to use
two coax cables; therefore,
greater flexibility at reduced cost.

One more point about Micro-
dot Inc. cable products: if you've
ordered them in the past, it will
help you to know that we can
now make more of them and
make them faster. The reason is
our recently completed new facil-
ity for cable products, which
includes new braiders, new ex-
truders—in short, new equipment
and increased capacity for cven
faster deliveries.

There you have it. Be certain
to enter the contest today (April
30, 1967 is your last day). Re-
member, just caption the illustra-
tion and send it to Microdot Inc.,
220 Pasadena Avenue, South
Pasadena, California 91030. We
would hate for you to have to
miss even one segment of Peyton
Place.

\

Just because

MICRODOT

I N C Mini-Noise is a registered
® (rademark of Microdot Inc.
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“Why is

this

C-Band‘Beacon

‘..GO
e 0600
® .
°¢.<a.0

Because this compact, multi-functional
test set generates pulse test signals
from 5.4 to 5.9 Gc to completely test
any C-Band beacon. Also because its
direct reading wave meter function is
accurate to 0.01%. The set measures
frequency, power, receiver band width
and sensitivity. It simulates coding,
and all pulse widths are continuously
variable.

16 Gc ARMAMENT SYSTEM TEST SET
this is an excellent example of a
special purpose microwave test set
designed and built by MRI It per-
forms a semi-automatic checkout on
a complete fire control system by
simulating targets and measuring per-
formance within critical tolerance
limits. Remotely-controlled, the test
set uses digital stepping techniques
to sequence the test settings.

L-Band
DME and
TRANSPONDER TEST SET

used to calibrate Air Traffic Control
Transponders and Distance Measur-
ing Equipment, this compact piece of
equipment performs all the functions
necessary to completely check out
ATC/DME equipment with 2 db ac-
curacy. Simulates velocity from zero
to 2400 knots.

Juen

16

14844 Oxnard Street,

a0 ciel “l'est Set

better than «ll other
C-Band Beacon Test Sets?

MRI
offers
you
total
in-house
microwave
capabhility,
including
systems
analysis,
design,
machine
shop,
dip brazing,
plating,

H-?i

Ku-BAND
PORTABLE .
*a
TARGET e — ] \
SIMULATOR ~ & 3.0 ® g

a precision instrument for flight line
testing of airborne radar. Operates
from aircraft power or its self-con-
tained battery. The battery charger
is also self-contained. Variable simu-
lated targets over a 10% bandwidth
are produced by this compact, light-
weight test set.

“oooo - ‘
CBAND v @ 4
SIGNAL GENERATOR

This miniature signal generator con-
forms to MIL-E-41588. It generates
44 to 51 Gc signals for checking
calibration, stability, and mode track-
ing in C-Band systems. Square wave,
FM, or pulse modulation outputs.

assemhly’ Other frequencies optional.
and test.
AIR-STRIP Packaging Techniques
Send us Most MRI test sets and microwave
YUUT custom subassemblies utilize the new
AIR-STRIP planar transmission fine
speciﬁcations_ and all the subminiaturization bene-
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Van Nuys,

fits that go with it. Acknowledged as
one of the most advanced and reliable
microwave transmission techniques,
AIR-STRIP can significantly
reduce the size, weight, and
cost of any microwave system.

MICRO-RADIONICS, INC,

MICROWAVE COMPONENTS ¢« SUBSYSTEMS e TEST SETS

California (213) 786-1760

Meeting preview

Microwaves make the big time

Formed only last September, the
Microwave Power Institute will
hold its first Conference on Micro-
wave Power from March 29 to 31
at  Stanford University in  Palo
Alto. Culif. The meeting will stress
laboratory evaluations of micro-
wave power as an industrial proc-
essing technique.

The institute itself is the out-
growth of a gathering last spring
of about 100 engineers in Ed-
monton, Alberta. With the upcom-
ing conference scheduled for the
slightly more accessible San Fran-
cisco area, institute officials expect
that the meeting will attract more
than 500 persons.

Applications. \Major topics of dis-
cussion will include case studies of
current on-line microwave heatmg
and processing svstems; the design
of microwave processing units;
biological eflects of microwave
power. and chemical processing
with microwave rower.

Norman H. Williams, a project
engineer at the Eimae division of
Varian Associates will present a
rarer on curing epoxy resin  at
2450 megahertz, one of the two
princiral  microwave frequencies.
Williams will describe a completed
svstem that uses a klystron amnli-
fier to produce 20 kilowatts at S
band in curing plastic pipe rein-
forced with glass fiber.

Heat vs. microwave. In the food
processing field, M.V, Cronvn and
R. Kavenoff of the chemistry de-
partment at Reed College, Port-
land, Ore.. will deliver a paner com-
paring changes in the ultraviolet
absorption characteristics of vro-
tein solutions subjected to conven-
tional heat with similar changes in-
duced by microwave radiation.

In a survey of Euronean micro-
wave techniques, H. Puschner, a
German engineer, will concern
himself snecifically with applica-
tions in the lumber, chemical and
mining industries.

A paper on the use of microwave
absorption  in  high-temperature
chemical processing will be pre-
sented bv J.D. Ford and D.CT.
Pei, hoth from the University of
Waterloo in Ontario.
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Our new little stepping motor
has two very interesting features:

1. A linear-motion armature
2. A price below ten dollars™

Rotary-type stepping motors work
pretty well, but as we see it, they're
unnecessarily complicated (and
expensive).

Consider rotor overshoot compen-
sation. We don't need any. The linear,
solenoid-and-plunger design of our
Roto-Netic*® stepping motor obviates
the problem.

When the solenoid is de-energized,
the armature moves straight upwards,
under positive spring pressure, and
directly drives the actuator that
turns the starwheel. Neat and simple
as that.

The plunger configuration also elim-
inates the need to compensate for
lateral shaft movement. Because the
output shaft turns on its own axis,

Electronics February 6, 1967

there is no axial thrust motion to worry
about. (The output shaft, incidentally,
is double-ended so that you have a
built-in choice of either clockwise or
counterclockwise rotation.)

Yet another advantage of our linear
design is a relatively high torque out-
put. The Model SC1 motor shown here
will deliver a starting torque of 0.1 inch-
pounds (1.6 inch-ounces). Pounds or
ounces, that's good performance for
a unit that is about the size of an ice
cube and weighs a scant six ounces.

The SC1 provides a step increment
of precisely 36°. The mathematically
minded will immediately recognize
that this works out to ten steps for
one complete revolution. The motor
should therefore be very attractive to

*$3.00 to be exaci, for OEMs, in quantiies of 100 to 499.

those of you working with decade
functions.

At present, we're stocking 12VDC
and 115VAC models. We can and will
produce other voltage ratings to your
order. At any rated voltage, the motor
is capable of 600 operations per
minute.

We'll be glad to send you a descrip-
tive spec sheet. Just ask us for Bul-
letin 701. If you're inclined to be dar-
ing, you can send us ten bucks for a
sample unit and investigate further on
your own lab bench. Either way, let us
hear from you. Heinemann Electric
Company, 2600 Brunswick Pike, Tren-
ton, N.J. 08602.

HEIiNEMANN

3¢29
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Price

CONSCIOUS

about
2N3055s?

That’s why the Bendix 2N3055 is one of the most
widely used and best known power transistors in the
business.

You don’t pay a premium for Bendix quality. We
offer sound and trulv competitive pricing on the
2N3055—and on its entire related silicon mesa family
as well. It’s a direct result of our efficient, highly
mechanized production of these types.

And to insure sound, rugged operation in your
circuit, Bendix has SOAR (Safe Operating ARea)
specified the 2N3055. SOAR protects you against
second breakdown (see typical SOAR chart).

Need more flexibility? Consider the B170000
Series we've developed in conjunction with the

2.7

oN3055. These NPN power transistors arc e

specified and grouped by application. Thus, you may
select a device optimized for amplifying, regulating
or switching use. This means you avoid paying for
parameters not pertinent in your particular circuit.
Selections are available on VCEO up to 100 volts,
WFE at IC up to 5 amps and Pc up to 120 watts.
Looking for equally good values in higher current
transistors? Look our way again. The Bendix 30-amp
2N38771 and 2N38772 merit your attention for power
supply and power amplifier work.
In fact, why not check into the complete line of
Bendix power transistors? They’ll help vou hit a new
high in performance and reliability. Call your
i) Bendix distributor. Or write Bendix Semi-
conduetor Division, Holmdel, N. J. 07733.

v
Atlanta—Grady Duckett Sales Co., (404) 451-3529; Baltimore (Towson), Md.—(301) 828-6877; Chicago—(312) 637-6

9
troit—(313) 548-2120; Greenwich, Conn.—(203) 869-7797; Holmdel, N. J.—(201) 946-9400; Los Angeles—(213
Peel 5?92(6-46%3; Los Altos, Calif.—W. W. Pneey Co., (415) 948-7771; Seattie—Ray Johnston Co., Inc. 2% 5

29, Dallas—(214) 357-1972;
776-4100; Minneapolis—

)
6) LA 4-5170; Syracuse, N. Y.—(315)

%474-7631; Waltham, Mass.—(617) 899-077C Zxport—Cable: *'Bendixint,"’ 605 Third Avenue, New York, (212)973-2121; Ottawa, Ont.—Computing

Devices of Canada, P.O. Box 508—(613) TAtbot 8-2711.

18
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Bendix knows
you are!

SAFE OPERATING AREA 2N 3055

AREA CODE
A DC OPERATION
(IC>ICEQ)
B tw={mS
~ | Ct=05mS
N D tw=025mS
~ 1 E-trand tf <5048
~ Payg S 50 W

~
60W ~
——35¥_sow \

o ¢

IC COLLECTOR CURRENT IN A
S

TEST CIRCUIT FOR AREAS B TO D

PULSED
CURRENT

SOQURCE

o.tn

0O 10 20 30 40 S0 €0 70

VCE COLLECTOR-TO-EMITTER VOLTAGE IN V

UNCLAMPEQ
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€ _ wicwmsex
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. 4 2w
‘ VCER
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o i i
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VCE NV
OSCILLOSCOPE TRACE

NDUCTIVE SWEEP CIRCUIT

2N3055 oun
2 —+—MA——1 —
H
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v
seore -
0
. M 2
1#
1 —
MERCURY RELAY
&= }
-
VCER may be measured up [0
15y ICER 5 A with RBE 1012,
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Now that you're going to buy
an ac voltmeter,

get hp's

extra measure of

Performance

Sonar, acoustics, audio response,
servo, communications measure-
ments — or ac to dc conversion
and amplification-these and
many more are yours with a
Hewlett-Packard 400-Series AC
Voltmeter!

The 400-Series Voltmeters are
wide bandwidth, average-re-
sponding, rms calibrated instru-
ments. They are solid state,
externally battery operable,
equipped with the exclusive hp
taut-band meter.

Each of the instruments in the
400-Series is outstanding in fre-
quency, orsensitivityordBrange.
The 400E/EL voltmeters, for ex-
ample, have a broad frequency
range of 10 Hz to 10 MHz. The
400F/FL meters have 100 pV full-
scale sensitivity. They also have
a low-pass filter to take out un-
wanted high frequencies for
low-level audio mea-
surements.The 400GL
measures —100 to +60
dB for the greatest
range available in a
voltmeter.

How to choose the
right ac voltmeter
that exactly matches
your requirements?
Call your hp field en-
gineer, he can show
you the widest range
of these instruments
now available. Get
that hp extra measure
of performance in
your ac voltage mea-
surements!
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hp Model 400F[EL
for Broad-Frequency

Performance

The hp 400E/EL solid-state simple-
to-operate ac voltmeters give a wider
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frequency coverage than any other
comparable instrument! They cover
a frequency range from 10 Hz to 10
MHz and have a constant 10 MQ input
impedance on all ranges.

These voltmeters give exceptionally
long-term stability. Calibration is not
dependent on components subject
to aging.

Either Model 400E or 400EL can be
used as a wide-band ac voltmeter,
high-gain ac amplifier or as an ac to
dc converter.

The 400E has full scale accuracy of
1% on the linear voltage (upper)
scale. Lower scale is log dB. The
400EL has 1% full scale accuracy on
the linear dB (upper) scale. Lower
scale is log volts.

Option 02, available on both 400E
and 400EL, provides a front panel
relative control for a variable 3 dB
change in sensitivity on each cali-
brated range. This gives a convenient
level,such as 0 dB, for relative voltage
measurciments. The control has a de-
tented position to insure calibration
accuracy.

AC-DC Converter:—The 400E/EL
Voltmeters provide a linear dc output
(1 Vdc for full scale meter deflection)
proportional to meter deflection
which can be used as a 10 Hz to 10
MHz ac to dc converter, with an ac-
curacy of =0.5%,.
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Pick the 400E or 400EL when you
need broad frequency range perform-
ance. See table for comparative spec-
ifications.

hp Moadel 400F | FL
for High Sensitivity

Performance

In addition to the 100 uV full-scale
sensitivity, the 400F/FL
AC Voltmeters contain
a low-pass 100 kHz filter
for controlling the band-
width of noise—reduces
the effects of unwanted
high frequencies to give

hp Model 40061
for Broad dB Range

Performance

With the —100 to 4+60 dB measure-
ments range (100 uV to 1000 V full
scale), the hp Model 400GL AC Volt-
meter is the instrument with the
greatest dB range—20 dB linear log
scale!

you more accurate low-
level audio measure-
ments.

You get fast response
with these instruments—
areadingin less than two
seconds after turn-on—
and <2secondsoverload
recovery, too!

RANGE
The4OOFhasO.5%qu e & & N I TNe
scale accuracy on the lin- ~20 100 o
ear voltage (upper)scale. ® ol 0

LowerscaleislogdB.The
400FL has 1% accuracy
full scale on the linear 12
dB (upper) scale. Lower
scale is log volts.

Amplifier:—Models
400F/FL are stable, low
distortion, wideband ac
amplifiers, with a maxi-
mum open circuit gain of
80 dB. ACoutputis 1V rms (full scale)
open circuit, or 0.5 V rms into 600
and is proportional to meter indica-
tion on voltage scale. Frequency re-
sponse: 20 Hz to 4 MHz. Noise level
<5 uV referred to input.

For general purpose low level au-
dio, servo, communications or sonar
measurements with low noise, choose
the hp Model 400F or 400FL AC Volt-
meter. Check the comparative speci-
fications in the table.
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This voltmeter was especially de-
signed to increase efficiency and
speed of acoustic and sonar measure-
ments. It can be used in calibration
laboratories because of its speed of
response, accuracy, high sensitivity
and low noise.

The 400GL also can be used as a
high-gain ac amplifier with 80 dB am-
plification.

' PACKARD

An extra measure of performance

When you need a ruggedly-built
=0.2dBaccurate voltmeter forbroad-
range dB measurements, hp Model
400GL is your best choice! See table
for more specifications.

hp Model 110744 Probe

The hp Model 11074A Voltage Divider
Probe (10:1 division ratio) provides
constant 10 pF with 10 MQ input im-
pedance at the point of measurement.
Probe and suitable adapter are usa-
ble with all the 400-Series AC Meters.
Price: hp Model 11074A Probe,
$45.00, plus adapter.

Pick Your
400E /EL 400F /FL 400GL
Frequency 10 Hz to 20 Hz to 20 Hz to
Range 10 MHz 4 MHZ 4 MHz
Sensitivity 1 mV.300 V 100 .V-300 v | 100"« V-1000 V
db Range —72to 452 | --92 to +-52 —~100 to +Gq
Low Pass
Filter No 100 kHz 100 kHz
AC-OC
Converter 1VatimA | No No
AC Amplifier | 150 mV/50€2 | 1 V/600¢2 1 V'600¢2
Price 400€: 400F: 400GL:
$285.00 $275.00 $290.00
400EL: 400FL:
$295.00 $285.00

Option O1: Available on 400E and
400F, puts log scale uppermost for
greater resolution in dB measure-
ments. Other scale options available
on request.
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Forassistance in selecting the ac volt-
meter that best fills your needs, con-
tact your nearest hp field engineer—
he has full specifications. Or, write to
Hewlett-Packard, Palo Alto, California
94304, Tel. (415) 326-7000; Europe:
54 Route des Acacias, Geneva.
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Based on these industry favorites

2N3442 2N3773

RCA now introduces
two new Hometaxial-Base
power transistors

N\

2N4347 2N4348
at attractive low prices

2N4347 2N3442 2N4348 2N3773 Units
Ic (max) 5 10 10 16 A
Py @T, =25°C 100 117 120 150 w
h 20-70 20-70 15-60 15.60

FE @ lg=2A @l =3A @I, =5A @ l.=8A

Vegy (sUs) 140 160 140 160 v
O, 1.75 15 1.46 1.17 °C/W
Price $1.80" $2.75% $2.75¢ $4.75%

*In quantities of 1,000 and up

Available in production guantities, RCA’s latest additions to its Hometaxial-Base family offer
top-of-the-line performance at economy prices. Featuring high-power characteristics plus
freedom from second breakdown, the new units are even less expensive in guantity than
their popular prototypes.

RCA-2N4347 and 2N4348 are general-purpose silicon transistors ideal for power-
switching circuits, series and shunt-regulator driver and output stages, de-to-de converters,
inverters, and solenoid (hammer) /relay driver service.

For additional information and delivery on these and other RCA Hometaxial-Base
transistors, see your RCA Representative. For technical data on specific types, write:
RCA Commercial Engineering, Section IN2-1, Harrison, N.J. 07029.

CHECK YOUR RCA DISTRIBUTOR FOR HIS PRICE AND DELIVERY
RCA Electronic Components and Devices

The Most Trusted Name in Electronics
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Editorial

Nothing automatic
about growth

Most electronics firms breathed a sigh of relief
when the size of the Federal budget was de-
scribed this month. In fact, examining the Gov-
ernment’s fiscal 1968 spending plans closely
[see pages 131 to 143], clectronics executives
have cause of be jubilant. Gargantuan chunks of
money are being assigned to every area that
means business for them: military, space, edu-
cation and health. With this amount of Federal
spending, the industry scems assured of a good
year.

Although all the signs portend a healthy year
for the industry, 1967 clearly has not started off
well. Some clectronics concerns are experiencing
unexpected  setbacks.  Semiconductor  makers
such as Motorola, Texas Instruments and Gen-
cral Electric have had to cut back production.
The computer department at ¢E is in serious
trouble; its failure to deliver software has cost
it orders, and these cancellations have moved
down the supply line to hurt ¢e’s suppliers. And
the Sylvania division of General Telephone &
Telegraph has even had to reduce its output of
color television tubes, the one surc-fire prospect
for explosive growth this vear.

Each of these companies cites a specific
though different reason for the temporary
trouble, and cach is sure the letdown is only
temporary. Yet these specific problems—an in-
ventory adjustment in semiconductor devices or
an underestimation of the difficulty of writing
software or a throttling of consumer demand by
tight money—may hide the real causes of the
trouble: failure to plan ahead, sloppy manage-
ment, and a reluctance to move ahcad tech-
nically.

Last year was such a good one for almost
every company that some executives and engi-
neers were lulled into a false feeling of sccurity.
Some reasoned that with Vietnam fighting on
the rise, the space program calling for more

Electronics | February 6, 1967

eléctronies and less propulsion work, and the
Great Society developing an appetite for medi-
cal and cducation electronics, an electronics
company just conldn’t miss. At the height of
the boom last spring, for example, a few com-
ponent producers said they would not accept
any more orders until autumn because their
hooks were full. Others put off the introduction
of new products because the old ones were
selling so well. And looking at the apparently
insatiable demand for color tv sets and integrated
clectronics, an important executive of a tele-
vision firm declared, “The last thing the industry
needs now is a new development.”

All this illustrates once again an old truism:
the company that tries to stand still really slides
backward. No matter how good sales are today,
they won’t stay good unless a company continues
to develop new products and new markets and
tries to apply technology, old or new, in new
ways.

In 1963, clectronics firms that had been doing
exceptionally well earlier suddenly ran into seri-
ous difficulty when the Defense Department be-
came cost conscious and military spending lev-
cled off. By 1965, a lot of the concerns that had
suffered the most during that dry spell tight-
ened up their operations, turned lean, searched
for new markets and pushed hard for new prod-
uct development. Electronics firms, mostly young
and heavily committed to military programs,
learned what companics in more mature indus-
tries have known all along: that customer need
has to be the driving stimulus behind product
development and customer benefit the major
goal.

But the boom of 1966 chased away the gloomy
memories of slumping sales and shrinking mili-
tary markets. The lessons learned were quickly
forgotten. Along with bulging order books, a lot
of fat was added to the once lean structure
of clectronics companies. Companices that had
started to move quickly slowed their operations
to a shuffle.

If 1967 is to be a good year, the industry will
have to get serious again. The fundamental
forces for great growth in electronics are there
—a huge Federal budget, expanding civilian mar-
kets and growing consumer demands—but there
is nothing automatic about it. Without hard work,
creative engineering and good management,
there won’t be any growth,
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Engineers who have learned to live with
the flutter problemin hysteresis synchro-
nous motors will find that living comes
easier now. Especially in voice/data re-
cording applications.

indiana General's unique inverted
stator design provides up to six times
the rotorinertia of conventional designs.
Flutter characteristics are so low as to
be practically negligible.

And the price is not so high that it

restricts the use of our inverted stator
motor solely to recording devices. It is
so economical to manufacture that it's
priced competitively with induction type
motors, making the Indiana General
hysteresis motor economically practical
for units like fans and blowers. And, the
inverted stator design significantly re-
duces start-up input power-surge and
combines very high operating efficiency
with low slip characteristics.

indiana Generalinverted stator motors
are smallerand lighter than conventional
synchronous motors and are available
in a wide range of sizes, mountings,
power ratings and torques. You can get
full details by writing Mr. R. D. Wright,
Manager of Sales, indiana General Cor-
poration, Electro-Mechanical Division,
Oglesby, Illinois.

INDIANA GENERAL E==3

New inverted hysteresis motor design
drives the flutter out of recording equipment.

© 1967, !ndiana Genera! Corporation




Pinch hurts makers
of consumer gear

New time-sharing
computer from GE

MIT is getting
Beckman's giant
hybrid computer

Tl readies IC’s
for Polaroid camera

The AP sponsors
design of photo
transmission gear

-Laser record

Electronics Newsletter

February 6, 1967

There are signs that semiconductor producers aren’t the only electronics
firms that were over-enthusiastic in forecasting late-1966 and early-1967
sales. In the past few weeks, such manufacturers of consumer electronic
products as GE, Sylvania and National Video have announced layoffs
and production cutbacks.

January sales of both color and black-and-white tv sets and tubes
have been slower than anticipated. The drop in sales of black-and-white
sets has been more precipitous than forecast, while the gain in color-set
volume has been smaller than anticipated.

Sales of color sets in the first three weeks of 1967 came to 219,629,
according to the Electronics Industries Association, up 45% from a year
earlier; while sales of black-and-white sets dropped 39% to 180,061.

Despite the recent slowdown, consumer electronics companies are
still maintaining that 1967 will be a banner year, Admiral, RCA, Zenith
and Motorola say their sales so far in the first quarter are on target.

Another large time-sharing computer will be introduced within the next
few months by the General Electric Co., whose computer department
is beleaguered by software problems. The computer is understood to
have a larger capacity than the current models in GE’s 600 series and
will provide more security against possible “eavesdropping” by other
users of the time-shared system.

The world’s largest hybrid computer, completed too late for one Apollo
job [Electronics, Aug. 22, 1966, p. 38], is being shipped to the Massa-
chusetts Institute of Technology. It will be operating in six weeks for
verification of Apollo guidance and navigation computer programs.
The computer, built by Beckman Instruments Inc., will be used by the
MIT Instrumentation Laboratory under a lease-sale arrangement. The
machine will double the capacity of the existing hybrid simulation
facility, which also uses Beckman machines.

Texas Instruments is understood to be preparing a production line for
the manufacture of integrated circuits for a shutter system on the Polaroid
Land camera. This function—sensing light levels and adjusting the cam-
era’s aperture opening and shutter speed—is now handled by discrete
components, The operation will start up within two months.

The Associated Press is sponsoring the development of computer-
operated photo-transmission equipment that employs pulse-code modu-
lation techniques. The equipment, for sending and receiving news pic-
tures, is being designed to overcome the existing incompatibility between
U.S. and European picture-transmission gear and to improve the quality
of the transmitted photos.

A 5,000-joule laser, the most powerful pulsed system disclosed to date,
has been delivered to the Army Ballistics Research Laboratory by the

~Circle 24 on reader service card 25



IC firms look
to Maine to locate
production plants

Unique features
draw 22 bidders
on 407L program

Demler to head
study of Air Force
laboratories

Bay Area Transit
opts for d-c power

26
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American Optical Co., Southbridge, Mass. The active laser r.naterial
is a neodymium-clad glass rod 1 yard long and 1% inches in diameter.
The previous record for a rod-type laser was 2,000 joules.

Maine is becoming the “in” place for semiconductor manufacturing.

Behind the move to Maine is the fact that electronic components—
especially IC’s—are getting so small that shipping costs are insignificant.
The major consideration now is the labor supply.

Across a continent, 3,500 miles from its engineering and management
headquarters, Fairchild Semiconductor, a division of Fairchild Camera
& Instrument, now employs 1,600 persons in South Portland, Maine.
Until now, the plant there has handled only an assembly operation, but
Fairchild is preparing facilities for wafer fabrication and plans to increase
employment to 2,000. The plant will become the division’s principal
center for production of IC’s.

Farther north, Sylvania Electric Products this summer will open a
plant in Bangor exclusively for integrated-circuit work as an extension
of its IC production line at Woburn, Mass. And in Lewiston, the Radio
Corp. of America’s production of consumer-type silicon transistors is
being expanded to include memory planes.

Twenty-two electronics companies are competing for the integration
assembly and checkout contract for the 407L tactical air control system.
The bidding has attracted a large number of concerns because of two
unusual features: the contractor will not be excluded as a hardware
supplier, nor will it be prevented from bidding on subsystems.

Col. Spencer S. Hunn, deputy director for tactical systems at the Air
Force Electronic Systems Division, Hanscom Field, Mass., has the over-
all responsibility for the $500 million program to develop radar, data
processing and communications equipment that can be assembled into
system packages for quick airlift. [For more on Col. Hunn, see page 8.]

Maj. Gen. M. C. Demler will soon be charged with reviewing and recom-
mending changes in the Air Force research organization. Announcement
of the appointment will come this month. Demler, commander of the
research and technology division, will also serve as director of Air Force
laboratories. Possible changes under Demler include consolidation of
various Air Force laboratories, greater coordination with the labs of the
other services, and new systems approaches to research and development.

After months of appraisal, the San Francisco Bay Area Rapid Transit
District (BARTD) has decided to stick with direct current for propulsion.
The billion-dollar transit system found that while a-c¢ induction motors
provide some cost and weight advantages, they are unable as yet to
provide the necessary torque and speed.

The prime objection to the use of d-c power had been substation cost:
using mercury arc rectifiers, d-c power costs $100 a kilowatt, against
$25 per kilovolt-ampere for a-c. With silicon-controlled rectifiers, how-
ever, the cost of d-c drops to about $40 per kva. BARTD feels a d-c
chopper propulsion package will meet its requirements.

Circle 27 on reader service card—>
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PUT THIS NEW WINDOW IN YOUR LAB
—SEE OUI TO 12.4 GHz AND BEYOND ,\”

9 N\t

12.4 GHz bandwidth 28 psec rise time Delayed sweep 40 psec TDR

Hewlett-Packard has developed a radically measurements never before possibie. Turn
advanced sampling system that lets you the page and see how much easier high-fre
see through X band and make oscilloscope quency circuit analysis has suddenly become.



Automatic triggering for fast, easy trace

set-up.
L TION
AGNIFIER i
20 LEVEL_IMODE SLOPE
50 b — L .+
100

.
INT ;‘ EXT —
NoRm S SENS

DELAYING SWEEP
TRIGGER
SLOPE

Remote sémpler permits measurement at test
point, eliminates lossy cables.

Accurate phase measurements: less than 10°
phase shift between channels at 5 GHz.

New hp Sampling Scope System enables you to

SIMPLIFY MICROWAVE DESIGH

DC to 12.4 GHz at 1 mv/cm, dual channel

. 28 psec rise time

Delayed sweep through full bandwidth for complex
waveform examination

Less than 20 psec jitter for clear displays

TDR resolutions down to less than 1 cm

Feed-through inputs for minimum signal disturbance

For the first time, you can see through X band, observe CW
signals beyond 12.4 GHz, and see fast pulses with a 28 psec
response capability. You can also use TDR measurements to re-
solve discontinuities down to less than 1 cm in the design of
cables, coaxial components, connectors and strip lines. In
addition, you can utilize delayed sweep to get displays of pulse
segments that leave conventional sampling scopes blurred.
Choose from these solid-state plug-ins to get the system that
meets your particular requirements:

NEW 1425A TIME BASE & DELAY GENERATOR is the first
sampling plug-in with delayed sweep, which permits detailed
examination of complex signals and puise trains—even in the
presence of high rate jitter. It has maximum sweep speeds of 10
psec/cm, triggering to 1 GHz, and delay times as long as 5 ms. It
is also easy to use. Control nomenclature and layout are com-
parable to those of conventional high-frequency scopes. Auto-
matic internal triggering puts a baseline on the screen in the
absence of an input signal, gets a trace displayed sooner. When
you want to set up a magnified trace, an intensified dot locates
the expansion point for you. You also get push-button return to
X1 magnification so that you can take a quick look at the un-
magnified trace.
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Optional variable persistence mainframe (141A)
with trace storage capability.

setting delay times.

Intensified dot simplifies magnification &

AND LOGIC CIRCUIT

B NEW 1424A SAMPLING TIME BASE is similar to the 1425A
(above) but does not have delayed sweep. It is easy to use and
features triggering to 5 GHz, calibrated sweeps as fast as 10
psec/cm, low jitter and direct readout of sweeps, even when ex-
panded. A calibrated marker position control permits accurate
time interval measurements.

n NEW DUAL CHANNEL 1410A SAMPLING VERTICAL AMPLIFIER
provides 1 mv/cm sensitivity at 1 GHz, and combines in a single
instrument the convenience of high-impedance probes for cir-
cuit measurement plus 50-ohm inputs with delay lines for in-
ternal triggering — both with the full 1 GHz bandwidth. Both give
less than 100 ps time difference between channels for accurate
phase measurements in the A vs. B mode, and for precise dual
trace time comparisons. Accessories include 10:1 and 100:1
Dividers, Isolator, Blocking Capacitor, 50-ohm Tee Connector
and adapters.

n NEW DUAL CHANNEL 1411A SAMPLING VERTICAL AMPLIFIER
plug-in provides dual-channel performance, front-panel re-
corder outputs, and A vs. B mode for X-Y scope presentations —
plus the capability to function with any one of three remote
samplers. Sensitivity ranges from 1 mv/cm to 200 mv/cm —with
bandwidth up to 12.4 GHz.

Build your sampling scope with these plug-in units '

n 141A

e
00

TESTING!

NEW REMDTE SAMPLERS represent true state-of-the-art ad-
vances made possible by exceedingly fast switching diodes
developed specifically by Hewlett-Packard for sampling appli-
cations. You can choose from three new samplers in order to
optimize your system for best pulse response, flat bandwidth
and low VSWR, or low-cost study of signals through 4 GHz:

B 28 ps risetime with optimum pulse response for accurate
measurements on fast-rise puises, and sensitivity of 1 mv/cm,
dual channel. Capable of resolving discontinuities as close as
1 cm apart when used with 1105A/1106A 20 ps pulse generator.
Model 1430A.

ﬂ 12.4 GHz bandwidth. This unit has an extremely flat band-
width for CW measurements, 10 ps time difference between
channels for accurate phase measurements, and a low VSWR
of 1.4:1 from DC to 8 GHz (2:1 at 12.4 GHz). Model 1431A.

B 4 GHz with 90 ps risetime at 1 mv/cm and feed-thru inputs
permit accurate measurements of CW, fast pulses and TDR.
Model 1432A.

u VERSATILE hp 140A/141A MAINFRAMES are general-pur-
pose units whose frequency and sensitivity characteristics
accommodate sampling plug-ins (as well as 13 other hp 1400
series plug-ins) so that you can cover virtually the entire spec-
trum of oscilloscope measurements. The 141A mainframe
provides the additional benefits of variable persistence and
storage capabilities.

COUNTDDWN AND PULSER. The 1104A/1106A Countdown
Supply and Tunnel Diode Mount combination provides ver-
satility to the new sampling system by extending triggering
capabilities to 18 GHz. The unit counts down from 1 GHz to 18
GHz with an output of about 100 mv at 100 MHz. A 20 psec
pulse, ideal for fast circuit testing on high resolution TDR, is
provided by the 1105A/1106A Pulse Generator Supply and
Tunnel Diode Mount combination.

HEWLETT hp PACKARD

An extra measure of performance

High-impedance probes and 50-ohm inputs with
internal triggering —on one scope.
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1425A SAMPLING TIME BASE AND
DELAY GENERATOR
Main Sweep:

Range: 13 ranges, 1 ns/cm to 10 us/cminal, 2,6
sequence. Accuracy £3%.

Magnifier: X1 to X100. Increases fastest calibrated
sweep speed to 10 ps/cm. Push button returns
magnifier to X1.

Magnified Position: 1G-turn control with intensified
marker that indicates sweep expansion point.

Triggering: (For both Main and Delaying Sweep)

internal triggering is available on the displayed signat

with 1410A vertical amplifier.

Automatic: Baseline displayed in the absence of
an input signal.

Pulses: At least 100 mv amplitude required (75
mv for interal triggering) of pulses 2 ns or
wider for jitter < 30 ps.

CW: Signals from 200 Hz to 300 MHz require
50 mv for jitter < 10% of input signal
period. (Usable to 1 GHz with increased
jitter.)

Level Select:

Pulses: At least 50 mv amplitude required (100
mv for internal triggering) of pulses 2 ns or
wider for jitter < 20 ps.

CW: Signals from 200 Hz to 1 GHz require 50
mv for jitter < 1.5% of input signal period
+ 10 ps. Jitter is < S0 ps for signals of
10 mv at 1 GHz. (For internal triggering,
required signal increases to 400 mv at 1 GHz
for jitter < 1.5% of input signal period
+ 10 ps.)

Stope: Positive or negative.

External Trigger Input: 5002, ac coupled (2.2,f)
coupled; signal out of jack < 10 mv in sensitive
and < 5 m<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>