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DC-t0-400 kc Counter
With High Performance at Low Cost

Convenient control of trigger
level, slope, and input coupling
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Measures frequency, period,
frequency ratio, or counts random events

PERIODS/COUNTIN A TIME

You can tradejnplut impedance
Tor sensiuvity

The Type 1151-A Digital Time and Frequency Meter
contains all the features most people want in a low-
frequency counter: ability to make multiple measure-
ments (frequency, period, frequency ratio, or the
counting of events), in-line readout, flexible input cir-
cuits, good program, high sensitivity, excellent stabil-
ity . .. all at a relatively low cost.

This counter’s input circuits are, we believe, the best
you will find on the market — almost without regard to
cost. To achieve optimum performance and maximum
flexibility, four input controls have been included:
(1) AC or DC coupling, (2) zero-crossing slope for
triggering, (3) triggering level, and (4) optional input
sensitivity /impedance of 0.2 volt/200k or 1 volt/IMQ.

Frequency Measurement:

Range —DC to 400 kc. Ratio Measurement:

Numerik Indicators provide large,
brilliant, wide-angle display

Counted Frequency — 100 kc.

Selective counting and display times

Equivalent input noise is less than 5 millivolts peak-to-
peak, a factor which contributes significantly to the
accuracy of low-frequency measurements.

The Type 1151-A has an all new and highly efficient
program that eliminates the annoying ‘“‘zero-resting”
time interval found in most low-cost counters. In this
new program, all but 0.01 second of the total cycle
time is occupied by the measurement and display
intervals. The measurement program is completely
synchronous with the quartz-crystal oscillator; both
the gate and display-time intervals being derived by
division of the 100-kc quartz frequency using aperiodic
(flip-flop) dividers.

Crystal-Dscillator Stability:
Short-Term — Better than Y4 part per million.

Seasitivity — 0.2 volt, peak-to-peak, at 200
kilohms or 1 voit, peak-to-peak, at 1 megohm
(1 microampere), switch-selected.
Counting Interval — 10 milliseconds to 10 sec-
onds, extendible by muitiplier switch.
Accuracy — =1 count = crystal-oscillator
stability.

Period Measurement:
Range — DC to 20 ke.
Number of Periods — 1, 10, 100, or 1000.
Sensitivity — 0.2 voit at 200 kilohms or 1 volt,
peak-to-peak, at 1 megohm (1 microampere),
switch-selected.
Accuracy — =1 count = time base accuracy
= Noise errors.
Input Noise —5 millivolts equivalent open-
circuit input noise at 1 megohm, less at 200
kilohms.

Range — B/A, 10 B/A, 100 B/A, or 1000 B/A.
Frequency Range — A input, dc to 20 kc; B
input, dc to 400 kc.

B Input — 1 volt peak-to-peak, 100 kilohms.

Display: 5-digit, in-line Numerik register, in-
candescent-lamp operated.

Display Time: 0.16, 0.32, 0.64, 1.28, 2.56, 5.12, or
10.24 seconds, switch-selected.

Input Impedance: 1 megohm shunted by 40 pf
or 200 kilohms shunted by 100 pf, switch-
selected.

Input Trigger Level: Adequate to permit trig-
gering on zero-crossings of signals twice min-
imum amplitude and on brief pulses of either
polarity.

Input Trigger Slope: AC or dc coupled, positive-
or negative-going.

Cycling — Less than counter resolution.
Temperature Effects — Less than 21, parts
per million for rise of 0 to 50°C ambient.
Warmup — Within 1 part per million after
15 minutes.
Aging — Less than 1 part per million per week
after four weeks, decreasing thereafter.
Crystal Frequency Accuracy: The frequency is
within 10 parts per million when shipped.
frequency adjustment is provided.
Accessories Available: Type 1136-A Digital-to-
Analog Converter and Type 1137-A Data
Printer operate from output of Type 1151-AP
model.
Price: Type 1151.A . . . $1195 in USA
Type 1151-AP (with output for printer or D/A
converter) . .. $1250 in USA

Make Your Own Evaluation ... Ask for a Demonstration

Also available is the Type 1150-B Digital Frequency Meter. It incorporates practically all the design innovations |
found in the Type 1151-A, but its operating modes are limited to measuring frequency over a 10 cps to 400-kc range |
and to counting events. Priced at $995 for the "B’ model; $1050 for the “‘BP’* model. !

Please write for complete information

IN CANADA: Toronto 247.2171, Montreal (Mt. Royal) 737-3673
IN EUROPE: Zurich, Switzerland — London, England

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

CHICAGO
(Oak Park) 848.-9400

NEW YORK, N. Y., 964-2722
(Ridgefield, N. J.) 943-3140

PHILADELPHIA, 424-7419
(Abington) 887-8486

SYRACUSE
454.9323

DALLAS
FL 7-4031

WASHINGTON, D.C.
(Rockville, Md.) 946-1600

Circle 900 on reader service card

LOS ANGELES
469-6201

CLEVELAND
886-0150

SAN FRANCISCO
(Los Allos) 948-8233

ORLANDO, FLA.
425-4671
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A new sixth digit is available on the world's
first and finest integrating digital voltmeter,
the DY-2401B...and here's what it gives you:

New convenience in taking advantage of the
voltmeter's 300% overranging capability on
the 100 millivolt, 1, 10 and 100 volt ranges. For
example, you don’t have to measure 3 volts
on the 10 volt range, thereby losing a full
decade of resolution. Measure it on the 1 volt
range, taking advantage of the overranging
feature. The sixth digit tells you the most sig-
nificant figure.

Additionally, an optional autoranging feature
is available with the 2401B, for your maximum
measuring convenience and speed (only 34
milliseconds maximum range-change time).

The DY-2401B offers a broader measuring
capability than any other digital voltmeter
available. Guarded input and integrating op-
eration permit measuring low level signals...
even in the presence of high common mode

D Y N7 EC

A DIVISION OF HEWLETT-PACKARD COMPANY

SIXIDIGITS!
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full 300%
overranging of
the Dymec
Integrating Digital
Voltmeter

and superimposed noise. Flip a switch and
the voltmeter becomes a 300 kc frequency
counter. All functions are programmable by
contact closures to ground; BCD output is
standard.

Accessory instruments include the DY-2411A
Guarded Data Amplifier, which adds a 10 mv
full scale range (again, with 300% overrang-
ing). The DY-2410B AC/Ohms Converter pro-
vides floated and guarded, broadband ac
voltage and resistance measurements.

Ask your Dymec/Hewlett-Packard field engi-
neer for a demonstration of the 2401B, now
available with these new options: automatic
ranging with or without the sixth digit, or the
sixth digit with standard manual ranging.
DY-2401B $3950
DY-2410B $2250

DY-2411A $1150

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

DEPT. E-5, 395 PAGE MILL ROAD, PALO ALTO, CALIFORNIA @ PHONE (415) 326-1755 TWX 415-492-9363
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ALL MODELS
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New hp 424A Microwave Crystal Detectors
simplify monitoring, leveling, 2.6 to 18 gc
Unprecedented frequency response of 7 new
waveguide crystal detectors introduces new sim-
plicity and accuracy in power leveling. Response
is so flat that any two are a matched pair. Low
swr; ideal for reflectometer applications. High
output permits easy scope presentation.

These instruments advance the state of the art

by using a new diode designed specifically for
video detection. The diode, sealed in a capsule,
is easily replaced without tools or soldering.

Ask your Hewlett-Packard field engineer about
these detectors . . . at least four times flatter
than any previously available. Or write: Hewlett-
Packard, Palo Alto, California 94304, Telephone
(415) 326-7000; Europe: 54 Route des Acacias,
Geneva; Canada: 8270 Mayrand Street, Montreal.

Sensitivity (into 75 K ohms): high level, F . .
0.35 mw produces 100 mv out; Model o Rezg?db) SWR Hice
tow level, 0.4 mv dc/uw cw Te | el
Output impedance: 15 K max., shunted S424A -6-3.95 *0.2 1.35 $175
by approx. 10 pf G424A 3.95-5.85 +0.2 1.35 165
Max: ‘"P”'I: 100 mw Ja24A 5382 +0.2 135 165
Output polarity: negative ~ — =
Output connector: BNC female _7H424A 7.05-10.0 =012 1.35 155
Option .02: square law load furnished X424A 8.2-12.4 +0.3 1.35 135
(s A0 2L Ll i) o M424A 10.0-15.0 =05 15 250
Data subject to change without notice. —
Prices f.0.b. factory. P424A 12.4-18.0 *05 1.5 175
H EWLETT An extra measure
PACKARD e
® 9108
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Readers Comment

The big conventions

A month ago your editorial staff
ran a provocative article [March
13, p. 39] on one of our favorite
controversial subjects—the big con-
vention. . . .

Let’s look at this problem as if
it were a system engineering task
for a big important client. Believe
me, our client is very important—
it'sus! . ..

The easy way to run our show
will be to just continue what others
have been doing. We will need a
larger committee, of course, and
more meeting rooms, because as
the trade show expands, we expand
the size of the convention: 1,000
exhibits last year and 200 twenty-
minute papers; 1,200 exhibits this
vear, therefore 240 twenty-minute
papers.

Experience has taught us that
this doesn’t work. First of all, let’s
discard that senseless time stand-
ard—20 minutes for the paper,
and 20 minutes for discussion. We
know very well that in some cases
editing the material down to 20
minutes leaves it threadbare, and
better left out. In other cases, a
10-minute bombshell might cause
the whole convention to come alive,

Let’s be sure we know what the
man in going to say. It is really
naive to assume from an abstract
received in the mail that the verbal
presentation from the platform will
be worth listening to.

Let’s keep in mind that this is a
person-to-person confrontation. We
will not waste the time of visitors
by having someone read aloud to
them. Presumably all attendees
learned to read at the age of six.
There has to be some reason for a
man to face an audience. We will
be hard as granite to the pressures
of the public relations offices of
some of our bigger companies.
Don’t discount this one. I have
seen the pressure applied and pa-
pers accepted as a result.

We will know where the really
significant work is being done and
see to it that it comes to the con-
vention if at all possible.

I don’t think we will be able to
come even close to satisfying our

Electronics | May 18, 1964



All from Sprague!

Make the right move... specify Sprague
SOLID TANTALUM CAPACITORS!

TYPE 151D
Metal-Encased

Metal-Encased

Hermetically-Sealed TANTALEX®
TANTALEX® CAPACITORS
CAPACITORS to MIL-C-26655A

{non-polarized) {insulated case)

/ STYLE CSR12
Metal-Encased

TYPE 350D
Metal-Encased

Metal-Encased

Hermetically-Sealed Hermetically-Sealed TANTALEX"
TANTALEX" HYREL® ST CAPACITORS
CAPACITORS CAPACITORS to MIL-C-39003

(for ‘cordwood’ modules) (polarized) (uninsulated case)

TYPE 166D
Metal-Tube

TYPE 180D
Metal-Encased

Hermeticaily-Sealed A’é'gl}lg;f
TANTALEX® RED-
Feed-Thru TANTALEX®
CA?’:&IT&RS CAPACITORS

(non-polarized)

& TYPE 168D
Metal-Tube

TYPE 154D TYPE 160D
Single-ended Molded-Case F'lAme?ike'jd
RED-TOP* Bullet-nose?® T:ll‘l?I'ALeE(;(@
TANTALEX® TANTALEX® CAPACITORS
CAPACITORS CAPACITORS

(non-polarized) (Hearing Aid Type)

Number 1 in Solid Tantalum Capacitors Across the Board!

Pioneer in the development of tan- your dependable source of supply!
talum capacitors, Sprague has the For additional information, write
largest and most complete research Technical Literature Service, Sprague
and production facilities in the cap- Electric Company, 35 Marshall St.,
*Trademark acitor industry. That's why Sprague, North Adams, Mass., indicating the
with its unmatched expericnce, is types in which you are interested.

SPRAGUE COMPONENTS

®
CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS
TRANSISTORS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES

RESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES
MICROCIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY
INTERFERENCE FILTERS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

¢ 193 63 *Sprague’ and ‘@' are registered trademarks of the Sprague Electric Co,
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New Bridge Design
For Safe, Accurate,
Easy Measurement
of 'Lytic Capacitors

e

The Sprague Model 1W2A Capaci-
tance Bridge introduces new, im-
proved technical refinements as well
as restyling for added attractiveness
and ease of operation. Built by ca-
pacitor engineers for capacitor users,
it incorporates the best features of
bridges used for many years in
Sprague laboratories and produc-
tion facilities.

Precision Measurements over Entire
Range from O to 120,000 »F

The internal generator of the IW2A
Bridge is a line-driven frequency con-
verter, and detection is obtained from
an internal tuned transistor amplifier-
null detector, whose sensitivity
increases as the balance point is
approached. It has provision for
2-terminal, 3-terminal, and 4-termi-
nal capacitance measurements, which
arc essential for accurate measure-
ment ... +19 of reading + 10uuF
... of medium, low, and high capac-
itance values, respectively.

No Damage to Capacitors

The model IW2A Capacitance Bridge
will not cause degradation or failure
in electrolytic or low-voltage ceramic
capacitors during test, as is the case
in many conventional bridges and
test circuits. The 120 cycle A-C volt-
age, applied to capacitors under test
from a built-in source, never exceeds
0.5 volt! It is usually unnecessary to
apply d-c polarizing voltage to elec-
trolytic capacitors because of this
safe, low voltage.

Complete Specifications Available
For complete technical data on this
precision instrument, write for Engi-
neering Bulletin 90,010A to Technical
Literature Service, Sprague Electric
Company, 35 Marshall Street,
North Adams, Massachusetts.

453P-128-63
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client as long as we continue to
assign the responsibility to short-
term volunteers—largely as an
honor. The big convention is big
business. The annual budget for
one of these will approach a mil-
lion dollars (maybe more for the
New York shows).

I think the key to better big con-
ventions is a paid technical pro-
gram manager, supported by a
competent staff. First of all, it
eliminates the problem of part-time
effort and short tenure. The man-
ager would spend all his time mon-
itoring the technology, cultivating
the acquaintance of the real lead-
ers, and planning for not only this
year’s convention, but next year’s
and perhaps the one after that.
Second, and so important, it pro-
vides a penalty for a bad job. When
a volunteer committee is a bad one,
nothing much is lost. It will soon
be forgotten, and next year there
will be new victims. When a paid
manager does a bad job—need I
elaborate? . . .

There would, of course, be a vol-
unteer committee to support the
paid staff. But here also I-would
make a change. All committee ap-
pointments could be for three
years, and staggered so there
would always be overlap and con-
tinuity. There is no other way of
implementing long-range plans.
One-year tenure gives a man just
barely enough time to copy what
the last man did.

The two largest conventions can
afford the cost, and I don’t think
they will solve the problem any
other way. Let’s stop putting
patches on the patches and get a
fresh start.

Richard G. Leitner
System Development Corp.
Santa Monica, Calif.

Sound synthesis

I was fascinated by your cover
picture of April 20 [Permanent
optical memories for compact sys-
tems, p. 64]. It recalled some very
extensive work we did back in
1944-46 on sound synthesis. See:
Photoelectric  Tone  Generator
[Electronics, Sept., 1946, p. 93] a
widely quoted article that reap-
peared in many places such as the
International Rectifier Handbook
on photocells and sun batteries.
Our method of making up the

master disk used a special camera,
but the glass plate remained sta-
tionarv and we moved the pattern
on a flat black background several
feet away, using a multiple-ex-
posure technique of one exposure
for each pattern. We found that we
could reproduce disks of almost un-
believable accuracy with simple
equipment using this method, and
photographic reduction.

As I recall, our master pattern
was about 10 feet in diameter and
was covered with dead-black paint.
We made up one cut-out, from
white paper, of the complex wave-
form to be reproduced and simply
moved it around in front of the
dead-black background with a sim-
ple indexing head having the re-
quired number of predetermined
steps. Our indexing head was quite
large, as I recall, and it was easy
to get almost any ratio we wanted.
We also tried a system whereby we
left the pattern stationary on a
black background and moved the
plate in a special camera, but it
was nowhere nearly as accurate as
the other method.

I suppose this just goes to show
that there is nothing new under the
sun, although at the time we were
interested primarily in music, with
no thought of data storage applica-
tions.

As I recall, our primary diffi-
culties were with the glass disks
and all the headaches we had with
mounting, machining and break-
age. The present state of the art
has overcome many of the problems
that were serious at that time.

I would like to congratulate you
on the recent change in Electronics.
Weekly was just too much. I found
it impossible to even read the
publication, not to mention the
storage and filing problems in-
volved. I have nearly all the issues
since 1934, almost a complete 30-
year file, and your weekly splurge
almost ran me out of office space.

Lyman E. Greenlee
Anderson, Ind.

» The eight-inch tone wheel de-
scribed in reader Greenlee’s 1946
article was a sheet of positive
photographic film, on which were
the fundamental and nine harmon-
ics. Only the upper half of each
sinewave cycle was required, as
the lower half of the pattern closely
resembles the other half.

Circle 7 on reader service card—>



The engineer who has determined the profitability of
using sweep generator techniques now has another 22
pleasant discoveries awaiting him. That’s the precise
number of oscillator heads that conveniently plug into
Telonic’s SM-2000 Sweep Generator.

The trio shown above, for example, consists of an SM-2000
with just two of these heads, an SH-1 and an E-1. To-
gether they cover a frequency range of 500 Kc to 1840 mc,
over 600 mc further than any comparable instrument and
at several hundred dollars less cost. Add to this the flex-
ibility of being able to utilize any of 20 other oscillators
and you have an instrument that obsoletes anything avail-
able for precise frequency generation and response testing.

General Specifications
Display linearity
Source VSWR
Vernier attenuation
Horizontal sweep
Zero base line
Frequency markers.

Better than 1.2:1
Below 1.3:1
0 to 10 db
Approx. 15 volts
Oscillator off during return sweep
Birdy-By-Pass

> SWEEP GENERATORS % RF ATTENUATORS

..Line frequency, 50-60 ¢ps

Sweep rate......
Frequency range*

SH-1 oscillator head (variable marker optional).......... 500 Kc to 460 me¢

E-1 oscillator head (variable marker optional).......... 460 mc to 1840 me¢
Prices

SM-2000 695.00

SH-1 400.00

El ROy S———— e ——— 750.00

*There are 22 different plug-in heads available for the SM-2000 covering audio
to 3000 mc in various frequency ranges and sweep widths. Prices range from
800.00 to 995.00. Complete catalog on request.

3 INDUSTRIES, INC,

60 NORTH FIRST AVENUE

B BEECH GROVE. INDIANA
PHONE STATE 7-7241 AREA CODE 317

TWX 317-635 4748

Representatives in
Baltimore, Bostom, Chicago, Cleveland, Dallas, Dayton, Denver, Huntsville,
Indianapolis, Los Angeles, New York City, Orlando, Philadelphia, San F rancisco,
Seattle, St. Louis, Syracusc and principal cities throughout the world.

% CW OSCILLATORS ¢ COAXIAL SWITCHES



NEW MINIATURE PLANAR TRIODES...
FREQUENCY STABLE...HIGH CATHODE CURRENT

ML-7698

ML-8534
ML-8536

.

Same ratings...'/s size
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FREQUENCY [Gc]

As UHF plate or grid pulsed amplifier

The same fast frequency stable performance—100 times faster than normal—
is obtained with both the miniature ML-8534 and ML-8536 planar triodes. Both
tubes employ the Phormat (matrix) cathode. Both allow use of variable duty
cycle operation without noticeable frequency shift. But the ML-8534 and
ML-8536 miniature planars are only Y the size of the ML-7698 and permit
significant reductions in cavity and equipment size. Ratings: ML-8534, plate
pulsed, 3500v, 5.0a; grid pulsed, 2500v, 5.0a. ML-8536, plate pulsed, 3500v,
3.0a; grid pulsed, 2500v, 3.0a. For complete data on miniature planar
triodes, write: The Machlett Laboratories, Inc., Springdale, Connecticut. An
affiliate of Raytheon Company.

ELECTRON TUBE SPECIALIST
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People

Ramon H. Aires will head the new
department of defense microelec-
tronics at the Defense Electronics
Products divi-
sion of the Ra-
dio Corp. of
America. The
department con-
sists of engi-
neers who are
skilled in inte-
grated circuits
and who will
conduct training programs for
other RCA engineers. Creation of
the department is apparently an
effort by RCA to increase its
integrated circuit capability by
training engineers who had been
working previously with discrete
components. The group will de-
velop skills in microcircuit tech-
nology that can be used by several
RCA divisions. Aires worked pre-
viously as a staff engineer for
RCA’s defense research and devel-
opment programs. He was also
electrical design manager of the
RCA group that built the first Tiros
weather satellite.

Capt. John K. Leyden has been
nominated by President Johnson to
a three-year term as Chief of Naval
Research. The
appointment of
Leyden, who
had been dep-
uty chief of
naval materiel
for management
and organiza-
tion, is seen by
some as a move
to more closely coordinate the
Navy’s research and production ac-
tivities. Lecyden is one of the
youngest men to head naval re-
search, Most of his predecessors
held the job just prior to retire-
ment. He has served on the armed
forces special weapons project at
the Sandia Base in Albuquerque,
N.M. He will assume his post on
July 1, at which time he will be
promoted to rear admiral. One of
his hobbies is antique automo-
biles, including three vintage Rolls
Royces that he keeps at his farm
in Lahaska, Pa.
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OILICON POWER INDUSTRIAL TRANSISTORS

2N3233 2N3234 2N3235 2N3236 2N3237
2N3238 2N3239 2N3240

Silicon Transistor Corporation, the leading manufacturer of silicon power products, is now producing
an entirely new series of low-cost, industrial power transistors. Our basic product philosophy of manu-
facturing high quality devices will not deviate, despite the low prices on these new power transistors.

This series is in the all-copper TO-3 header with a maximum junction temperature of 200°C. The D.C.
power capabilities range from 117 to 200 watts, with peak switched power ratings for approximately
20 times the D.C. ratings. Maximum collector current capability ranges from 7.5 to 20 amps with BVceo
ratings ranging from 60 to 160 volts. Saturation resistance values range from types having 0.1 ohms
@ Ic = 10A to others having 0.8 ohms @ Ic = 3A.

This series is now available from stock and from your local Silicon Transistor Corporation distributor.

For complete specifications and information on reducing your silicon power transistor costs for indus-
trial applications, contact:

O OSILIBEN TRANSISTOR GORPORATIONO @O

CARLE PLACE, L.l.,, NEW YORK 516-Ploneer 2-4100
DISTRICT OFFICES: LONG BEACH 2, CALIF., 217 ELM AVE. (213) 437-2788. TWX 213-549-1972.

DAYTON 19, OH10, 49 PARK AVE. (513) 298-9913. TWX 513-944-0372. HUNTSVILLE, ALA., POST OFFICE BOX 1467. (205) 881-4793

Electronics | May 18, 1964 Circle 9 on reader service card 9



Now " = @
THE FAMOUS

JERROLD
900-B

SWEEP SIGNAL
GENERATOR

OFFERS CENTER
FREQUENCIES FROM

500 kcto2,000 mc

without plug-ins

The versatile Jerrold Model 900-B
Sweep Signal Generator now ex-
tends its useful frequency range
all the way up to 2,000 mc, with
sweep widths ranging from 10 kc
to 800 mc. A diode frequency
doubler, priced at only $150,
increases the usefulness of the
900-B without the need for
plug-ins.

Frequency Doubler Specifications
Input Frequency . ...500-1000 mc
Output Frequency . ..1000-2000 mc

Conversion loss at
1voit RMS. ....... less than 12 db

Output component, other
than harmonic

ofinput .......... 20 db or more below
Maximum Input ..... 1 volt RMS
Connectors ......... 50 ohm, BNC

The diode frequency doubler can
also be used with the economical
Jerrold 900-A Sweep Generator.

Model 900-B .......c.co... $1,980
Model 900-A .............. $1,260
Frequency Doubler........ $ 150

Write for complete technical data.
Jerrold Electronics Corporation, 15th
& Lehigh Ave., Philadelphia 32, Pa.

JERROLD

ELECTRONICS

A subsidiary of THE JERROLD CORPORATION

Circle 10 on reader service card

Meetings

Tenth Annual Radar Symposium, Army,
Navy, Air Force, University of Michigan
Inst. of Science and Technology; Fort
Monmouth, N.J., May 26-28.

Analysis Instrumentation Symposium,
ISA; Sheraton Palace Hotel, San
Francisco, Cal., June 1-3.

Reliability Training Course, ARINC
Research Corp.; Statier Hilton Hotel,
washington, D.C., June 1-5.

Electromagnetic Windows Symposium,
The Antenna Lab., Dept. of Electrical
Engineering, Ohio State Univ. in
conjunction with US Air Force; Ohio
State Univ., Columbus, Ohio, June 2-3.

Telemetering National Conference,
AlAA; Biltmore Hotel, Los Angeles,
Cal., June 2-4.

Conference on Precision
Electromagnetic Measurements, NBS,
Radio Stds. Lab., |IEEE PTG-IM, Inter.
Scientific Radio Union, US Commission
on Radio Measurements and
Standards; NBS Boulder Laboratories,
Boulder, Colo., June 23-25.

Computers and Data Processing
Annual Symposium, University of
Denver's Research Institute; Elkhorn
Lodge, Estes Park, Colo., June 24-25.

Joint Automatic Control Conference,
ASME, AICE, ISA, IEEE, AlAA;
Stanford University, Stanford,

Cal., June 24-26.

Conference of Vacuum Metallurgy,
Vacuum Metallurgy Div., American
Vacuum Society; Barbazon Plaza Hotel,
New York City, June 29-30.

Rochester Conference on Data
Acquisition and Processing in Medicine
and Biology, U. of Rochester; U of R
whipple Auditorium, Rochester, N.Y.,
July 13-15.

Special Technica! Conference on
Nuclear Radiation Effects, IEEE PTG-NS,
Radiation Effects Committee; University
of Washington, Seattle, Wash.,

July 20-24.

Special Program on Language Data
Processing, Harvard, Div. of
Engineering and Applied Physics;
Harvard Summer School, Cambridge,
Mass., Aug. 10-21.

UAIDE Annual Meetings, Users of
information Display Equipment;
International Hotel, Sepulveda and
Century Blvds, Los Angeles, Cal.,
Aug. 12-14.

Symposium on Ultra Low Frequency
Electromagnetic Fields, NBS Central

Radio Propagation Lab. and National
Center of Atmospheric Research;
Boulder Laboratories, Boulder,
Colo., Aug. 17-20.

WESCON 1964, 6 Region IEEE and
western Electronic Manufacturers
Asso.; Los Angeles Sports Arena and
Hollywood Park, Los Angeles, Cal.,,
Aug. 25-28.

International Conference on Microwaves
Circuit Theory and Information Theory,
Inst. Electrical Comm. Engrs of Japan,
Science Council of Japan and
International Scientific Radio Union;
Alaska Prince Hotel, Tokyo, Sept. 7-11.

International Convention on Military
Electronics (MIL-E-CON 8), IEEE;
Shorham Hotel, Wash. D.C.,

Sept. 14-16.

Ceramic-To-Metal Session, American
Ceramic Society; Philadelphia, Sept. 17.

AlAA Military Aircraft Systems and
Technology Meeting (Secret), AlAA,
USAF, and BuWeps; NASA-Langley
Research Center, Va., Sept. 21-23.

Third Canadian IEEE Communications
Symposium, Canadian Region IEEE;
Queen Elizabeth Hotel, Montreal,
Sept. 25-26.

Call for papers

Ceramic-To-Metal Session, Amer-
ican Ceramic Society: Philadelphia,
Pa., September 17. June 1 is dead-
line for submitting abstracts to
Leonard Reed, manager, Device
Research Laboratory, Eitel-McCul-
lough, Inc, 301 Industrial Way,
San Carlos, Calif.

Annual East Coast Conference on
Aerospace and Navigational Elec-
tronics, IEEE; Emerson Hotel, Bal-
timore, Maryland, October 21-23.
June 8 is deadline for submitting
two copies of a 30 word abstract
and 300 word summary, along with
a brief professional record of the
author to Melvin Hastings, Mail
No. 1281 A, Baltimore Space and
Defense Center, Westinghouse
Electric Corp., P. O. Box 1693, Bal-
timore, Maryland 21203. Papers are
invited relating to space vehicles,
missiles or aircraft in areas of de-
sign for space, airborne electronics,
space vehicle guidance and control,
and space system support.
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More than 50% of all taut band meters in use today are Weston

There is no better proof of reliability than acceptance! From the largest
production capability available today, you can choose any size,

function, accuracy, mounting and style.
World's standard for measurement and display
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v Newark 14. New Jersey
Division of

lNSTRUMENTS &. ELECTRONICS Daystrom. Incorporated
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New products from 11 to help you

FIGURE 1. 3 Ge oscillator using TIX 3023 transistor.
Inset shows two puckage designs for TI microwave transistors

4

/
y 7 dv/dt =20 v/usec

7 % | <

i
:
I’ dV/dt = 200 v/usec

S

FIGURE 2. dV /dt comparison between TI 2N303742  FIGURE 3. Sensitivity curve and packages for
and conventional SCR’s LSX 900 light sensor

TI cannot assume any responsibility for any circuit shown
or represent that they are free from patent infringement,

*Trademark, Texas Instruments Incorporated
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Smaller, more efficient
equipment possible with
new microwave transistors

Now you can fill your microwave
applications needs with either silicon or
germanium transistors from TI! Ampli-
fication and oscillation at frequencics as
high as three gigacycles can be accom-
plished with these two new scries.

The TIX 3023 series are germanium
epitaxial diffused-base microwuave tran-
sistors capable of delivering 10 mw at
3 gc, or amplifying | ge with a typical
noise figure of 4.5 db.

The TIX 3015 scries silicon planar
microwave transistors can give you 50
mw at 2 g¢, with a | gc noise figure as
low as 6 db. Maximum frequency of
oscillation (faax) is as high as 4 gc.

A three-gigacycle oscillator cavity
using the TIX 3023 is shown in figure l.
The new “u line” and “Tl-axial”* pack-
ages. designed by TI for microwave tran-
sistor applications, are shown in the inset.

Circle 209 on the rcader service card
for information.

New 25-amp, 10 usec turn-off
silicon controlled rectifiers
reduce power losses

You cuan increase elliciency and re-
duce the size of your power supplies
with TI's new ultra-fast T13037-42 SCR's.
A maximum turn-off time of 10 usec at
25 amps combined with an unmatched
dV/dt rating of 200v/usec (See figure
2) marks a new industry high in switch-
ing speed for high-current SCR’s.

This high speed reduces power losses
and permits use of smaller transformers.

The new series spans a voltage range
from 50 to 500 volts and offers anode
surge-current capability of 200 amps.

Circle 210 on the reader service card
for data sheet.

Detect light modulation
up to 2 Ge with new LSX 900

Designed for the dctection of laser
cmission modulated at frequencies up
to 2 gc, the LSX 900 is a silicon planar
cpitaxial light sensor. Its maximum sen-
sitivity is in the frequencies of the most
commonly used types of lasers (see
figure 3). An additional advantage is
the use of the 1/16 inch by 1/10 inch
light sensor package originally designed
by TI for the LSX 600, spccially suited
for microwave use.

Also newly available as a part of TI's
extensive line of light sensing semicon-
ductors is the LSX 515. Combining the
functions of a light sensor and an SCR
in the TI miniaturc package, the LSX
515 is a silicon planar PNPN device, only
1/10 by 1/16 inch.

The units shown in figure 3 are the

Electronics | May 18, 1964



improve performance and reduce costs

package in which both the LSX 515 and
the LSX 900 are available. Additional
information can be obtained by cireling
211 on the reader scrvice card.

New economy transistors
offer highest power per dollar

T13027-31 germanium  alloy power
transistors give you industry’s highest
power-to-cost ratio in a JEDEC TO-3
package.

Characteristics: 90 watts at 55°C case
temperature, 7 amp collector current,
45-120 volts BV¢po, minimum hy; of 40
at 3 amps. Figure 4 shows a 70-watt
audio amplifier output stage using these
advanced new T1 devices. Other consumer
and industrial applications include clec-
tronic organs. d-c converters, series reg-
ulators for power supplies, light flashers,
and tape recorder bias oscillators.

Circle 212 on the reader service card
for data sheets and circuit information.

Low noise, major size reduction
possible with new Tl molecular
multiplex switch / choppers

Optical coupling of a gallium-arsenide
infrared light source with a silicon photo-
transistor provides cxtremely low noise,
complete isolation and a size reduction
of at least ten-to-one over conventional
solid-state  choppers and multiplexers.
These new TI opto-clectronic multiplex
switch choppers, the PEX 3002 und PEX
3003, are experimental Functional Elee-
tronic Blocks.

The function of the new molecular
devices is similar to that of double-emitter
chopper transistors, but no transformers
or large capacitors are nceded. Sampling
rates from de to 30 ke arc possible. The
optical coupling provides ac and dc isola-
tion between driver and switch. A typical
noisc figure of 3uv, rms, is generated with
a 400-cps sampling rate, less than 1%
of that generated by conventional solid-
state multiplexers.

Additional information may be ob-
tained by circling 213 on the reader
service card.

Now — carbon-film resistors
at composition prices

Now you can get the superior stability,
tempcrature, noise, and frequency charac-
teristics of carbon-film resistors...at a
cost competitive with comparable 5%
carbon-composition units. (Compare for
yourself in figure 6 at right.)

With these new resistors you can up-
grade present equipment without redesign
or cost penalty. You also may be able
to reduce system cost of next-generation
digital equipment.

Ratings: Yaw, V4w, 1w, 2w; 10 ohms
to 2 megohms. Circle 214 on the reader
service card for data sheets and prices.

Electronics | May 18, 1964

FIGURE 4. 70-watt audio amplifier output stage FIGURE 5. PEX 3002 multiplex switch/chopper

using T1 2N3031 transistors and graphical symbol

Get all this performance at competitive cost +

TYPICAL
PERFORMANCE OF
Tl GP RESISTORS

MIL:R-11D*

f=9 LIMITS

Temperature Coefficient
(T, =25°C to 105°C) +625 to 1250 ppm max | 200 to —500 ppm
Temperature Coefficient

(T,=-55°C to +25°C) [ =-815 to 1875 ppm max | —200 to ~—500 ppm

Voltage Coefficient 0.029% /volt max 0.01%/volt
insulation Resistance 104 MQ min 106 MQ
Low Temperature Operation | +3.09% max —0.5%
Temperature Cycling +4.0% max —0.5%
Moisture Resistance +10.09 max +4.0%
Short Time Overload +2.5% max —0.5%
Load Life +8.0% max +2.0%

Tunless otherwise noted, data are per cent change in initial resistance.
“Mil Spec for Carbon Composition Resistors

FIGURE 6. Compare these carbon film advaniages with composition wnits of similar rice
P /}

5 TEXAS INSTRUMENTS

INCORPORATED

13500 N CENTRAL EXPRESSWAY
P. O. BOX 5012 « DALLAS 22. TEXAS

(S[MICONDUCIOR PLANTS IN BEDFORD, ENGLAND ¢ NICE, FRANCE » DALLAS, TEXAS

20529
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PHILCO ANNOUNCES
MILLIWATT MICROLOGIC CIRCUITS

Now, a second Micrologic family—seven in-
tegrated logic circuits for use where power
dissipation is limited. These new silicon circuits
have power dissipations as much as 80% less
than standard Philco Micrologic elements, yet
retain speeds in the range of 40 nsec per stage.
All elements are compatible on a worst-case
basis over the military equipment environment
range from —55° to +125°C. All 11 Philco
Micrologic and 7 Milliwatt Micrologic Circuits
are manufactured by the Planar Epitaxial
Process, under a cross-licensing agreement with
Fairchild Camera and Instrument Corporation.

MICROELECTRONICS OPERATION

Circle 14 on reader service card

Each is identical to and interchangeable with
the equivalent Fairchild circuit.

When you consider Microelectronic circuitry,
be sure of two-source interchangeability, com-
patibility and off-the-shelf availability . . . spec-
ify Philco Micrologic and Milliwatt Micrologic
— the industry’s only bona fide two-source
circuit families. Delivery in quantity is now
available.

For complete specifications on these new
Philco Milliwatt Micrologic circuits or on other
items in the Philco Microelectronics line, write
Department E51864.

PHILCO

A SUBSIDIARY OF %yj@m‘(—%ﬂyw%

L. ANSDALE DIVISION, LANSDALE. PA.
In Canada: Don Mills Road, Don Mills, Ontario, Canada
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High life:
the bill
comes due

Electronics | May 18, 1964

Editorial

Suddenly the electronics boom has ended for a lot of people.
Companies are finding their sales and profits shrinking. And many
engincers are finding themselves imemployved with only a
two-week waring.

Some people are saying the electronics industry is sick. If it is
truly sick, it can’t complain that it caught a virus from somebody
else. Electronics companies have lived high, wide and handsome
during the past ten years and, like an undisciplined playboy, they
have grown flabby and susceptible to infection. You can sum it
up simply: Too much military activity has led to inefficient
operation, complex and expensive engineering and stultified
marketing.

The sharpest symptom of the illness is the worsening emplovment
situation (p. 103). The market for electronics engineers has
deteriorated sharply since the IEEE show in March, and those
who have strayed from broad engineering into narrowly
specialized fields or into contract administration find the going
hardest.

You have to sympathize with the engineer who wants to work
but can’t find a job worthy of his education. But for 10 vears
electronics engineers, like many of their employers, have enjoyed
a seller’s market. Some jumped from job to job, reaching for higher
salaries without any concern for building a future with a company
or for acquiring well-rounded technical competence and
experience. Many fooled themselves into believing they were
executives because they shuffled reams of military-required red tape.
Others contented themselves with very specialized technical
work, pacified by the size of the paycheck. Now they are paving
the piper.

You can build a convincing case for blaming military contractors
for this professional idiocy. They nurtured the hoom, wining and
dining potential employees. Some companies set up what can only
be described as production-line engineering departments, in
which every engineer was slotted into a pigeonhole to do one
specific task—such as acceleration testing of one kind of component.
When the big project was phased out, the specialized engineers
went out with it.

For many years there was always another project. Now there
isn’t, and the squeeze is on.

Still, every man charts his own destiny. What's happening today
ought to be noted carefully by every engineer. It proves that
sometimes the best-looking job is not alwavs the best one in the
long run.

For many engineers, the fatal mistake has already been made.
Our survey on (p. 105) shows it is particularly difficult for an engineer
with 10 years” experience, accustomed to earning $12,000 to
$15,000 a year, to relocate. For him the only answer is to beat
the bushes and hope.

In the next issue we’ll examine some steps we think
the managements of electronics companies should take
to improve the health of their companies and the opportunities
of their employees.
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KEPCO

WVixX
REGULATED
POWER
SUPPLIES

N -
D-C VOLTS

hepoo

Model KS 36-5M

NEw V1X INDICATORS AT NO EXTRA COST!

Kepco voltage/current regulated
power supplies in the KS series now
come equipped with voltage/current
mode indicators called “VIX". Time
saving and added utility are provided
by these indicators which show at a
glance whether the power supply is
in its voltage regulating mode or its
current regulating mode. This indica-
tion is especially useful in the Kepco
KS Models since they have ex-
tremely sharp cross-over character-
istics.

KEPCO 3%."< o>
0.01% REGULATION and STABILITY

DC OUTPUT
RANGE

VOLTS | AMPS
KS 8—156M IS
KS 18—10M
KS 36—5M
KS 60—2M

Other features include:
® High Power in Compact Design
32" Hx 19"W x 14”D
SCR Preregulation
10-turn-pot Resolution
Flexible Programming

Dual Kepco “Bridge Circuitry”
with Automatic Cross-over

Remote VIX Signal

Key Circuitry brought to rear
Terminal Board

Six Operating Modes with External
Connections

Series/Parallel Versatility

;KVOLTAGE/CURRENT CROSSOVER SIGNAL
1 Patents issued and pending.

Send for complete data on
Kepco KS Models
featuring NEW “VIX'" Indicators

Circle 16 on reader service card

Sec.
See our complete € € Moo

Catalog in me@G

131-38 SANFORD AVE * FLUSHING, N.Y. 11352
Phone (212) IN 1.7000 * TWX# 212-539-6623
Cable Address: KEPCOPOWER NEWYORK




Transistors make
tv color debut

Anybody want
a used computer?

Integrated circuit:
Is price war on?

Electronics Newsletter

May 18, 1964

A nine-inch color television set, the first made with transistor circuits and
an improved Lawrence picture tube, was introduced in Japan on May 6
by the Yaou Electric Co. The set, designed to meet U.S. requirements,
has room for a uh tuner. Sales will begin in Japan this fall. Initial price
is $375, but the company hopes to cut that to $275 when mass production
begins next spring.

The picture tube, which has one gun instead of the conventional three
guns, is supplied by the Kobe Kogyo Corp. It differs from the regular
Lawrence tube mainly in location of a unipotential focus grid close to
the color switching grid, between that grid and the gun. Kobe Kogyo says
the focus grid permits low-cost optical fabrication of the color screen
and improves the tube’s color purity. The set uses a line sequential sys-
tem rather than the dot sequential system of U.S. tv sets. This simplified
set circuitry. For example, the conventional convergence circuits are not
needed.

The used-computer market is reportedly nosediving as a result of the
wholesale ordering of new computer models, especially the International
Business Machines Corp.’s system/360. The Standard Qil Co. (N.].) is
said to have just ordered 21 system/360 computers to replace 27 older
computers.

Has a price war broken out in integrated circuits? Some observers said
“yes” when the semiconductor division of the Fairchild Camera & Instru-
ment Corp. slashed prices—from $25 to $5 apiece for some integrated
circuit types.

Robert Noyce, a Fairchild vice president, said: “I think there are too
many people in the business. The time has come to put up or shut up.”
A competitor, the Clevite Semiconductor Corp. of Palo Alto, Calif.,
declared, “The war is on.”

The Fairchild action caused consternation at one company that had
been planning a cut of its own. The Semiconductor division of Motorola,
Inc,, said, “It would appear that Fairchild has beaten us by about one
month.” The Motorola spokesman expected no price war, but he pre-
dicted the price of integrated circuits would approach that of circuits
made with discrete components.

But spokesmen for Texas Instruments Incorporated, and the semicon-
ductor division of the Hughes Aircraft Corp. laid the price cuts to dump-
ing on the market of Fairchild units that can’t meet government specifi-
cations.

The price war theory is strengthened by an apparent trend of com-
puter makers to build their own microcircuits. The International Business
Machines Corp. is making hybird circuits for its System/360. The semi-
conductor division of the Sperry Rand Corp. has been licensed by Fair-
child to manufacture integrated circuits. Other computer manufacturers
with in-house capabilities for making integrated circuits include the
Radio Corp. of America, Westinghouse Electric Corp. and the General
Electric Co.

The low-priced “industrial” units according to Fairchild, have the same
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New Wide 50 kc to 100 mc Sweeping Marka-Sweep
Oscillator and Marker Generator: KAv 154-A

20

A complete, all-solid-state sweeping oscillator and marker gen-
erator system, the 154-A covers the spectrum from 50 kc to
100 me in a single sweep — and provides a continuously vari-
able sweep display throughout its full range.

Performance characteristics include line-lock, cw, manual
and variable sweep rates for versatile modes of operation.

A complete selection of plug-in marker heads offers up to
eight optional, individually switched crystal plug-in markers per
head. Marked points stay sharp, clear, and precise even on the
154-A’s narrow, extremely stable sweeps.

A variable birdie marker provision is included as standard
equipment on the same display. To complement these, accurate,
harmonic type markers are also available. All plug-in marker
heads may be changed or added as required.

The 154-A also has provision for external modulation from
dc up to more than 15 kc. A built-in detector and switched
attenuator are supplied as standard features. Sweeps high-to-
low or low-to-high.

Circle 20 on reader service card

ELECTRIC COMPANY
PINE BROOK, MORRIS COUNTY, N.J.

o Full 100 mc Wide Video Sweep

|un|un|m|pm||n||||ll|nu||u|iuu|lm|
o .25 .50 75 1.0 1.25
voLTs

Sharp, Pulse-Type
Markers

« Remain Sharp on Narrow Sweeps
« Mark All Selected Points . . . and
Only Selected Points

SPECIFICATIONS

Frequency Range: 50 k¢ — 100 mc.

sweep Width: Continuously variable from 50 ke
to 100 mec.

Operating Modes: Line-locked, variable from 5 to
60 ¢ps, manual, and CW.

RF Out: 1 volt rms into 50 ohms (70 ohms on
request), metered.

Flatness: = 0.25 db over widest sweep.

Attenuator: Individually switched 20, 20, 20, 10,

6 and 3 db steps, plus 3 db variable.

Sweep Output: Triangular wave synchronized with
sweeping oscillator; approx. 10 v p-p.

Markers: Up to 8 crystal controlled pulse or birdie
type markers located between 1 and 100 mc.
Pos. pulses approx. 7 v peak. Variable birdie
marker developed from external oscillator.

Power Supply: Approx. 20 watts input 117 v (=10%)
50-60 cps regulated.

Weight: 28 Ibs.

Price: $795.00

Marker plug-in: $75.00
Pulse marker: $17.00
Osc. marker:  $30.00
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Transistors make
tv color debut

Anybody want
a used computer?

Integrated circuit:
Is price war on?
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A nine-inch color television set, the first made with transistor circuits and
an improved Lawrence picture tube, was introduced in Japan on May 6
by the Yaou Electric Co. The set, designed to meet U.S. requirements,
has room for a uh tuner. Sales will begin in Japan this fall. Initial price
is $375, but the company hopes to cut that to $275 when mass production
begins next spring.

The picture tube, which has one gun instead of the conventional three
guns, is supplied by the Kobe Kogyo Corp. It differs from the regular
Lawrence tube mainly in location of a unipotential focus grid close to
the color switching grid, between that grid and the gun. Kobe Kogyo says
the focus grid permits low-cost optical fabrication of the color screen
and improves the tube’s color purity. The set uses a line sequential sys-
tem rather than the dot sequential system of U.S. tv sets. This simplified
set circuitry. For example, the conventional convergence circuits are not
needed.

The used-computer market is reportedly nosediving as a result of the
wholesale ordering of new computer models, especially the International
Business Machines Corp.’s system/360. The Standard Oil Co. (N.].) is
said to have just ordered 21 system/360 computers to replace 27 older
computers.

Has a price war broken out in integrated circuits® Some observers said
“yes” when the semiconductor division of the Fairchild Camera & Instru-
ment Corp. slashed prices—from $25 to $5 apiece for some integrated
circuit types.

Robert Noyce, a Fairchild vice president, said: “I think there are too
many people in the business. The time has come to put up or shut up.”
A competitor, the Clevite Semiconductor Corp. of Palo Alto, Calif.,
declared, “The war is on.”

The Fairchild action caused consternation at one company that had
been planning a cut of its own. The Semiconductor division of Motorola,
Inc., said, “It would appear that Fairchild has beaten us by about one
month.” The Motorola spokesman expected no price war, but he pre-
dicted the price of integrated circuits would approach that of circuits
made with discrete components.

But spokesmen for Texas Instruments Incorporated, and the semicon-
ductor division of the Hughes Aircraft Corp. laid the price cuts to dump-
ing on the market of Fairchild units that can’t meet government specifi-
cations,

The price war theory is strengthened by an apparent trend of com-
puter makers to build their own microcircuits. The International Business
Machines Corp. is making hybird circuits for its System/360. The semi-
conductor division of the Sperry Rand Corp. has been licensed by Fair-
child to manufacture integrated circuits. Other computer manufacturers
with in-house capabilities for making integrated circuits include the
Radio Corp. of America, Westinghouse Electric Corp. and the General
Electric Co.

The low-priced “industrial” units according to Fairchild, have the same
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Automaker goes
for thin films

Army slows down
RADA program

The tables
are turned

3 cities may get
phone tv in June

18

Electronics Newsletter

characteristics as their military counterparts, except for the range of
operating temperature. The industrial units are for service at 15 to 55 c.

The first high-volume application of thin-film circuits may be in the auto
industry. The Delco Radio division of the General Motors Corp. is now
operating a pilot production line and may convert to full-scale production
within a year. The initial use of thin films is expected to be in voltage
regulators. But Delco’s investment is aimed at the probable car radio of
the future—a microminiaturized am-fm model with stereophonic sound
and multiplex channels.

An Army project that could revolutionize military ‘communications and
result in more than $100 million dollars in procurement—is being
slowed down. Under the random-access discrete address program, many
radio users would share one wide band instead of each user getting a
narrow band for himself. One sharing technique under development is
to allot to each user a time-frequency slot [Electronics, Apr. 5 1963,
p. 18].

The Army requested only $1 million for RADA in fiscal 1965, a de-
crease from $4 million spent in 1964.

Recently released congressional hearings on Army appropriations dis-
close that RADA has apparently run into multipath and interference
problems. “When you start transmitting to someone 20 miles away and
there is someone 50 feet away,” an Army official said, “there are all sorts
of signal reflections and extraneous signals.” He said the problem would
not be solved quickly.

The Army is studying proposals on RADA that were turned in to the
Army Electronics Command on May 11 by three competing firms: the
Martin Co., Radio Corp. of America and Motorola, Inc.

Air Force, which is scheduled to begin investigating RADA in fiscal
1965 is reportedly eyeing an alternate technique called spread spectrum.
One such system, Phantom, is used in a classified project. Some propo-
nents say it overcame RADA’s problems four years ago.

Phantom was developed by the General Electric Co. [Electronics, Aug.
5 1960 p. 30]. Many different signal waveforms can be transmitted in a
wide band. Power is spread thinly over the band so narrowband radios
can operate within the wide band without interference.

Multipath problems were licked by time-diversity—as one or more
paths fade, the system uses the remaining ones.

Technograph Printed Electronics, Inc., has been suing about 70 com-
panies, claiming infringement of basic patents for etched circuits [Elec-
tronics, June 7, 1963 p. 24]. Tts suit against Admiral Corp. was dismissed
Apr. 30 by a U.S. District Court in Chicago. Now Technograph will pay
Admiral royalties on 14 patents for etched circuits.

The Bell System hopes to put its Picturephone into public service next
month in three cities. The equipment transmits television over regular
phone lines [Electronics May 4 1964 p. 29].
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In case you didn't know it, there are circuit breakers for
milliampere-level equipment protection. We make them. And
if you're at all familiar with Heinemann breakers, you know
that means you get a lot more than just overcurrent protection,

For one thing you can have any current rating you need,
not just a few “standards.” Specify it down to 0.010 amps,
even to three figures.

And you can count on that rating to stay unaffected by
ambient temperature. Our breakers are hydraulic-magnetic—
no thermal actuation elements. They trip precisely as spec-
ified and hold rated current anywhere within their overall
operating temperature range.

%
6

%% in the milliamp range

You also get your choice of a number of inverse time delays,
or non-time-delay (instantaneous-trip) action if you need it.
Choose from a variety of special circuit arrangements, too
(shunt-trip and relay-trip, among others, in addition to the
standard series-trip).

We make a number of OEM breaker models, with one, two,
three, or more poles. All can be had with low current ratings.
And all have the obvious extra advantage that they can serve
as on-off switches. Heinemann breakers have no confusing
reset, just a simple two-position handle.

More information? Ask for our Engineering Guide, Bulletin
202. It will give you complete data on our entire line.

HEINEMANN ELECTRIC COMPANY <@> 2600 BRUNSWICK PIKE, TRENTON, N.J. 08602
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New Wide 50 ke to 100 mc Sweeping
Oscillator and Marker Generator: KAv 154-A

20

A complete, all-solid-state sweeping oscillator and marker gen-
crator system, the 154-A covers the spectrum from 50 ke to
100 mc in a single sweep — and provides a continuously vari-
able sweep display throughout its full range.

Performance characteristics include line-lock, cw, manual
and variable sweep rates for versatile modes of operation.

A complete selection of plug-in marker heads offers up to
eight optional, individually switched crystal plug-in markers per
head. Marked points stay sharp, clear, and precise even on the
154-A’s narrow, extremely stable sweeps.

A variable birdie marker provision is included as standard
equipment on the same display. To complement these, accurate,
harmonic type markers are also available. All plug-in marker
heads may be changed or added as required.

The 154-A also has provision for external modulation from
dc up to more than 15 ke. A built-in detector and switched
attenuator are supplied as standard features. Sweeps high-to-
low or low-to-high.

KA ELECTRIC COMPANY
PINE BROOK, MORRIS COUNTY, N.J.

Circle 20 on reader service card

o Full 100 mc Wide Video Sweep
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o High, Flat Qutput: 1.0 v rms, = 0.25 db

Sharp, Pulse-Type
Markers

« Remain Sharp on Narrow Sweeps
» Mark All Selected Points . . . and
Only Selected Points

Marka-Sweep

SPECIFICATIONS

Frequency Range: 50 kc — 100 mc.

Sweep Width: Continuously variable from 50 k¢
to 100 mc.

Operating Modes: Line-locked, variable from 5 to
60 cps, manual, and CW.

RF Out: 1 volt rms into 50 ohms (70 ohms on
request), metered.

Flatness: == 0.25 db over widest sweep.

Attenuator: Individually switched 20, 20, 20, 10,

6 and 3 db steps, plus 3 db variable.

Sweep Output: Triangular wave synchronized with
sweeping oscillator; approx. 10 v p-p.

Markers: Up to 8 crystal controlled pulse or birdie
type markers located between 1 and 100 mc.
Pos. pulses approx. 7 v peak. Variable birdie
marker developed from external oscillator.

Power Supply: Approx. 20 watts input 117 v (=10%)
50-60 cps regulated.

Weight: 28 |bs.

Price: $795.00

Marker plug-in: $75.00
Pulse marker: $17.00
Osc. marker:  $30.00
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Twins or quads delivered to order

® one hand crimping tool is used for entire wire range
(#18-#26 AWG).
In addition other features inciude . . .

® standard AMP gold over nickel plating on phosphor
bronze

If you're planning an addition to your printed circuit
connector family, AMP delivers new maximums in range
and versatility at the lowest installed cost.

The new twin- and quad-position AMP-TAB* Connectors
are just what the doctor ordered. A choice of three con-
tact spacings—.100, .125 and .156 inches. With all
these connectors you make changes, replacements or
repairs in a twinkling . . . without removing the board.

The dual housing accepts two tab terminals per position
into a single contact. This commons the top and bottom
paths of the board. The quad type accepts four tab
terminals per position. Two common to the top of the
printed circuit board, two common to the bottom. Board
paths are not commoned.

Lowest installed costs are assured because:

® Tab terminals are: (1) crimped on wire with high
speed application tooling; (2) quickly hand inserted
into the rear of the connector; (3) held firmly in place
by a mechanical locking device; (4) easily removed
from rear of connector without removal of the board.

® sieeving is eliminated — egg-crate design completely
insulates terminals

® alpha-numeric contrasting color cavity identification
assists in circuit wiring

Electronics | May 18, 1964

@ diallyl phthalate block material — conforms to MIL-
M-14F, Type SDG-F

® available in 10, 15, 18, 22, 30, 31, 41 and 43 posi-
tions for wire range #18 through #26 AWG

@® dimensions and performance conform to MIL-C-21097.

There’s still more to tell, so send today for the whole
information package.

*Trademark of AMP INCORPORATED

= T ——— a1
 AMP -
| | SALES |
| INCORPORATED Il pvision |
| Harrisburg, Pennsylvania ! |

A-MP* products and i ing ist are through subsidiary in;
Australia @ Canada o England ¢ France o Holland o Italy ® Japan e Mexico o West Germany
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The new Mallory Type CVM elec-
trolytics are the easiest yet to in-
stall. All you do is push in the
special* spring-action mounting
bracket. No twisting, no bending
of tabs, no bother. They snap into
place in vertical mounting position
...fit a standard E.I.A. punch-
out for 1” diameter FP capacitors.

The CVM series is ideal for record
players, radios and other enter-
tainment equipment. Cardboard

MALLORY

P.R. MALLORY & CO. INC., INDIANAPOLIS 6, INDIANA

New electrolytic capacitors with
snap-in mounting

container has improved design for
better retention of electrolyte and
longer life. UL approved leads are
plastic insulated, color coded.

Temperature rating is —20°C to
+65°C. Values range from 3 to
150 VDC, 5 to 5000 mfd. Singles,
duals and triples are available in a
wide range of standard ratings.
*Patent pending
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Film resistors show high stability on 10,000-hour load life test

Resistance change was less than
19, when Mallory MOL metal
oxide film resistors were subjected
to a 10,000-hour load life test. A
group of random production sam-
ples were cycled at full load, 113
hours on, 4 hour off. Al the end
of this extended endurance test,

the MOL resistors proved again
that they afford premium stability
—at prices so economical that
they’re within the budget reach of
any commercial, entertainment or
industrial equipment.

And that’s not all. The MOL series
has excellent resistance to humid-
ity . ..show stability averaging
better than 19, after 1000 hours
at 959, humidity at full load. Their
tough silicone coating is flame
resistant even at 3159, overload.
Temperature coefficient is only 250
PPM/°C. available in 2, 3, 4, 5
and 7 watt ratings.

CIRCLE 241 ON READER SERVICE CARD

u 2.0 [ I
.. <Z:§ 15 4wa?t 10K ohms =rVIOL:
zZ 0O Load Cycled 1% hours on, %2 hour off
S 10 | |

a1
2
il

2

e .0

2000 4000 6000 8000 10,000
HOURS

High-reliability miniature
metallized Mylar capacitors

A line of miniature metallized
Mylar capacitors with exceptional
reliability is now available through
Franchised Mallory Distributors.
These capacitors, made by Elec-
tron Products, combine the high
insulation resistance and dielectric
strength of metallized Mylar with
the compactness of rectangular
epoxy packaging.Self-healing prop-
erties of the dielectric prevent
random shorts in the event of flash
breakthroughs from voltage surges.
Meet most military humidity
specifications. Either axial or radial
leads. Ratings: 100, 200, 400 and
600 WVDC; up to 10 mfd. at 100
WVDC. 100-volt types use
thin film (0.00015"”) Mylar, are
especially useful in high density
packaging.

*Registered trademark E.I.duPont de Nemours

CIRCLE 242 ON READER SERVICE CARD

Electronics May 18, 1964



DESIGNER’S FILE

Two different kinds of Mallory
Mercury Battery systems

Mallory Mercury Batteries are
available in two standard varia-
tions of the basic chemical system:
with a pure mercuric oxide depo-
larizer and with a small percentage
of manganese dioxide in the de-
polarizer. This option in the
chemical system provides dif-
ferent combinations of properties.

Mallory batteries with pure mer-
curic oxide depolarizer all have an
“R” suffix...as, for example,
RM401R. Their no-load voltage
per cell is highly accurate and stable
.. . guaranteed to be 1.350 +0.007
volts. Their shelf life is exception-
ally long. We have had cells on test
for up to 12 years. They give ex-
cellent service life at low to moder-
ate drains. And because of their
precise voltage, they are preferred
forreferenceapplications,suchasin-
strument and telemetering circuits.

Mallory Mercury Batteries without
the*“ R’ suffix have a small amount
of manganese dioxide in the de-
polarizer. They produce slightly
higher no-load voltage...1.4 volts.
But their voltage tolerance of
+0.05 volts per cell is somewhat
wider, so they are not recommended
where extreme precision is essen-
tial. This chemical mix provides
reliable performance in transistor
circuitry, especially hearing aids
and radios. The “‘non-R’’ batteries
are slightly more economical in
cents per milliampere-hour.

We can supply, on special order,
other variations of the mercury
system and of eight other Mallory
energy systems. Our engineers can
help you select and apply the
Mallory battery that matches your
requirements.

CIRCLE 243 ON READER SERVICE CARD
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New Miniature Wet Slug
Tantalum Capacitor

The new Mallory Type MTP wet
slug tantalum capacitor gives de-
signers considerably higher micro-
farad-volts ratings per unit volume
than conventional wet slug, solid
or foil MIL types.

The MTP is an industrial version
of an extremely high reliability
capacitor which we developed
originally for military use. It is
available in ratings from 4 mfd,
50 WVDC to 450 mfd, 6 WVDC.
It operates at ambients from
—55°C to +85°C without derating.
Smallest case size is only 0.115” in
diameter by 0.312” long. Three
other case sizes are supplied, larg-
est of which is 0.225” in diameter
by 0.764" long.

The MTP shows excellent resis-
tance to vibration, shock, temper-
ature cycling, immersion and hu-
midity. Life tests, quality control
history and temperature stability
tests indicate that the MTP has
performance and reliability com-
patible with the most stringent
specifications.

TYRICAL CAPACITANGE VS TEMPERATURE CURVE
VD{ CAPACITQ M|
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Matched volume controls for stereo systems

Single-knob control of dual ampli-
fiers is made accurate and practical
by Mallory matched volume con-
trols. Resistance - versus - rotation

characteristics of two controls on
the same shaft are so closely
matched that both amplifiers will
“track” in precise balance over the
entire volume control range.

Single-shaft dual controls for stereo
applications can be supplied with
both controls in fixed matched po-
sition on the shaft, or with a clutch
design to permit biasing of control
settings to compensate for differ-
ences in amplifier gain. A broad
range of resistance values, tapers,
taps and mounting arrangements
can be supplied.

CIRCLE 245 ON READER SERVICE CARD
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New low prices on
Digital Modules

Here's an opportunity to stretch your systems development and construction dollars
without compromising on quality or performance. = Price reductions averaging $29.00 have
just been announced for a third of the items in Digital’s line of computer circuit modules
and module accessories. The lower prices, which reflect manufacturing economies

and the use of silicon semiconductors, represent reductions of as much as $237.00

on 130 individual units in the industry’s most complete line

of quality-built, high-reliability packaged circuits. = The new prices

affect all three speed lines — 500 kilocycles and

5 and 10 megacycles. The systems designer can show
substantial savings whether he is working with
the patchcord-logic Laboratory Module line

or with plug-in System Modules — or

a combination of both. m For a copy

of the new Digital Module Price List,

contact your nearest Digital Sales Officey

EQUIPMENT
CORPORATION

MAYNARD, MASSACHUSETTS

Los Angeles « Palo Alto « Pittsburgh
Washington, D.C.  Parsippany, N.J.
Chicago « Ottawa « Munich, Germany
Reading, England ¢ Sydney, Australia
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ADVANCED TIME CODE GENERATORS FOR
YOUR TIMING SYSTEMS APPLICATIONS

Astrodata’s advanced time code generators
give you state-of-the-art design for a wide
range of timing requirements.

You can select the basic generator most
suited to your system. When desired, standard
circuit cards can be installed for special

requirements or for updating your present
system.

All presently used codes can be furnished,
or special codes can be devised to provide
the timing most compatible with your
instrumentation data.

Model 6130 provides up to 10 d¢ shift and carrier modulated
codes simultaneously. . . drift rate tess than 5 parts in 10° per
day...more than 30 options available...code matrix cards
easily replaced to meet changing requirements.

@ Q0 00ULOoOOCOO ®
6000000

Model 6120 provides all required serial time codes simulta-
neously . . . pulse rates . . . decimal display . . . stability to
5 parts in 10° per day . . . front access to circuit cards.

Model 6140 provides up to 3 specified code formats simulta-
neously. .. drift rate less than 1 part in 108 per day...standard
pulse rates...decimal display.

Mode! 6100 provides up to 3 specified code formats simulta.
neously. .. drift rate less than 1 part in 108 per day..,standard
pulse rates., .. binary-coded display,

Write for your copy of the 20-
page brochure “Capabilities and
Experience of Astrodata in Timing
Instrumentation and Systems,’

Electronics | May 18, 1964

AST IR OIDAT A ENC.
240 East Palais Road « Anaheim, California
Phone (714) 772-1000 « TWX 714-776-3760
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ES Product of the month:

400 CPS FREQUENCY CONVERTER

*

o2
bl ].:5

|

=T
[

e
1

LAAR A

gejes (gl

OO

Iyl .00'0 Y

- - 18- -
- i, T e | - ot T A i

Electronic Specialty’s extensive engineering experience in the power conversion field
has led to a major development in the state-of-the-art. A unique, small, lightweight,
solid state, 60 to 400 cps frequency converter is now entering production. The 80
pound unit, in portable laboratory or standard 19 inch rack configuration, was
designed for testing military aircraft and missile electrical systems. A low acoustical
noise factor makes it ideally suited for military Mobile Training Units. The new
unit offers substantial reductions in cost, weight, size, and maintenance.

This reliable frequency converter has the following outstanding specifications.
Size: 19w x 10%2”h x 21d. Weight: 80 lbs. INPUT: Voltage, 115/200 VAC + 10%,
3 phase wye or delta; Frequency, 50 cps or 60 cps. OUTPUT: Voltage, 115/200 VAC,
3 phase, 4 wire; Frequency 400 cps +=1%; Voltage regulation, +2 VAC, L-N; Phase
displacement angle, 120° +5°; Load, 0-3 KVA (0-1 KVA per phase); Load P.F.,
.85 lead to .75 lag; Temperature, 0°F to 4-125°F operating. The unit is uncritical to
load balance and has a total harmonic distortion of 5% maximum.

FOR COMPLETE INFORMATION WRITE TO WILLIAM MARCY, DIRECTOR OF MARKETING, ADDRESS BELOW.
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E 5 is a diversified, dynamic,

multi-divisional organization serv-
ing defense and industry over a
broad range of vital areas with
advanced systems, sub-systems,
and state-of-the-art components.
Major contributions are currently
being made in the following:

ELECTRONIC AND
ELECTROMECHANICAL
CONTROLS:

gyroscopes, relays, static switching
devices, sensors, flashers, regula-
tors, converters, rotary and linear
actuators, motors, generators,
weapon and camera controls, elec-
tromechanical assemblies for acro-
space applications.

COMMUNICATIONS:
antennas, flexible and rigid wave-
guides, coaxial switches, diplexers,
power dividers, filters, radio tele-
scopes, solar furnaces, matching
networks, antenna drive motors
and controls.

POWER:

precise power systems, dynamo-
tors, computer power sources,
motor - generators, actuators,
starter generators, power conver-
sion systems, transmission towers
for public utilities.

SPACE CONDITIONING:
electronically programmed envi-
ronmental controls and systems for
industrial, commercial, and mili-
tary applications.

SYSTEMS:

Systems Laboratories conduct
research, development and study
programs in reconnaissance, clec-
tronic countermeasures, interfer-
ometer phased array systems, and
total energy packages; integrating
divisional components, sub-sys-
tems, and specialized technical
skills.

For information concerning the cor-
porate systems capability, product line,
or research and development programs,
write to the Director of Marketing,
address below.

ELECTRONIC SPECIALTY CO.

SAN FERNANDO ROAD, LOS ANGELES, CALIFORNJIA 90039
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Storm signals

A new device that warns of storms
by detecting atmospheric electric-
ity has been devcloped by the
Applied Science division of Litton
Industries. Called SPARSA, the de-
tector can scan a radius of 200
miles to detect electromagnetic dis-
turbance (sferics) that could wrench
the wings off a jet plane. Or it can
predict lightning that could cause
property damage. A system incor-
porating four of the new instru-
ments is to be delivered to the Air
Force for installation at Cape Ken-
nedy.

It will work like this. Four fer-
rite core antennas, with circular
radiators, scan a 1%-degree of arc
beam. The antennas are aimed by
manually rotating the octagonally-
shaped pedestal on which the array
is mounted, through 360 degrees,
at the monitoring station.

The antenna array detects light-
ning or sub-lightning discharges up
to 200 miles away. It angle-encodes

John Barkley and John Miller of Litton
Industries inspect their handiwork.
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their position, processes them
through 500-kc filters, and counts
the frequency of the discharges.
Ambient sferic count may run as
low as no pulses a minute. A count
of 100 impulses a minute or higher
indicates a storm is building up in
the area under study.

Early storm warnings. Hail-
storms have been detected a half
hour ahead, rain 15 to 20 minutes.

An increase in sferic frequency
count directly measures the grow-
ing intensity of the storm. Counts
as high as 200,000 discharges a
minute were logged during pre-
liminary field tests at Norman, Ok-
lahoma.

The sferics detector has cor-
rected radar-given false alarms by
finding no storm disturbances in-
side otherwise threatening-looking
clouds. The present processing
system accumulates disturbance
counts and forwards these as in-
tensity patterns to a radar scope
for superimposition on a radar dis-
play. But Litton says the system
could operate by itself.

Next development will be to min-
iaturize the 250 to 300 pounds of
equipment to airborne radar’s
weight and volume.

Industrial electronics

Exit analog

When the Monsanto Chemical Co.
opens a plant next year in Choco-
late Bayou, Tex., it will include
the most extensive use to date of
direct digital control [Electronics,
Mar. 23, 1964, p. 49]. Analog equip-
ment will not be used, according to
the company.

For its production process,
which includes 80 controlled vari-
able loops, Monsanto will employ
the new Prodac 50 computer made
by the Westinghouse Electric
Corp. The total installed cost of the
control equipment has been esti-

mated at 380,000 to $150,000.

Monsanto says it will be about
two years before the system’s suc-
cess can be evaluated.

The plant will make biodegrad-
able detergents—soaps that de-
compose readily in water—as an
answer to those foamy streams that
made news last year.

Price is right. F.G. Willard,
advisory engineer for Vesting-
house’s computer system depart-
ment, said the Prodac 50 would
make direct digital control of 30
closed economically feasible right
now at a cost of $1,000 per loop,
plus the cost of input transducers
and final control valves. Total
cost for one complete controlled
loop is said to be about $4,000.

Willard added that the com-
puter’s reliability—the most com-
mon stumbling block in direct digi-
tal control—attains the process in-
dustry’s specification of 99.95%
because it uses all-silicon transis-
tors and special hermetic packa-
ging.

Breaking even. How big must
a direct digital control system be
in order to be economical? The
break-even point has been pegged
at 50 loops if one computer is used,
and 120 loops if two computers
are used in parallel to assure re-
liability. A chemical plant or petro-
leum re