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DMM (Digital Multimeter)

GR's new 1820 Digital Voltmeter is far
more than just another DVM . . . it's
really a new breed of digital multimeter.
Why ? Because with it you can measure:

ac volts, 200 mV to 200 V, up to 1.5 GHz
ac volts, 10 uV to 200 V,up to 2 MHz

dc volts, 5 uV to 1000 V

dc current to picoamperes

ac current to nanoamperes

resistance, milliohms to 50 MQ

Only two plug-ins are required to make
all these measurements, but you certainly
don't need both to have a very useful
multifunction instrument. Which plug-in
you select depends basically upon whether
your need is for ultra sensitivity (1 uV)

or ultrahigh frequency (1.5 GHz).
Compare this broad capability with that
of an ordinary DVM.

There's much more. Voltage measure-
ments can be read out directly in either
volts or dB. Do you know of any other
DVM that does this ? High input imped-
ance on all ranges, at least 100,000
megohms or 1000 megohms depending
on plug-in, virtually eliminates voltmeter
loading errors and ensures a true 0.1%
measurement because there's no input
attenuator to get in the way. The high
input impedance also permits direct-
reading resistance measurements to

50 MQ. Since the ranges and polarity are
automatically selected and no external

preamp is needed, a wide variety of voltage
measurements can be made rapidly
without manual switching or any fussing.
This autoranging feature combined with
BCD output also permits rapid printout
of data that's always measured on the
most appropriate range. The 1820-P2
plug-in provides six ranges each for
voltage and current, and its picoampere
resolution allows the measurement of
leakage current in capacitors and
semiconductors.

DC Multimeter [UHF Voltmeter

(1820 with 1820-P1 Plug-in)

DC Voltage

4220.0 mV full scale to £220.0 V full scale;
41000 V with attenuator. Measures to 0.1

mV on last digit.

AC Voitage

2.200 V full scale to 220.0 V full scale; 1000 V
with attenuator; above 200 MHz, max voltage
varies inversely with frequency. Resolution is
1 mV on last digit. Operates as peak
voltmeter calibrated to read rms value of
sine wave or 0.707 of peak value of a complex
wave. Frequency response down 3 dB at

10 Hz and 1.5 GHz.

Log Voltage Function

AC: 6 to 62 dB (re 100 mV).

Resistance

0.220 k2 full scale to 50 MQ full scale

(8 overlapping ranges).

AC/DC Millivoltmeter
(1820 with 1820-P2 Plug-in)

AC/DC Voltage
2.200 mV full scale to 220.0 V full scale;

1000 V with attenuator. Resolution is 1 uV

on last digit.

Log Voltage Function

60 to 122 dB (re 100 uV).

Current

DC: 2.200 nA full scale to 220.0 xA full scale;
resolution is to 1 pA on last digit (with 1-MQ
internal shunt); 2.200 uA full scale to 2.200
mA full scale (with 1-ke internal shunt).

AC current can be measured with Tektronix
clip-on current probe.

Resistance

2.200 © full scale to 22 M@ full scale

(10 overlapping ranges).

Prices in U.S.A.

1820-A only, $1985; 1820-P1 Plug-in, $525;
1820-P2 Plug-in, $550.

Also available . . . 1820-P3 Differential
Adaptor ($90) can be added to either plug-in
to convert the 1820 to a fully-balanced
differential voltmeter with better than 100-dB
common-mode rejection.

For complete information, write General Radio
Company, West Concord, Massachusetts
01781; telephone (617) 369-4400. In Europe:
Postfach 124, CH 8034 Zurich 34, Switzerland.

GENERAL RADIO

See this instrument at WESCON,
Booth No. 1613-1616.
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Trading off

ACCURACY FOR SPEED?

Get both in your system

. i =\
¥ ., ! IS EEr=

1

with Hewlett-Packards
2402A Integrating Digital Voltmeter

It doesn’t make sense to keep using one of those DVMs
that forces you to sacrifice speed or accuracy, does it?
Why slow down your system to measure signals buried
in noise? And why tolerate preamp errors and delays
when measuring low-level signals?

Hewlett-Packard’s 2402A Integrating DVM offers an
uneqgualled combination of speed, accuracy, and noise
immunity in a single instrument. No trade-offs neces-
sary. It makes 5-digit measurements 43 times per
second, resolving answers down to a microvolt with
0.01% accuracy at full speed. You get /ab accuracy at
system speed, even in noise that would slow active-
filter DVM's to a virtual halt.

Full programming and BCD output are standard and
make the 2402A ideal for use with digital computers
and automatic measuring systems. Plug-in options

Electronics | August 5, 1968

measure AC, frequency, and resistance with equal
ease, and a fast autoranger covers all five ranges from
100 mV to 1000 volts. Price: $4800.

Isn't it time to take the trade-offs out of your system?

Start by calling your local HP field engineer for more
information. Or write Hewlett-Packard, Palo Alto, Cali-
fornia 94304; Europe: 54 Route des Acacias, Geneva.

06817

HEWLETT @ PACKARD

DIGITAL VOLTMETERS

Circle 1 on reader service card 1



B0 BEMEAAYOR / AmEErEN
-, e ran

YESRR

l ,' ,0-2.“'"— 2= SVIEEP_
-

yru lvw:o FuLl |

Inkauincy
LE N
-

BYMAALEF WIBTH
vinNu
o -

ro ‘: (5]
_ -
. o
, BRYSTALCAL %« ' 7y
o .'. Y

LLL S

- s

SWEEP MODE

M L TV FART Sibw Mamaw .
. » . . - - - - -

ON/OFF

O

AUX OUT SWEEP OUY EAT I

This new Hewlell -Packard instrumen! can't
decide il it's a wideband RF sweaeper
versatile signal generalor

both

Covering 100 kHz to 110 MHz, the HP 8601A Gener-
ator/ Sweeper combines the high linearity and flatness
of a precision sweeper with a signal generator’s fre-
quency accuracy and wide range of calibrated power
levels. Though it's small and lightweight, it does the
work of two instruments easily and conveniently.

NO wondet -it's

As a sweeper, its 0.5% linearity and 1% frequency
accuracy give you calibrated displays without having to
use markers. Output flatness is +0.25 dB over the full
range. Three sweep functions—full, video and sym-
metrical—let you shift from broad to narrow sweep
with the flick of a switch. You can vary the sweep
speed, fast enough for flicker-free display, slow enough

kK2 MOD
OFF  AM

for high-resolution recording. And set the trigger for
manual, line sync or free run.

As a signal generator, the 8601A output is accurate
to +1 dB from +13 dBm to —110 dBm. The digital
frequency dial is accurate to 1% of frequency; higher
accuracy is achieved with 0.01% crystal checkpoints
at 5 MHz intervals. Internal modulation is 1 kHz, AM
or FM, or you can modulate externally.

The HP 8601A offers many more features that satisfy
a wide range of lab and production requirements.
Price: $1975.

No sense developing a split personality yourself, strug-
gling with several instruments. Let your HP field engi-
neer give you complete details on how the HP 8601A
alone can fill your RF sweeper and generator needs.
Or write to Hewlett-Packard, Palo Alto, Calif. 94304;
Europe: 54 Route des Acacias, Geneva.

HEWLETT hp, PACKARD

SWEEP SIGNAL GENERATORS

2 Circle 2 on reader service card
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Readers Comment

Blameless mixers

To the Editor:

In a recent story about one com-
pany’s problems with hi-fi sets
there was an implication that
Schottky barrier diode mixers were
in some way responsible [June 24,
p. 58]. This is not the case. The
diode mixer, notably the ring mod-
ulator, is capable of extremely low
noise figure and very large dy-
namic range as a receiver front end.
Although it is not generally real-
ized, a mixer of this type (that is,
a switching mixer) is intrinsically
a lossless system.

Whatever problems the company
is encountering, they are not re-
lated to the Schottky barrier diode
mixer. Mixers of this type show a
lower noise figure than FET front
ends common in the industry. To
my knowledge very few in the hi-fi
industry have considered them
“over the years” as you suggest.

Mitchell A. Cotter
Cotter & Associates
Riverdale, N.Y.

Clarification

To the Editor:

Hewlett-Packard would like to
clarify its position concerning pric-
ing of its new light-emitting diode
numeric indicators [Electronics,
July 22, p. 95]. The HP integrated
logic and display packages will sell
at first, in small quantities, for about
$50 each.

Among the many combinations
of alternates that one might select
from competitive readout devices,
cost could run from perhaps $39 to
$144.50, for the combination of one
or another competitive readout and
one or another competitive logic, in
comparably small quantities. In
quantities above 1,000 the lowest
figure, again for both reaucat and
logic, might at present be $25 or so.
The cost of these alternates, in the
future, might drop to $20 or so,
thanks to new IC logic, possibly
from Fairchild or Signetics.

As for itself, HP by no means ex-
pects larger IC suppliers to help re-
duce HP’s costs. Indeed, HP expects
that its own in-house monolithic IC

Electronics | August 5, 1968



Add Sprague Series 7400A

to your prints for
Series 74N T'TL circuits.

They’re pin-for-pin identical.

And coming soon: Series 54/74

SERIES 74N FUNCTION SPRAGUE PART NO.
SN7400N Quad 2-Input NAND USN-7400A
SN7401N Quad 2-Input NAND (No Collector Load) USN-7401A
SN7 402N Quad 2-Input NOR USN-7402A
SN7410N | Triple 3-Input NAND USN-7410A
SN7 420N Dual 4-Input NAND USN-7420A
SN7430N Single 8-Input NAND USN-7430A
SN7440N Dual 4-Input NAND Buffer USN-7440A
SN7 450N 2-Wide 2-Input Expandable AND-OR-INVERT USN-7450A
SN745IN | 2-Wide 2-Input AND-OR-INVERT USN-7451A
SN7453N 4-Wide 2-Input Expandable AND-OR-INVERT USN-7453A
SN7454N | 4-Wide 2-Input AND-OR-INVERT USN-7454A
SN7 460N Dual 4-Input Expander USN-7460A
SN7 470N D-C Clocked J-K Flip Flop USN-7470A
SN7472N J-K Master Slave Flip Flop USN-7472A

Dual J-K Master Slave Flip Flop:
SN7473N Single chip, pin 11 GND USN-7473A
— Single chip, pin 7 GND USN-74107A
SN747 4N Dual D-Type Edge-Triggered Flip Flop USN-7474A
— Dual AC Clocked J-K Flip Flop USN-7479A

Series 5400, full-temperature-range equivalents in 14 pin flat-packs,
are also available for rapid delivery from Sprague.

Complex-Function circuits.

For complete technical data on Series 5400 and 7400A
circuits, write to Technical Literature Service, Sprague
Electric Co., 35 Marshall St., North Adams, Mass. 01247

4ns: 713402

Electronics | August 5, 1968

SPRAGUE WORCESTER...the world’s finest microcircvit facility

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and *(2° are registered trademarks of the Sprague Electric Co.
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Have you talked to an analyst about your identification problem?

i The problems of marking and identifying electrical and electronic components can drive
a production engineer right up the old wall. ‘‘How can you print several color bands on
a miniature diode?" *Is there an ink that'll dry on contact and meet Mit specs?" “How
can you get fast, smudge-proof marks on things like ceramics, plastics and chrome?"
: “How can you simultaneously mark the tops and sides of transistors at high rates
L of speed?”
. A Markem analyst thrives on problems like these. He can help you solve
them by supplying the best machines, specialty inks, printing elements and
TP other supplies. He can help by being there whenever you need service,
' whenever an operator needs training. And he can help by showing you
N how to get better identification for less money. For example, we recently
1 introduced an Instant Type Former which lets you make metal type
in-plant, as needed. No waiting for delivery . .. You can form new type
inserts in less than a minute by simply “dialing” the legend.

Have a Markem analyst visit your plant to look into your marking
operation. His ideas could save you a lot of grief. And a lot of
money. Call your local Markem Sales office or Bernie Toomey
at 603-352-1130. Write for our new “Problem Solver' booklet.
Markem Corporation, 305 Congress St., Keene, N.H. 03431. .

L MARKEM.

Soe us at WESCON, Booth 2405

MSTIESE 211
MED A R4

/J 4! A
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Readers Comment

facility will yield substantial com-

petitive advantages, both in cost

and performance, over others.
Dan Scheel

Marketing manager

HP Associates Division

Hewlett-Packard Co.

Palo Alto, Calif.

First to be second

To the Editor:

In your articles “TTL band-
wagon” [April 15, p. 25] and “TTL
makers switch their sales pitch”
[July 8, p. 147] you failed to men-
tion that Sprague Electric Co. was
the original second source for
Texas Instruments’ 5400/7400 se-
ries of transistor-transistor-logic
circuits. We announced these at the
Wescon show last August.

Sidney L. Chertok
Sprague Electric Co.
North Adams, Mass.

Correct usage

To the Editor:

The circuit in “Voltage compara-
tor is made with op amps and logic
gates” [July 8, p. 91] was not used
for a voltmeter’s automatic rang-
ing circuit in the way described in
the article. Two of the compara-
tors combined with additional
logic circuitry were used for the
automatic ranging circuits.

The circuit as shown can be used
in analog computers, testing tran-
sistors, testing integrated circuits,
testing printed circuit boards, etc.
When used with converters (re-

T ™y 1™ sobrx ol benins i 8

sistance-to-voltage converters, ca-
pacitance-to-voltage  converters,
etc.) it can check the tolerance
limits of passive components.

“AND-OR gate I,” in the first line
of paragraph seven should be “in-
verter I,.” Wherever the article
refers to a zero output voltage of
the operational amplifiers, this volt-
age is actually equal to the forward
voltage drop across the zener di-
ode, about +-0.8 volt.

Walter Ellermeyer

U.S. Navy
Electronics Laboratory
San Diego, Calif.

First-rate technology

To the Editor:

I was a little concerned with the
title “Accelerometer has cut-rate
price” that you used for your story
on our QA-123 accelerometer [June
10, p. 185]. Our instruments, the
Q-Flex accelerometers, are the fin-
est accelerometers available. These
instruments in performance, in re-
liability and in every aspect of en-
gineering and manufacturing are,
we feel, outstanding units.

It is true that the technology we
have applied in producing this un-
usual instrument has allowed us to
set new price performance guide-
lines for the industry. However, we
do not wish to imply that our prices
are cut-rate or that we offer less
than a first-rate unit.

Earl D. Jacobs
Vice president, Manager
Endevco Corp.
Santa Ana
Calif.

SUBSCRIPTION SERVICE

Please Include an Electronics Magazine address
| label to Insure prompt service whenever you
write us about your subscription.
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Alameda County
Sheriff's
Department

uses Farinon microwave
and multiplex for reliable
long-distance
communications.

So do the Michigan State Police,

16 US government agencies,

33 independent telephone companies,
12 Bell telephone companies and

11 public power and light utilities

... among 223 others.

These people serving the US public
know all about Farinon performance,
reliability and economy, and so

can you.

Write for our catalog of microwave,
radio and multiptex equipment,
accessories and services.

~ Farinon

\
Farinon Electric, 935 Washington St., San Carlos, Cal. 94070

Circle 7 on reader service card 7



Akl
\ /

See the new DIGILOG
‘/differatio’’ trimmers

20-TURN electrical and mechanical travel,
wjth clutch and stops. Metal film element
with 30 ppm/°C temp. coefficient of resist-
ance.

VACUUM DEPOSITION of metal films on ce-
ramlc substrates is an exact and continuing
operation at Digilog. Well-tooled facilities per-
mit efficient production to close specifications
even In relatively short runs.

Stopinanddiscussyour needs
for custom precision pots

APPLICATION-ENGINEERED special potenti-
ometer designs give the customer needed
performance at minimum cost by providing
all the required special features, but avolding
over-specification.

PRECISE CONTROL of winding, linear or non-
linear, is a Digilog specialty. Resistance ele-
ments are microscopically monitored during
winding. A wide range of alloys, diameters
and lengths can be handled.

INSPECTION of metal film resistance ele-
ments is carried out to meticulous standards
and on 100% of units prior to assembly. Per-
formance characteristics are uniform for
sample lots or entire production runs.

’ . . . y
—and don’t miss Digilog’s
rotary switch and disc
resistor!

Send for full descriptive literature on all
Digilog products.

- - .
=)| IIO electronics
g g corporation
701 Third Ave. No., Seattle, Wash, 98109
Phone (206) 284-6811; TWX 910-444-1665
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Who's Who in this issue

Noily Ferguson Greenberger

Building command and control display systems is more than integrating the
right kind of equipment. The prime requisite is assembling a group of men
with special background and talents. Each of the authors of the article on
large-screen displays on page 92 contributed his own specialty. Josh H. Noily,
an engineer tumed manager, started working on command and control display
systems in 1959 for the North American Air Defense (NORAD) project and
joined Northrop Nortronics in 1962. He now supervises the company’s display
system design and development activities. James G. Ferguson has worked on
the design and integration of digital computers for the past 15 years. When
he joined Northrop in 1961, he assumed a key role in applying prelaunch and
ballistic computers for the Skybolt guidance system. More recently, he de-
signed the English-language compilers for the software package that optimizes
the display system’s man-machine interface. Henry Greenberger is a senior
systems engineer at Nortronics. Although his specialties are circuit, logic, and
system design he also does systems studies.

The president of the Nanodyne Corp., Howard Cohen, runs a consulting and
model-shop business. Cohen was manager of the general-purpose computer
department at Sylvania Electric Products, where he was responsible for the
design of the computer described on page 110. Since leaving Sylvania, he has
acted as a consultant, specializing in controlling impedance in networks that
use integrated circuits. He is developing
several products, including a general-
purpose multilayer board with guaran-
teed impedance levels that a designer
can use as a breadboard for 1c networks;
and a wideband amplifier in which the
circuit inductance and capacitance are
in the etched conductors of the board.

These, and other products, will be
built in small quantities in his basement
workshop. When business warrants, he’ll
set up a more elaborate factory.

After he received his engineering degree from North-
eastern University, Robert Calkins joined the engi-
neering staff of Philbrick/Nexus Research. Since then
he has spent most of his time developing the new
integrated circuit op amp tester that uses a synchro-
nous demodulation method, page 118. While he was
still at college, Calkins worked for the Receiver divi-
sion of General Electronics Laboratories where he
was involved in the design and development of i-f
video amplifiers and phase lock loop systems.

Calkins
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Anyone wonder-
ing about the
merits of on-the-
job schooling for
electronics engi-
neers should turn 'i’
to page 124 and J
read the article ‘
about a very spe-
cial integrated-
circuit car radio.
All three authors started their careers
as student apprentices in Britain.
Michael Gay did his training stint at
the research laboratories of Mullard
Radio Valve Co. and some nine years
later joined The Plessey Co.’s Allen
Clark Research
Centre. He’s
since moved up
to Chief Circuit
Engineer for con-
sumer and com-
munications
equipment at
Plessey  Micro-
electronics. John
A. Skingley Skingley
served his ap-
prenticeship at the Cambridge Instru-
ment Co. after graduating from Hen-
don Technical College. He signed on
at Allen Clark in 1966 and this Feb-
ruary shifted to Plessey Microelec-
tronics, where he’s a senior engineer
in the radio and
audio section.
Michael C. Suc-
ker joined Plessey
as an apprentice
in 1962 and is
now assigned to
the company’s
special equip-
ment develop-
Sucker ment group at II-
ford.

Gay

Applications engineering is the field
that Peter Schiff has been working in
for the past five years at Rca in Som-
erville, N.]J. His primary job has been
to develop new uses for power tran-
sistors. “This isn’t r&p,” says Schiff,
“but rather applying power transistor
technology to other fields such as the
ballast circuit,”
described on
page 130. Schiff
was born in Ber-
lin in 1943, and
has completed
about 85% of the
credits needed
for a degree in
electrical  engi-
neering at Drexel
Institute. Schiff
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Sprague delivers Tape Cores

Our Tape Cores come in
thirty sizes from 5/s to

6 inch O.D., offer a choice
of core materials, and
have standard phenolic
or hermetically-sealed
epoxy-coated aluminum
cases. Most are available
for off-the-shelf delivery.
Shouldn’t you wind up
with Sprague?

For complete technical data, write for Bulletin Series 51000
to Technical Literature Service, Sprague Electric Company,
35 Marshall Street, North Adams, Massachusetts 01247

SPRAGUE COMPONENTS

MAGNETIC COMPONENTS INTERFERENCE FILTERS
CAPACITORS PACKAGED COMPONENT ASSEMBLIES
TRANSISTORS

FUNCTIONAL OIGITAL CIRCUITS

RESISTORS PULSE TRANSFORMERS
THIN-FILM MICROCIRCUITS CERAMIC-BASE PRINTEO NETWORKS THE MARK OF RELIABILITY
INTEGRATEO CIRCUITS PULSE-FORMING NETWORKS

488¢+7130 Sprague’ ant '5‘ 18 registared tredemarks of the Spragus Electric Co,
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S things you should know

3.More than a switch:

Most double-diffused power transistors can only
be used for switching applications. But, Fairchild
power transistors have extremely high power dissi-
pation. That means they can also be used as ampli-
fiers. (Servo-amps, power amps, class B push-pull
amps, etc.) They also make good switches.

Electronics | August 5, 1968



1.The discrete emitter:

Fairchild has improved beta linearity character-
istics of power transistors. We chopped the emitter
into many small discrete emitters connected in
parallel by buss bar metalization. As a result, the
increased emitter-base peripheral area raises
emitter injection efficiency.

2.Integrated feedback
reSISfOrS: We also increased the safe

area of operation. With a built-in safety fuse Each
discrete emitter is connected to the buss bar through
a deposited thin film nickel-chromium resistor That
keeps the current flow under control and increases
the device’s second breakdown capability. If any
emitter overheats, its resistor will open. Fairchild
power transistors will perform without detectable deg
radation with up to 10% of the emitter sites opened

about silicon power transistors:

4.Planar1l:

Several manufacturers use the Planar* process to
make power transistors. But, not the way we do.
(That's why other power transistors are limited to
switching functions.) So, if you're a circuit designer,
you don't have to put up with the low reliability and
poor frequency response of Mesa designs. Fairchild
offers reliable, 100% -tested epitaxial Planar power
transistors with high frequency response. And, with
all the advantages Fairchild power transistors offer,
they cost only a little more than Mesa.

|
=== ‘:L—é F—
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5.Power source:

You can get power transistors from your local
Fairchild distributor. He's got NPNs and PNPs
Amplifiers and switches. Simply circle the Reader
Service Number below for complete specifications
and applications information.

Fairchild Semiconductor, A Division of Fairchild Camera and
Instrument Corporation, 313 Fairchild [_—_—
Drive, Mountain View, California 94040 EAIRCHIL D
(415) 962-5011 TWX: 910-379-6435 —SEM,CONDUCTOH
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Cool oft microcircuit devices with a choice of four new dissipator/ Add IERC’s model LBOC2-61B and you dissipate 5 watts with
retainers. Example: with natural convection, a typical microcircuit  the same case temperature rise. Retainer-clip may also be used
device dissipates 1.8 watts with case temperature rise of 103°C. alone to mount package to conduction plane.

These special dual and quad Therma-Link dissipators permit thermal .060” beryllium oxide washers which have the excellent thermal
mating of matched transistors. Therma-Link retainers do exactly conductivity of aluminum, are electrically insulative and reduce
as their name says: They provide a thermal link between tran- normal mounting capacitance by Y2 to ¥3. The washer is brazed
sistors and the chassis or heat sinks. They are also available with  to a brass slug or hex stud for mounting.

Need a non-hygroscopic finish with excellent dielectric properties, 50 K megohms insulation resistance and high heat emissivity? Use Insulube
448. It also protects against salt spray and fungus and other adverse environments.

12 Electronics | August 5, 1968



Tips on cooling off
hot semiconductors
and microcircuilts

Read on. Find out how circuit designers use IERC heat dissipators to protect and improve
circuit performance of semiconductors and microcircuits.

Fan Top Dissipators for TO-5 and TO-18 cases Help low-to-medium power transis- Cool power transistors and diodes with lightweight HP
add almost nothing to board height. Don’t tors keep their cool with IERC's Series devices. High heat transfer rate. HP3 dis-
need much room on the board either. Avail-  stagger-fingered LP’s. Available in places only 9 cu.in. and weighs just 1.5 oz. Yet
able for both metal and plastic cases. Spring  single or dual mounting for ther- it dissipates as much heat as many finned extru-
fingers make installation simple. And Fan mal mating of matched transistors. sions requiring 13.5 cu.in. Two sizes for nesting or
Tops cost just pennies. They fitbothTO-5and TO-18cases.  back-to-back use.

Keep TO-66 transistors cool with any of four IERC dissipators. The applica- New “Universal” Spade Series for plastic transistors fits all
tion shown is a 100-volt amplifier with four LB66B2B’s dissipating 8 watts  D-case sizes. Spring clip allows for variation in case diam-
per transistor. Exclusive staggered-finger design. Choice of finish: black eters. Excellent dissipation lets you boost operating power
anodize or Insulube® 448 for positive insulation to 500 watts. 33%. Both single and dual models as shown.

Got a tough one? Our engineers welcome your inquiry for more specific information.
Write us on your company letterhead, please.

SEMICONDUCTOR
HEAT DISSIPATORS

INTERNATIONAL ELECTRONIC RESEARCH CORPORATION % A corporate division of Dynamics Corporation of America » 135 West Magnolia Blvd. - Burbank, Calif. 91502
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“Four to six weeks |
- for power supply
delivery?

Forget itl

~ Acopian will ship
- any of their j
. 62,000 different

- AC to DC plug-in

. power supplies '
. in just 3 days!” j

»
| This catalog lists
| 62,000 models of
AC to DC plug-in
power supplies
' | available for ship-
ment in just three
| days. Choose the
exact outputs you
| need. Singles or
| duals, regulated
or unregulated.
Write or phone for
|' l your free copy.

tate Zip

Aeepram

Acopian Corp., Easton, Penna. 18042
L Phone: (215) 258-5441
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Who's who in electronics

Gonzalez

Defense procurement policies al-
low war profiteering and Defense
Secretary Clark Clifford not only
refuses to do anything about it
but is trying to disguise the fact
from the public, charges Rep.
Henry B. Gonzalez (D., Texas).

The peppery Congressman notes
that the Pentagon spends more
than $45 billion a year in prime
negotiated (noncompetitive) con-
tracts with little scrutiny of com-
panies’ true costs. No more than
18 men in Government oversee the
$5 billion annually spent on com-
puters and related EDP equipment,
he says, “in which two corpora-
tions (he won’t name names) al-
most monopolize the whole field.”

Pushes probe. As a result, Gon-
zalez urges a Congressional probe
through a new House committee
on war profiteering. Gonzalez main-
tains that comipanies can hide
their true profits through inflated
cost figures.

To squelch such criticism Clif-
ford acknowledged that the aver-
age profit in negotiated contracts
between companies and the Penta-
gon has increased by 22% to
nearly 10% of sales since 1964.
But he maintains that companies’
actual profits are lower because
the Pentagon is issuing more fixed-
price contracts.

Calling the report “flimsy,” Gon-
zalez told Congress that Clifford
had ignored several other studies,
including the Pentagon’s own
profit review system, which con-
tradicted the study. Gonzalez cited
several examples of excess profits,

as well as a private study which
showed that large corporations
with defense contracts make more
money than equally large compa-
nies without defense work.

Armchair safety. “If the Ameri-
can soldier in Vietnam does not
dwell upon the inequity of putting
his life on the line for his country
while profiteers get wealthy in
armchair safety, I can understand
he has other things to concern
him,” says Gonzalez. “But I have
a right to expect more from the
Secretary of Defense. He has prime
responsibility in the area.”

The important thing, Gonzalez
says, is to begin a war profits probe
now before the situation becomes
explosive. “It’s not a question of
finding crooks,” he says, “It’s just
a question of responsible govern-
ment. We need a responsible and
accurate assessment of the situa-
tion.”

In its 3l2-year existence, the Na-
tional Academy of Engineering has
hardly gained a position of emi-
nence as a trusted adviser to gov-
ernmental agencies. Not only is it a
youthful organization, measured in
terms of slow-moving Washington
bureaucracy, but its executive sec-
retary, Harold K. Work, was viewed
as representing the “old school”
of engineering thinking. This think-
ing, broadly speaking, favored tech-
nology for economic and business
efficiency, rather than as a tool to
help solve society’s problems.
Work will retire in September to
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Guide to Machlett Electron Tubes
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Planar Triodes. Magnetic Beam Triodes. Heavy Duty Tetrodes.
Grid pulsed to 1 kw at 6 Gc. To 35 kw Puised ratings to 6 Mw with only 2.5 Forced air cooled, water cooled and
in pulse modulator service. For kw drive. CW ratings to 200 kW with only vapor cooled for broadcasting
communications, radar beacons and 0.7 kW drive. and communications.
navigation.
r
" -
- !
i I scvm
-
| o ke
Pulse Modulators. Heavy Duty Triodes. Vacuum Capacitors,Variable.
Shield grid triodes (oxide cathode) to Includes vapor cooled triodes, to 440 RMS amperes to 75A; voltage to 15 kv
4.5 Mw, 80 kv peak. High voltage triodes kW CW. peak. Capacities from 5-750 pF to
(thoriated tungsten cathode) to 20 50-2,300 pF.

Mw with plate voltages to 200 kv peak.

iR

-

]
kxag
J

-

Send for latest
condensed catalog

covering the entire line

of Machilett electron tubes.

Write: The Machlett Laboratories, Inc.,
1063 Hope Street, Stamford, Conn. 06907

High Power Tetrodes.
Vapor cooled tetrodes to 350 kw
CW for communications.

THE MACHLETT LABORATORIES, INC.
- A SUB—SIDIA_RY O F RAYTHEON COMPANY
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Take these
signals:

push-pull
them:

single-shot

or gate them:

LN

[TIVANA
[ERAVARY A%

add VCF
at 50:1

EXACT ELECTROMNICS INC —

& @I

MODEL 505 FUNCTION OENIRATOR

You can have all this...
for only $595%

Pulse — square — sine — triangle — ramp — reverse ramp
waveforms — you can have them all with Exact’s new Model
505 Function Generator. Three separate amplifiers give you
three dissimilar or identical signals; or two may be operated
push-pull while the third provides a different waveform. All
outputs are individually adjustable from zero to approxi-
mately 25 Volts p-p, into a 600 ohm load.

The Model 505 operates at frequencies from 0.0001 Hz to 1.0
MHz, or turn a switch and double the output to 2.0 MHz. The
VCF lets you sweep up, down, or up and down from center
frequency with a 50:17 VCF ratio. There are other 500 Series
generators available, with slightly different capabilities,
priced as low as $350. Call or write us today for details.

See us at Wescon— Booth #1425

EYACT electronics, Inc.

Box 160, Hillsboro, Oregon 97123
\ Telephone (503) 648-6661
16 Circle 16 on reader service card

Who's who in electronics

become technical adviser to the
Government of Iran. He is being
succeeded by James H. Mulligan
Jr., 47, chairman of the department
of electrical engineering of New
York University.

Get it going. From all indications,
Mulligan will take some firm steps
toward getting the academy mov-
ing. The academy was established
by the National Academy of Sci-
ences to promote research into sig-
nificant national problems and to
advise Congress and the Executive
Branch “on matters of national im-
port pertinent to engineering.”

Mulligan

Action. One of the problems of
serving as a “consultant” group to
the Governinent is the fact that un-
less recommendations are made by
prestigious names, with top support
and trust in Washington, the re-
ports simply are filed away and
there are no shortage of reports
and recommendations in Washing-
ton. It’s expected that Mulligan will
be able to pull together those peo-
ple who can give academy recom-
mendations the luster needed for
action.

Because he’s new on the job,
Mulligan does not predict where
the academy will expand its activi-
ties. But he does say there is need
for greater activity. “We want to
see that contributions of the engi-
neering community are optimized,”
he says. “Mere technical knowledge
does not by itself benefit society—
there is a process of converting it
to action.”
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At .0001; there must be total involvement

PRECISION ENGINEERING, PRECISION DESIGN, AND
PRECISION MANUFACTURE, WITH MATERIALS SUCH AS
DIAMOND, TUNGSTEN CARBIDE, AND SAPPHIRE AT TEN
THOUSANDTHS TOLERANCES, REQUIRE ALL NEW AP-
PROACHES TO BUSINESS AND TO MANAGEMENT . . . and

expert technicians, Tempress describes its management
policies as a form of total involvement. And this has pro-
duced a unique array of products . .. the standard of the
Semiconductor Industry for miniature assembly tools and
production machines. The benefits of total involvement can

very special people. Tempress has adopted the
Standard of Excellence as its uncompromising pur-
suit. This is why Tempress people at every supervi-
sory level must be professional managers as well as

be extended directly to your production activities.

TEMPRESS

Tempress Research Co., 566 San Xavier Ave., Sunnyvale, Calif. 94086
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General purpose accumulator

Three new Fairchild ICs will give you two stages of a
general purpose accumulator that can shift left, shift
right, add, complement and clear.

Addend Input poosd gl
Carry 1
In §
9304
3 Carry To More
Signiticant Stage
ft Left in
St | [ [ -
Roght In holnle | hbyin
L A i b B
T T
?_ Operation
a Control Lines
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J 14 ) 1
I 9020 \ 9020 9":)\?;”‘
FF1 th
Master ¥ e O e = Ji 1}
Reset a b4
Clock
Accumulator
Output

TWO STAGES OF A GENERAL PURPOSE ACCUMULATOR®

Two of the new devices are highly versatile MSls: The
9304 Dual Full Adder and the 9309 Dual Four-Input Dig-
ital Multiplexer. They provide the same gating functions
as seven or more discrete components. This low device
count is the result of Fairchild's systems approach to
designing complex circuitry. Our MSis (and LSIs) are
specifically designed to work together without interface
circuitry. And, each device is highly versatile. For exam-

ple, the 9304 used in this application can be used in
other systems as an adder, parity checker, exclusive OR
circuit, or for a half-dozen other useful logic functions.
You get the benefits of lower costs for design and
devices, and higher reliability because of fewer con-
nections. The third new device is our 9020 Dual JKK
Flip-Flop. Like the 9304 and 9309, it is a dual device with
the flexibility of two functional elements per package.

The key device in this
T e __| application is the dual

s S T o - four-input multiplexer. It
— provides logical imple-

OPERATION COOE LIST

0 0 | Shift Left mentation of a two-pole
:) ‘1’ 2:::: — | four-position switch that
1 1 Complement l routes data to the com-

— _§ | moned J and K inputs of

the dual JKK flip-flop. (Note that in this application we
have taken advantage of the inherent symmetry of the
9020; the J and K inputs have been reassigned so the
faster negation output of the 9309 can be used.) De-
pending upon the condition of the Sp and S, inputs of
the muitiplexer, the data provided to the flip-flops cause
a left shift, right shift, addition of an externally supplied
number, or the complementing of the register. A
common direct clear sets the register to the all-zero
condition.
The 9304, 9309 and 9020 come in 16-pin hermetic DIPs.
They're available from your Fairchild distributor in both
military and industrial temperature ranges. For complete
specs and other applications information, circle Reader
Service numbers 102, 103 and 134.

*Additional stages can be produced by repeating the same func-
tional design.

=m0
EﬁlasHII—D

SEMICONOUCTOR

Fairchild Semiconductor A Oivision
of Fairchild Camera and [nstrument
Corporation 313 Fairchild Orive,
Mountain View, California 94040
(415) 962-5011 TWX: 910-379-6435







How the state of the art
changed the state of the union.

America’s broadcast industry started in 1920

and grew fast. By 1928 there were 677 radio
stations. By 1934 over half the nation had sets,
and new radio amateurs were starting up all over.

That was the year two young hams, Bill Eitel

and Jack McCullough, made some higher power,
shorter wavelength transmission tubes that were
snapped up by other hams and later helped
revolutionize the mushrooming broadcast
industry. And Eimac — now one of our largest
divisions —was in business.

Before that time newspapers had supplied

facts, often days after the fact, and people
frequently cared little about any but local matters.
But radio’s real-time reporting began telling them
what was going on before it was too late to care.

Today Americans are informed citizens of the
world, largely due to the opinion-shaping
potential of radio and TV. And Varian's still vitally
involved. Our Eimac power grid tubes, our
klystrons and other microwave tubes are
depended upon throughout the industry. Just as
you can depend on our resident expert, the Varian
Marketing Engineer, to tackle any broadcast
problem, with the backup of the entire group if
necessary. Talk to him. He'll deliver what you need.

Major products: microwave tubes;

power and special purpose tubes;

gas tubes; solid state devices;

microwave components; light varian
sensing and emitting devices; electron tube and
industrial heating applications. device group

U.S. field offices in: Albuquerque;

Atlanta; Boston; Chicago; Dallas; Dayton;

Long Island; Los Angeles; New York; Philadelphia;
Phoenix; San Francisco; Syracuse; Tampa,
Washington, D.C.

International offices in: Amsterdam; London;
Melbourne; Paris; Sao Paulo; Stockholm;
Stuttgart; Sydney; Tokyo; Turin; Georgetown,
Ontario and Zug, Switzerland.

twt division

bomac division

national electronics, inc.

S+F+D laboratories, inc.

varian associates of canada, Itd.
solid state microwave operation
light sensing and emitting division
semicon associates, inc.
industrial microwave operation
palo aito tube division

LEL division

eimac division



Bulova
gvens

are the
smallest

going

Simply stated, the Bulova BDX series
is the smallest and most versatile in
the miniature oven field!

Now, for the details. External
dimensions are just 1.5 x 1.19"” x .46"
(orup to .9375", for larger models).
Yet, the BDX can hold 1 to 6 tubular
devices such as diodes, capacitors or
resistors, up to .25" in diameter

and length.

—— E—

Controller is an RFI-filtered snap-
action thermostat, meeting
MIL-1-6181B. You get the BDX with
your components installed and
encapsulated in fluoro-carbon blown
polyurethane foam insulation and
hermetically-sealed. Result: a unit with
minimal thermal leak that wiil
withstand the most severe shock and
vibration specifications.

The BDX is available with stud
mounting, printed circuit board
mounting, flange mounting or captive
nut. Temperature settings from 50°C
to 100°C are available, with a range of
operating voltages from 6.3to 117
VAC or DC. Temperature stabilities are
as fine as .5°C over a —55°C to 90°C
with a power drain as low as 5 watts.

This is just one of a complete line of
Bulova ovens, including bi-metal
thermostat, transistat, solid state
switched mercury, and AC or DC
proportional controls. For more infor-
mation, write today to Dept. E-28.

Try Bulova
First!

FREQUENCY CONTROL PRODUCTS

ELECTRONICS DIVISION
OF BULOVA WATCH COMPANY, INC.

61-20 WOODSIDE AVENUE
WOODSIDE, N.Y. 11377, (212) DE 5-6000
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Meetings

G-AP and URSI

Topics of interest to engineers and
theoreticians are slated for the joint
meeting of the IEEE Group on An-
tennas and Propagation (G-AP)
and the Union Radio Scientifique
Internationale (URSI). The meeting
will be held in Boston, Sept. 9 to
12.

The organizations will meet sepa-
rately, with URSI holding sessions
at the Hotel Somerset, and G-AP at
Northeastern University. A shuttle
bus will link the two.

Filling in G-AP. As at most G-AP
meetings of recent years, the
phased array antenna is much in
evidence, as are plasmas and an-
tenna behavior in ionized sheaths.
But this year, there seems to be less
emphasis on military work,

The two sessions on arrays illus-
trate this. A typical paper is “Cav-
ity-Fed Concentric Ring Phased Ar-
ray of Helixes,” by K.R. Carver of
the University of Kentucky and J.D.
Kraus of Ohio State.

The authors have built an an-
tenna which looks like a thick, flat
disc with bedsprings arrayed on
one side. The bedsprings are helical
antennas, fed by concentric electric
fields within the disk. By changing
the amount of power fed to various
quarters of the disc, the beam has
been steered 18° off axis. The heli-
cal elements propagate and receive
a circularly polarized beam—best
for transmission through the loss-
causing ionosphere, and thus good
for radio astronomy.

In the same session, Charles F.
Winter of Raytheon will report on
a new approach to Cassegrain an-
tenna design and discusses it in “a
symmetrical limited scan antenna.”
Instead of the usual Cassegrain
subreflector in front of a larger main
dish, Winter substitutes an array
of phase shift elements, and uses it
to scan the beam without moving
the main reflector.

Other G-AP sessions will treat
propagation effects, scattering, and
other areas. On Sept. 10, G-AP will
hold a joint session with URSI, de-
signed to bridge the gap between
the theory- and hardware-oriented
attendees.

Invited papers will cover “Elec-
tromagnetic Waves as a Tool for
Sensing and Exploration.” Among
them will be University of Kansas’
Richard K. Moore’s discussion of
radar as a geophysical tool and
Northeastern University’s Dr. Sam-
uel Fine’s treatment of laser light in
medicine and biology.

This year, URSI’s preoccupations
are with propagation, the iono-
sphere, scattering, and plasmas.

Update. Recent developments in
the Initial Defense Communica-
tions Satellite program will be de-
scribed by Stephen Zolnay of Ohio
State—who has much to say about
the methods used to determine the
satellites” performance, but little
data about the performance itself,
which is classified.

Mario D. Grossi of Raytheon, will
report successful communication
between satellites on opposite sides
of the earth. Grossi and his cowork-
ers used both h-f and vhf radio,
establishing contact via ionospheric
ducts.

G.E. Pollon of General Dynam-
ics plans to describe a scheme that
overcomes the pulse length and
repetition rate dependence of typi-
cal radar systems and thereby re-
solves targets spaced so closely that
ordinary systems couldn’t separate
them.

Throughout both G-AP and URSI’s
schedules, there’s attention paid to
h-f and vhf propagation, resolution
of returns from oblique angles, im-
provement of directional accuracy
of relatively low-frequency radar
systems. A safe conclusion may be
that the G-AP/URSI technical pro-
grams contain some basic research
in over-the-horizon radar.

On example is B.D. Steinberg
and Mark S. Zimmerman’s paper
“On Extending the Azimuthal Reso-
lution of H-F Radar Arrays.” The
authors, from General Atronics, use
a filter technique to remove poten-
tially degrading signal components.

For more information, write Harold Rae-
mer, 1968 International IEEE/G-AP Sympo-
sium and Fall USNC/URSI Meeting, 114 Hay-
den Bldg., Northeastern University, Boston,
Mass., 02115.

(Continued on p. 24)
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A Communications System
Test Set (VLF to HF)...

From Sierra comes the most thoroughly human-engineered instru-
ment for HF-radio and telephone-carrier applications in today’s
knob- and meter-ridden world: The Model 305/360 Communications
System Test Set.

Model 305/360 gives you ultra-bright, unambiguous electronic
digital readouts of frequency. Built-in counter automatically totals
outputs of both the coarse and fine tuning oscillators, reads out
tuned frequency with 10-Hz resolution. Attenuator levels appear in
three-digit displays, with unique logic and switching circuits com-
bining the levels of the 10-dB and 1-dB per step attenuators. Rear-
projection meters with luminous pointers permit parallax-free
viewing from any angle with easy resolution of fine-level increments.

Performance features include phase-locked tuning circuits, a
single continuous tuning range covering voice frequencies through
32 MHz, and selective bandwidths of 250 and 3100 Hz. You can
resolve signals separated by as little as 35-Hz.

Model 305/360 does everything humanly possible to keep foibles
from fouling your readings. For the brochure, write Sierra, 3885
Bohannon Drive, Menlo Park, California 94025.

®*Average to Very Bright

Three 4-kHz channels of L3 carrner multiplex system. Center
channel has teletype subcarriers. Model 360A is in 12-kHz
sweep width mode, sweeping from 6.780 to 6.792 MHz.
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Switch-selected meter modes, normai or expanded scale,
provide level measurement resolution of 0.05 dB. Signal
generator level increments as fine as 0.01 dB can be
readily resolved.

FREGUENCY

2210888m

Frequency resolution to nearest 10 Hz in phase-locked
tuning mode is displayed on flat-plane, high-brightness
readouts. Alternative continuous tuning mode presents
frequency resolved to nearest 100 kHz.

engineered for
humans (A to VB*)

PHILCO

PHILCO-FORDO CORPORATION
Sierra Electronic Operation
Menlo Park, California « 94025
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EXTRA DRY

In a martini, it's a matter of taste — in a
K-Grip Jr. RF connector in wet, humid
climate, it's essential. That’s why our new
series of plugs and jacks is moisture-proof.

The dry is extra. All the rest is K-Grip Jr. —
the lowest cost, high-reliability RF connector
installed. AlImost 50% smaller, 50% lighter,
it's a crimp type ve-sion of our standard

RF connector reduced to its simplest form.
Assembly is foolproof — in seconds.

With K-Grip Jr. RF zonnectors it's a matter of
savings. We save you time, weight, space and,
in our new series of plugs and jacks, we save
you from weather-worry. Write for details.

ZKINGS

ELECTRONICS CO., INC.
40 I‘abvledale Road; Tuckahoe, N.Y. 10707
(914) 3-5000 / TWX 914-793-5879
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Meetings

(Continued from p. 22)

Calendar

United Nations Conference on the
Exploration and Peaceful Uses of
Outer Space, United Nations General
Assembly; Vienna, Aug. 14-27.

Conference on Radar Meteorology,
American Meteorological Society;
Montreal, Aug. 19-23.

Association for Computing Machinery
Conference and Exposition; Las Vegas,
Nev., Aug. 27-29.

International Symposium on Nuclear
Electronics, Societe Francaise des
Electroniciens et des Radioelectriciens;
Varsailles, France, Sept. 10-13.

Meeting of the Union Radio Scientific
International; Northeastern University,
Boston, Sept. 10-12,

Symposium on Computer Control of
Natural Resources and Public Utilities,
International Federation of Automatic
Control; Haifa, Israel, Sept. 11-14.

Solid State Sensors and Transducers
Symposium, IEEE and Instrument
Society of America; Leamington Hotel,
Minneapolis, Sept. 12-13,

Joint Power Generation Conference,
IEEE and American Society of
Mechanical Engineers; Jack Tar Hotel,
San Francisco, Sept. 15-19.

Space Simulation Conference,
American Institute of Aeronautics
and Astronautics; Seattle, Sept. 16-18.

International Symposium on Analog
and Hybrid Computation Applied to
Nuclear Energy; Versailles, France,
Sept. 16-18.

International Conference on Microwave
and Optical Generation and
Amoplification, IEEE and the University
of Hamburg; University of Hamburg,
West Germany, Sept. 16-20.

Conference on Measurement
Technology, Scientific Apparatus
Makers Association and the National
Bureau of Standards; National Bureau
of Standards Laboratories,
Gaithersburg, Md., Sept. 17-18.

Conference on Tube Techniques, IEEE;
United Engineering Center Auditorium,
New York, Sept. 17-19.

Technical Association of Pulp and
Paper Industry Engineering
Conference; Regency-Hyatt House,
Atlanta, Sept. 18-21.

(Contlnued on p. 26)
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ore innovation
rom the redl
ower in power:

More=-advanced
ower hybrid IC’s.

It figures. sulation in a standard TO-3 package. Because it matches
Who isbetterequipped than functional specs to your needs: 10-amp average DC out-
Bendix to make the most ad-  put current at 65°C; up to 600 volts Peak Reverse Voltage
vanced power hybrid inte- per leg; and 70- to 420-volt RMS voltage range. And be-
grated circuits? Who has cause it gives the design engineer a universal circuit at a

spent more time working with low price.

your kind of power circuit re- Yet, this unit is just a taste of things to come in Bendix

quirements? And who has power hybrid integrated circuits: Power audio amplifiers.
Actual Size more ‘‘in-house’’ access to Power darlingtons. Power-driver modules. Voltage reg-

power semiconductor know-how? ulators. And more. Much more.

It's obvious what this means in power hybrid IC’s. Looking for the most advanced power hybrid IC's?
Greater flexibility to build more into a circuit to start Look up the real power in power—Bendix. Contact your
with. Plus quality from raw materials to finished power nearest sales office or write the Power Specialists: Semi-
function, all under one roof. Immediate off-the-shelf conductor Division, The Bendix Corporation, Holmdel,
delivery. And attractive prices. New Jersey 07733.

Take our new, thick-film, 10-amp, integrated bridge ~
rectifier for power supplies, AC DC converters and motor Bendl
controls. Customers tell us it’s the most advanced power
hybrid of its type on the market. Because it combines
Bendix hybrid fabrication techniques with plastic encap-

Electronics

Chicago—(312) 637.6929; Dallas —(214) 357-1972, Detroilt—(313) 548.2120; East Northport, N.Y.—Harry Friedman Co. (516) 692 2839, Great
Neck, N.Y.—H. V. Sales Co. (516) HU 7-1142; Greenwich, Conn.—(203) 869-7797; Holmdel, N.J. (201) 946.9400; Lexington, Mass.—(617)
861-8350: Los Angeles—(213) 776-4100; Minneapolis—(612) 926-4633; Orlando, Fla. (304) 241 6559; Rochester, N.Y.—(716) 266-5550, Run-
nemede, N.J.—(609) 933.2550; Seattle—Ray Johnston Co.. Inc. (206) LA 4-5170; Export—Cable: *Bendixint,”” 605 Third Avenue, New York, (212)
g73 2121; Ottawa, Ont.—Computing Devices of Canada, P.O. Box 508 (613) 829.1800, San Juan, Puerto Rico—Southern International Sales Co.

723-3879.
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Temp-R-Tape® T

One of a series of self-adhering tapes of
skived Teflon* TFE. High elongation
provides excellent conformability for
tight wraps around irregular surfaces.

lemp-R-Tape HM-350
Made of skived Teflon TFE. A unique
CHR manufacturing process imparts
lower elongation and higher breaking
strength. Good conformability.

Temp-R-Tape C

Extruded Teflon FEP film has extremely
high electric strength, highest of all
Temp-R-Tapes. Transparent for easy
read-through. Excellent conformability.

Temp-R-Tape Kapton*

Made from a polyimide film. Has out-
standing thermal endurance. Retains
physical and electrical properties at ele-

vated temperatures. *T.M. OF DUPONT

Temp-R-Tape GV

Closely woven glass cloth. Good con-
formability and flexibility. Strong. Punc-
ture and tear resistant. Excellent abra-
sion resistance and thermal stability.

Temp-R-Glas®
Glass fabric coated with Teflon TFE.
Four thicknesses. Resists Teflon cold

flow. Strong. Puncture and tear resistant.
Also available without adhesive.

WE MAKE SIX DIFFERENT TYPES OF WIDE TEMPERATURE

RANGE ELECTRICAL TAPES.

THAT WAY WE'LL HAVE ONE THAT’S JUST RIGHT FOR

YOUR APPLICATION.

Temp-R-Tape is operational from —100 F to 4500 F, has excellent
electrical and physical characteristics. Pressure sensitive silicone polymer
adhesive. Stocked by a national network of distributors capable of techni-

cal assistance and fast delivery. Look under CHR

in industrial directories or micro-film catalogs. Or

write for details and sample. The Connecticut Hard
Rubber Company, New Haven, Connecticut 06509.

Subsidiary of U.S. Polymeric, Inc.
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Meetings

(Continued from page 24)

Broadcast Symposium, IEEE; Mayflower
Hotel, Washington, Sept. 19-21.

Aerodynamic Deceleration Systems
Conference, American Institute of
Aeronautics and Astronautics;
E! Centro, Calif., Sept. 23.25,

Electronics Design Conference, |EEE;
University of Cambridge, England,
Sept. 23-27.

International Congress of Cybernetic
Medicine; Naples, Italy, Sept. 23-27.

Symposium on Physics and
Nondestructive Testing, Gordon &
Breach Science Publishers Inc.; O’Hare
International Inn, Sciller Park, lII.,
Sept. 24-26.

Ultrasonics Symposium, IEEE; Statler
Hilton Hotel, New York, Sept. 25-27.

Joint Engineering Management
Conference, IEEE; Marriott Motor Hotel,
Philadelphia, Sept. 30-Oct. 1.

Government Microcircuit Applications
Conference, Department of Army;
Washington, Oct. 1-3.

Allerton Conference on Circuit and
System Theory, |EEE; Allerton House,
Monticello, 1il., Oct. 2-4.

Call for papers

Region Six Conference, IEEE; Phoenix,
Ariz., April 16-18, 1969. Dec. 9 is dead-
line for submission of abstracts to
Sloan D. Robertson, program chairman,
1969 |IEEE Region 6 Conference, 722
West Frier Dr., Phoenix, Ariz. 85021

Electrical Insulation Conference, IEEE
and the National Electrical Manufac-
turers Association; Sheraton-Boston Ho-
tel, Boston, Sept. 8-11, 1969. Sept. 15
is deadline for submission of titles and
brief descriptions of proposed papers
to H. P. Walker, Naval Ship Engineering
Center, Washington, D.C. 20360

Short Courses

Fundamental project management
matrix, Tustin Institute of Technology,
Santa Barbara, Calif., Aug. 19-21;
$275 fee.

Automation in electronic testing
equipment, New York University,
New York, Aug. 26-30; $245 fee.

Nonlinear optics, University of

Rhode Island, Kimble Union Academy,
Meriden, N. H., Aug. 26-30; $120 fee.
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voltmeter anywhere
that can measure this
waveform accurately?

.=s=+0« And this one too?
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There is now! The new Fluke 9500A
true rms automatic digital voltmeter reads these
complex waveforms to an accuracy of £0.05%.
And if you know your AC’s, that’s progress.

Another DVM on the market? Usually
that’s good for a ho-hum. But as we've
said above, if you know your ac’s, that’s
not the case with the new Fluke 9500A.
It’s the first automatic ac voltmeter capa-
ble of reading and digitally presenting
the true rms value of any input—regard-
less of waveform—to 0.05% absolute ac-
curacy (50 Hz to 10 KHz).

Frequency response is broad, 20 Hz to
700 KHz. The Model 9500A accepts
voltage from .001 to 1100 volts rms in
five ranges, each with 20% overranging.
Range selection is automatic or manual.
Crest factor of 10 virtually eliminates ef-
fects from voltage spikes or pulse trains.

Low capacitance, high resistance input
minimizes loading effects.

Self-calibration is automatic whenever
the instrument is turned on. On-line self-
calibration is either automatic or manual,
selectable by front panel switching. All
controls and indicators, conveniently lo-
cated on the front panel, are easy to use
and understand. Complete control of the
9500A is possible from a remote facility
if desired.

Price of the Model 95004, including
rack adapter, is $2,485. Extra cost op-
tions include a probe input ($75), rear
panel BNC input ($50), and 1-2-4-8 or
1-2-2-4 BCD digital outputs ($195). For

See us at WESCON Booths #2301, 2302, 2303

complete information, please call your
full service Fluke sales engineer (see
EEM), or write directly to us here at the
factory.

Fluke. Box 7428, Seattle, Washington 98133.
Phone: (206) 774-2211. TWX: 910-449-
2850. In Europe, address Fluke Internation-
al Corp., P.O. Box 5053, Tilburg, Holland.
Telex: 844-50237. In the U.K.. address
Fluke International Corp., P.O. Box 102,
Watford Herts, England.

[FLUKE]
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L{omate

Unique Gardner-Denver
Wire-Wrap® machines

wire back panels at the rate of
1,600 connections an hour...
without error

What happens when you try to wire panels where the pin matrices have
0.100-inch centers? You create a rat’s nest, that’s what, unless—

Unless you use a Gardner-Denver Wire-Wrap machine. Wire-Wrap
machines, assisted by computers and instructed by punched cards,
automatically position the back panels, cut the wire, strip the insulation from
it, and wrap the wire around the desired terminals—at a speed 25 times faster
than hand-soldering. Complete computer back panels may be wired in 2 hours.

Cost-savings, needless to say, are spectacular, can range as high as 50 to 1 over
hand-soldering.

And the connections are reliable, remain airtight even when exposed to extreme
changes of temperature and humidity. Not a single reported electrical failure in
billions of connections. There’s minimum crosstalk between wires. The wirepath
consistency is nearly equal to that of printed circuits.

So sensitive to error is the Wire-Wrap machine that it will stop if it detects an
error in card sequence or card punching. Wiring defects stop the machine
immediately so the operator can correct them.

Wire-Wrap machines today are widely used in fabricating telephone exchanges,
computers, communications equipment, guidance systems.

Call today for complete information—or write for Bulletin 14-121.

“%GARDNER-DENVER

/ Gardner-Denver Company, Quincy, Illinois 62301
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Which

IC Test System
does

all
ngs?

FAST TESTING. 1.5 msec per test.

these th

DIAGNOSTIC COMPUTER

PROGRAMS automatically check

If crosspoint is changed, 5 msec.

out system operation.

DATALOG A FORCING FUNCTION,
such as the input threshold
level of a flip-flop needed to
produce a specified output.

TYPED SUMMARY SHEETS.
Whenever desired. No interruption
in testing. Give total units tested
per test station, test yields and

bin yields.

DIRECT ENGLISH data logging
type-out, showing job name, serial
number, test number, decimal
point and units,

ABSOLUTE SOURCE CONTROL.
Sources can be turned ON or OFF and
changed invalue in any sequence
with variable delays from 100 psec. to

10 msec on the lowest current scales.
AUTOMATIC SELF-CHECKING
assures accurate data transfer
between operator, teletypewriter,
computer and test instrument.

TEN-YEAR GUARANTEE for
all instrument plug-in circuitry

e (it's almost all plug-in).

of improved software

VERY COMPLEX TEST  packages to insure
SEQUENCES can be against obsolescence.
programmed, yet

NO ADJUSTMENT OR CALIBRATION
POINTS. (Eternal vigilance is the price
you pay for a single adjustment.)

preparation of simple
tests can be learned
in two hours.

OPEN AND SHORTED CONNECTIONS
and OSCILLATIONS are automatically
detected. System stops when a
selected consecutive number of
these occur.

COMPLETE FRONT PANEL DISPLAY
at any desired step, simultaneousty
indicating all crosspoint connections,

as long as you please.

DATALOG at any test station—without
slowing down classification tests
at any other station.

MULTIPLEXING. Several jobs
simultaneously. Any assigned, at
any time, to any test station.

forced values, measured limits,
— binning decisi'ons-everything
about each test.

MINIMIZED REPETITIVE INSTRUCTIONS
for the operator through data libraries,
variable word length programming,

and autopinning.

PROGRAMMABLE CURRENT LIMITS
for each source at each test.

(complete for only $65,000)

This is our J259 computer-operated
Automatic Circuit Test System. It
includes a general-purpose digital
computer, teletypewriter, test instru-
ment (comprising modular elements:
24 x 8 crosspoint matrix, four volt-

age sources, measurement system,
and test deck), complete software
package, and courses in IC testing,
system operation, and maintenance.
TERADYNE, 183 Essex St., Boston,
Mass. 02111 Phone (617) 426-6560.

““See Us at WESCON, Booth 2306"

Circle 30 on reader service card
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Editorial comment

Graphics may return control to the engineer

The unequivocal acceptance of the computer as
an aid in designing circuits and systems may be
retarded unless the designer has the option of
interrupting his program while it is running. Too
often batch processing makes him feel the com-
puter is in control. He must be able to interact
with the program—to view partial results and
modify his actions to suit.

Time sharing and computer graphics together
may give him what he needs. Yet neither has ful-
filled its press notices. Time-sharing systems are
subject to limited subscriber capacity and band-
width limitations, and graphics has been over-
sold.

Even so, at the Spring Joint Computer Con-
ference the most crowded exhibits were those
displaying equipment for talking with computers
via light pen and scope. At the recent Design
Automation Workshop in Washington, D.C., en-
gineers and programers met in clusters during
coffee breaks to discuss graphics. With all the
attention, there is an underlying concern that
graphics will be too costly and not versatile
enough for some time to come. Behind that pessi-
mism is a recognition of the high cost of software
needed to support graphics.

Yet hope looms that standardizing efforts will
help reduce the cost of graphics and extend its
use. A basic set of subroutines ought to be able
to handle most of the graphic manipulations—
like drawing lines, erasing, rotating images, and
zooming in on them.

Chiefly to encourage standardization of graph-
ics, IBM has undertaken a cooperative project
with several of its customers. Called Project De-
mand, its goal is to provide a common environ-
ment for users of graphics. The project is man-
aged by a committee of representatives from IBM
and participating companies. Separate teams are
considering geometries and data bases as well as
how graphics can be used in different applica-
tions. IBM hopes that Project Demand will en-
courage industry standards and that the military
will endorse its recommendations. IBM’s efforts
are commendable, yet one can sympathize with
other computer makers who fear the standards
may be compatible only with IBM equipment.

Behind the graphics must be a program to
solve the engineer’s practical problems. Experts
suggest that a single well-designed general-pur-
pose program could handle up to 90% of today’s
design problems. Indeed, it is the programer’s
dream to develop a program so versatile it can
handle with equal ease problems involving cir-
cuit design, thermal analysis or mechanics.

In theory, it is possible to design a program to
solve any problem that can be defined mathe-
matically. The danger lies in the expectation that
designers will accept compromises in input/out-
put capabilities, resulting from the versatility of
such a program. They won’t. Unless the user
feels an affinity for the program and can talk to
it comfortably in his own language, the best pro-
gram will stay on the shelf,

Systems engineering for the airlines

It is puzzling why the airlines have dragged their
feet in automating check-in and loading of pas-
sengers. Could it be that speeding up the system
at that point would accentuate the delays on the
taxivays and in landing stack-ups? Delays
caused by heavy traffic at New York’s metropoli-
tan airports range from one-half hour (normal)
to more than six hours,

When, “in the interests of safety”, air traffic
controllers began operating by the rules our first
inclination was to cheer. But they should not be
applauded for belatedly doing their job.

The groundwork for botched operations at
U.S. airports was laid when the FAA failed to
press for increased airport capacity in time to
meet the obvious need. Furthermore, the agency

Electronics | August 5, 1968

has hired no new air controllers since 1963, while
at the same time it has been unable to convince
Congress of the urgent need for studies of ad-
vanced navigation equipment.

The airlines themselves (represented by the
Air Transport Association) have not exploited
electronics in controlling traffic safely and effi-
ciently. The airlines’ imagination seems fired only
by dreams of bigger payloads and routes to the
South Pacific, not by the safety and comfort of
their passengers.

Finally, the electronics industry itself must
assume its share of the blame for failing to sell
available techniques and technology to the gov-
ernment and the airlines. A good systems engi-
neering approach to the problem is long overdue.

31



- ‘._._r,

\ Al ]

PERILH
ICNE

|l ,u‘ |_ 'od

st PDASS

(TOP $10€ )

Iy
bgqg’ﬁ——Lmuv
Trigoen w2 —3 2 _ o n
3

[ ) ' ayes)

TriouER vy —3] Tt

me-.u s 12 _aum

=X ' — aro

IN SEMICONDUCTORS. A 6-stage MOS-FET bi-stable frequency divider, PD455, is now IN CAPACITORS. GE wet slugs offer

available for consumer and industrial applications. The PD455 utilizes p-channel enhance- lowest leakage current, smallest size per
ment mode technology. It features stages internally connected in groups of 1-2-3 for volt-mfd of any electrolytic capacitor. In
design flexibility, short circuit protection, zener protected inputs and 0 to ImHz toggle applications with high volt-mfd require-
frequency. Typical applications include: musical instruments, long-term timing circuits ments, GE wet slugs can often replace
and low frequency oscillators. Rely on General Electric for advanced MOS-FET circuits. physically larger solid tantalums—with-
Circle No. 90. out increasing cost! Circle No. 9],

IN RECHARGEABLE BAT-
TERIES. Top reliability of GE
nickel-cadmium cells permits
use for aircraft emergency
lighting. High current dis-
charge, vibration resistance

IN SEALED RELAYS. At GE, quality be-
gins in research and continues through
final assembly. Clean-room manufactur-
are other features. GE sealed ing, all-welded construction, test after

IN TUBES. We've built thousands of separate planar cells offer exthl ValgoE™in test on parts and finished product—

tube designs for industrial and military applications. they're just part of our total effort to give
Each offers effective operation in oscillators to x-band E:eifggrﬁe:tgg i L you relays to rely on. Circle No. 94.

(9.6gc) in extremely adverse environments such as
artillery and missile fusing and other critical require-

. . For the new ideas in electronics, look to General Electric—
’T‘e"‘s- Y.o‘u‘expect Suchthigh performance z'-md appllc.a- your best single source for electrc')nic components 285-39
tion flexibility from GE—world leader and innovator in

planar tubes. And, you'll find similar extra values in every ELECTRONIC COMPONENTS SALES OPERATION
GE tube and allied product, including power tubes,

compactrons, pressurized reed switches, photo cells,
and display devices. Circle No. 92, G E N E R A I. E I.E c T R l c



Lincoln Lab
combines flip-chip,
beam-lead technique

MSI may fly
in the Cheyenne

Carterphone decision
stayed by FCC

Welty returns
to Motorola
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An integrated-circuit assembly technique that combines the advantages
of beam-leading and flip-chip approaches has been developed by Lincoln
Laboratory’s IC research group. In the technique the beam leads are
simply put on the substrate—not the chip—and bonded to ordinary
monolithic IC’s. The IC’s fit into cavities etched in the substrate so that
the IC connection pads meet the beam leads that extend over the edge
of the hole, Simple ball bonds or thermocompression assure electrical
contact.

Lincoln Lab has already used the technique to build a complex array
of TTL functions. Assistant group leader Robert McMahon says that the
method overcomes the geometrical constraints forced on board designers
by flatpacks and avoids the bonding uncertainties of flip-chip techniques
and the uncertain availability of beam-lead IC’s.

Philco-Ford has already asked the lab for all available information on
the process and is speeding to get the new technique to the marketplace.
There are also reports that at least one other large semiconductor firm
has found out about the lab’s work and is trying a similar approach.

Medium-scale integration, now being applied in only a handful of experi-
mental projects, may get a full-time workout in the Air Force’s Cheyenne
helicopter. General Electric's Avionic Controls department is negotiating
with Fairchild Semiconductor to acquire MSI circuits for the electronic
controls of the helicopter’s swiveling gunner’s station. GE is building the
stations for the Cheyenne under a $50 million subcontract from
Lockheed.

The stay granted late last month by the FCC in the controversial Carter-
phone decision will pave the way for a tariff and rules spelling out the
conditions under which private telephone attachments can be accom-
modated [See earlier story, p. 73].

The stay was granted by the FCC to allow the Bell System time to
petition for certain limitations on the use of this equipment.

A spokesman for the newly formed Electronic Industries Association’s
ad hoc engineering committee on attachments says, “We felt there was a
possibility of a stay in the offing all along and it also gives us time to get
the technical answers to support or attack the carriers’ recommendations.”

After seven months as general manager of Philco-Ford’s Microelectronics
division in Santa Clara, Calif., John Welty is returning to the Semi-
conductor Products division of Motorola as a corporate vice president
and director of product and operating groups—the same titles he held
when he left Motorola. The Philco-Ford product groups under Welty
were germanium transistors, plus all diode and rectifier efforts. Welty
stresses, however, that although his new responsibilities will be similar to
his former duties in Phoenix, he has no specific description of what activ-
ities will be reporting to him.

He says he is leaving Philco-Ford rather than move to Pennsylvania,
where the Santa Clara operations are being transferred; ironically, he



TRW goes back
jinto IC business

Lockheed stays
in the running
for Intelsat 4

Addenda

Electronics Newsletter

recommended that the operations he moved. Welty maintaius that he
has no quarrel with Philco-Ford officials and that his main reason for
leaving Motorola had been his desire to live in the Sun Francisco area.

TRW has quictly gone back into the integrated-circuit business with the
establishinent of n division in the electronics group—TRW Micro-
electronics. The move had been rumored for some time [Electronics,
May 15, 1867, p. 26] and was made in April. Q.T. Wiles, a corporate vice
president who also serves as manager of TRW Semiconductors, is
manager of the new division, which is parallel in the organization with
TRW Semiconductors. W.D. Rasdal, assistant division manager, says
TRW Microelectronics will make hybrid, monolithic, and large-scale
Integrated devices, with initial emphasis on hybrids. The devices will
bie aimed at the microwave and communications systems markets. Rasdal
says the division is working on digital-to-analog converters and active
filters, and he expects carly development of microwave devices with
[requencies in the 6 gigahertz region,

TRW dropped out of the 1C business about four years ago after doing
carly development in transistor-transistor logic. Since then, the firm’s
only microelectronics activity has been centered in the systems group’s
microelectronics laboratory, which isn’t expected to be alfected by estab-
listunent of the microelectronics division.

Officials of Comsat and Iutelsat’s interim committee this week will be
exwmining a revised proposal for the Intelsat 4 satellite submitted by
Lockheed Missiles and Space. Last month the consortium’s interim
committee approved Hughes Aircraft’s final draft proposal but also told
Lockheed it could stay in the running for the award by revising its
original proposal [Electronics, July 22, p. 33]. Lockheed has now
rewritten the financial an 1 managerial portions of its plan, “tailoring it
to meet the criticisms of Intelsat,” as one company official puts it.

While Hughes is still considered the favorite for the contract, Comsat
officials are quick to point out that Lockheed is still being considered.
The final decision will be made by the interim committee at its next
meeting, beginning Sept. 23, in Washington.

Alsg expected at the meeting: an official and final rejection of the
proposal to build au interim communications satellite dubbed the Intelsat
3.5.

Flight tests of coilision-avoidance equipment for the Air Transport
Association will he hundled by Martin-Marietta. The tests, slated for
June to November next year, will be conducted with five aircraft
equipped with hardware from Bendix, Collins, McDonnell Douglas, and
Sierra Research and Wilcox Electric jointly. Results will be available by
the end of 1969. . . . The doppler radar sensor for the doppler-inertial-
loran (DIL) navigation system being developed for the Air Force by
Litton’s Guidance and Control Systems division will be furnished by
General Precision Laboratories. The multisensor system [Electronics,
June 24, p. 25] will be considered for new tactical aircraft to improve
both navigation and weapons delivery accuracy. General Precision beat
Ilyan Aeronautical and Canadian Marconi in the competition.
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PILL COUNTING/HEATING/METAL WORKING/HEAT TREATING/POSITIONING/ELECTRONICS
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EAGLE S "MT” SEQUENGE PRDGRAMMER
Mmakes it as simple as. £

CONTROL/PROCESS CONTR
5TIC MOLDING/PHARMACEL
/POSITIONING/ELECTRONICS,
EYOR CONTROL/PROCESS CONTRt
-/PLASTIC MOLDING/PHARMACE!
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In Canada:

Circle 35 on reader service card

THIS SIMPLE, YET VERSATILE
PROGRAMMER

. combines all your sequential
functions using 10 amp. contacts to
directly control load circuits. Every-
thing is out in the open and unbe-
lievably easy to understand.

SIMPLE AS A-B-C 1O APPLY

A use This Circuit Design Chart.
Develop your electrical circuit by
simply listing the input devices and
the loads in the operational sequence
desired on the helpful chart shown
at the left. Copy of this chart will be
forwarded when you ask for “MT"”
data. Additional copies available.

B Connects All Input Devices to
the Rotary Switch. Positive interlock
always insures correct sequence.

C Connect All Load Devices to
the 10 Amp. Cam Switches. The
cam shaft operates the load switch-
ing exactly as listed on the chart.
Switch c|osures are made in an in-
stant—just ‘‘snap out” one or more
scored cam sections with pliers.

Eagle Signal Divislon,
E. W. Bliss Company
of Canada, Ltd.,
Georgetown, Ontario

G, HL \TII\G/r» ETAL A;ORKII\.G/HEAT IRE/\TING/POSITIOI\ING/ELECTROI\IC~
¢ \TR()‘/(JOI' WINDING/WAREHOUSING/CONVEYOR CONTROI/PROCEQ% (_,ONTJ'

LING/PACKAGING/INVENTORY CONTROI , GEl
KING/HEAT T¥

MT STEP SWITCH PROGRAMMED LOADS
D= =3 1A SwiTe Ly
-—
L] 1 SELE STEPPING
Wit

INPUT SIONALS

. 1 RO1ARY STEP
A souenain

Lt swiice ® 1
S

THIS IS A TYPICAL APPLICATION

Years of direct and positive control at
low cost are assured.

COMPLETE FREE INFORMATION

The basic and nearly inexhaustible ver-
satility of the Eagle *“MT"' sequence pro-
grammer can solve scores of automation
problems for you. Complete **how-to-do-
it"” literature will be forwarded when you
use reader service = }
number below, or S
write: - LT L)

Eagle Signal Division

E. W. Bliss Company 1
736 Federal Street \
Davenport, lowa 52808 |

k4

EAGLE SIGNAL

BLISS

A DIVISION OF THE €. W,

BLISS COMPANY
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General Cable is in the magnet wire, lead wire, cordset,
coaxial cable, harness, hook-up wire,
Teflon resin-coated wire, Teflon resin-coated fabric,
and audio and electronics wire business.

For information on how General Cable’s complete line of OEM products can help you, write:
General Cable Corporation, Section 700-01, 730 Third Avenue, New York, New York 10017.

*Teflon is DuPont's trademark for its fluorocarbon resins.
GENERAL ) CABLE CORPORATION



MEET MIDTEX

Midtex
Slayer of
giant problems

Midtex
The “service on a
silver tray’’ people

Midtex
Cracker of
tough nuts

Faithful
friend

The "we'll tackle
anything’’ people

T TveE a8
Single Coil
Latching Action

R |

TYPE 155 TYPE 157

INDUSTRIAL
RELAYS

=S

U/L Recognized
1,2, &3PDT
5& 10 amp

U/L Recognized
1,2,3&4POT
Low Level to 3 amp

6 to 240 VAC
6to 110 VDC

CDNTACTS 1,2. &3 POT

5& 10 amp

1&2PDT
10 amp

6 to 240 VAC
510 110 VOC

6 to 240 VAC
6 to 110 VDC

6 to 240 VAC

CoILs 6 to 110 VOC

Dust Cover and Open
Hermetically Sealed

Open and
Dust Cover

Dpen and

ENCLDSURES Dust Cover

Solder/Plug-in,
Printed Circuit.
78 Taper Tab |

Solder, Plug-in,
Wire-wrap, 3/16”
Quick Connect

Solder/Plug-in/
3/16” Quick
Connect

Solder, 3/167

TERMINALS Quick Connect

MERCURY-WETTED
CONTACT
RELAYS

TYPE 159

=

[ TYpe 160

K.
> l

1 i

-

TYPE 168 =¥

CONTACTS 1P0T

SENSITIVITY—Bistable
Single-Side-Stable

20 mw
40 mw

TERMINALS PCB pins

Mercury-Wetted, 2 amp max, 500 V max, 100 VA max
1POT

20 mw
40 mw

+

PCB pins

2PDT

30 mw . e
60 mw

PCB pins

| Octal plug

COAXIAL CRYSTAL CAN
CHARACTERISTIC IMPEDANCES 50 and 75 ohms
RF CHARACTERISTICS :
Frequency
50 MHz
200 MHz 1.06/1

VSWR
1.05/1

Crosstalk
-62 DB
-50D08

ELECTRONIC TIME DELAY

DELAY TYPES Delay on operate

DELAY RANGES
0.1 to 1 sec.
110 10 sec.

Delay on release

1 to 300 sec.
1 to 60 sec.

1000 MHz 11511 -35D8
CDNTACTS 2C coaxial or 1C coaxial and 1C auxiliary, 100 watts RF,
2 amp 28 VDC
CDILS 6 to 48 VDC
ENCLOSURE Hermetically sealed

TERMINALS RG188/AU Cable or ultra-miniature connectors, Solder
hook for auxiliary

MDUNTING Standard varieties of crystal can relay stud, brackets, etc.

TYPE

615
RESET TIME 25 MS max
REPEATABILITY +2% at nominal voltage and +77°F
TOTAL TIMING VARIATION =:10% over voltage and temperature range
VDLTAGES AC 120 VAC (105 to 125 VAC) DC 12, 24, 48 VDC +25%
TEMPERATURE RANGE —40°F to +150°F
CONTACTS 2PDT, 10 amp, 120/240 VAC or 24 VDC

1 to 100 sec. 1 to 180 sec.

ENVIRONMENTAL Mil-R-5757 TERMINALS Detal style plug-in, solder, screw
Midtex /AEMCD also designs and manufactures a wide variety of programmers,
both standardized and to handle special customer requirements.

Midtex—The broad range relay and timer supplier

MIDIEX %)

I NC ORPORATETD

AEMCO DIVISION
10 BTATE STREET MANKATO, MINNESOTA 56001
PHONE 507-388-6286
TWX 910-565-2244

38 Circle 38 on reader service card Electronics | August 5, 1968



wonder:

COUNTER-TIMER

POWER
ON

L

RESET

S )

MODEL 100A

GATED o
wamal [ on
orr

SENSITIVITY

° @

DISPLAY

INPUT A

Our new “4th-generation” 12.5 MHz universal counter/timer.
Wonderful versatility in a wonderfully small package —
at an even more wonderfully small price.

With the new Model 100A you can
measure average frequency, frequency
ratio, single period or time interval, or
count total events. It has a crystal-
controlled clock, Monsanto integrated
circuit construction, and built-in
compatibility with a rapidly growing
assemblage of accessory modules.
With its $575* price tag (accessory
modules are pegged at comparably
modest rates) you can have big-
league counter/timer performance at

Electronics | August 5, 1968

costs never before possible. Small
wonder we are selling (and delivering)
Model 100A’s just as fast as we can
build them.

Call your local Monsanto field engi-
neering representative for full techni-
cal details, or contact us directly at:
Monsanto Electronics Technical Ctr.,
620 Passaic Avenue, West Caldwell,
New Jersey 07006. Phone (201) 228-
3800; TWX 710-734-4334.

*U.S. Price, FOB West Caldwell, New Jersey.

ELECTRONI&S
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Hard-nosed

soft-ware

The 120-page DCL Handbook is the most
complete and unequivocal reference source
ever put together for a digital integrated cir-
cuit family.

The DCL Handbook contains a section on
design considerations, with all the informa-
tion necessary to design a reliable, working
system; a section on electrical characteris-
tics, detailing test limit and test condition
information for simplified device evaluation
and incoming inspection; and a section on
AC Testing. A section on applications is a

SIGNETICS SALES OFFICES: Fort Lee, New Jersey (201) 947-9870; Syracuse, New York (315) 469-1072; Richardson, Texas {214) 231-6344; Bever!:
Wakefield, Massachusetts (617) 245-8200; Silver Springs, Maryland (301) 946-6030; Collingswaod, New Jersey (609) 858-2864; Clearwater,

(415) 369-0333,

OISTRIBUTORS: Compar at all locations listed below, Semicanductor Specialists,

i

Hammaond Electronics (305) 241.6601; Avnet Elect: Corp. of M

(umi it’s yours free)

complete guide to trouble-free design, and
contains several time-saving device applica-
tions to help minimize system design time
and cost. The Handbook also provides
complete procurement specifications, saving
procurement cycle time and cost.
Designer’s Choice Logic is a compatibly
specified family of DTL and TTL logic
circuits, interface elements and monolithic
subsystems covering the needs of over 90%
of all known digital IC applications. With 24
new DCL elements, the growing family mem-

Delaware Valley (215) 228-2000; Universal Electronics Inc, (7.13) 781-0421.

OOMESTIC REPRESENTATIVES: Jack Pyle Company (415) 349-1266; Ozark Electronic Marketing,
(213) 245-1172; California (415) 697-6244; Colorado (303) 781-0912; Connecticut (203) 288-9

bership is up to 54, With more to come,

For your copy of the DCL Handbook,
write Signetics, 811 East Arques Avenue,
Sunnyvale, California 94086.

SIGNETICS
INTEGRATED
CIRCUITS

A SUBSIDIARY OF CORNING GLASS WORKS

y Hills, California (213) 272.9421; Garden Grove, California (714) 636-4260;
Florida (813) 726-3734; Rolling Meadows, Hlinois (312) 259-8300; Northwestern

Inc, (312) 279-1000; Termina! Hudson Electronics (212) 243-5200; Wesco Electranics (213) 684-0880; Wesco Electronics (405) 968-3475;
tts (617) 272-3060; Pioneer Standard Electronics Inc. (301) 427.3300; Kieruluff Electronics (206) RO 3.5510; G. S. Marshall (213) 684-1530; Milgray

Inc. (314) 423-7200, A Compar Corporation at the following locations: Alabama (205) 539-8476; Arizana (602) 947-4336; California
276; Florida (305) 855-3964; Iilinois (312) 692-4125; Maryland (301) 484-5400; Massachusetts (617) 969-7140; Michigan (313)

357-5369; Minnesota (612) 922-7011; Missouri (314) 542.3399; New Jersey (609) 429-1526; New Mexico (505) 265-1020; New York (518) 436-8536; New York (607) 723-8743; New York (516) 921.9393; North Carolina (319)
724-0750; Ohio (216) 333-4120; Ohio (513) 878-2631; Texas (214) EM 3-1526; Texas (713) 667-3420; Washington (206) 763-1711,

INTERNATIONAL SALES: France, Germany, Italy, Belgium, Holland, Luxemburg, Spain — Soveor Electronique, 11, Chemin de Ronde, Le Vesinet, (S.-&-0.) France. United Kingdom, Ireland, Sweden, Denmark, Naorway, Switzerland,

Austria, Portugal — Electrosil Ltd., Lakeside Estate, Colnbraok-By-Pass Stough, Buckinghamshire, Great Britain. Australia — Corning, 1202 Plaza Building,
Canada, Ltd., Leaside Plant, Ontario, Canada (416) 421-1500, Israel—Optronix, P.0, Box 195, Ramat-Gan, Israe! 724-437. Japan

Australia Square, Sydney, N.S.W, 27-4318. Canada— Corning Glass Works of
—~ASAH| Glass Co., Ltd., Corning Products Sales Dept. No. 2, 3-Chome Marunouchi, Chiyoda-ku, Tokyo, Japan,



Monsanto light emitting
diodes to be demon-
strated at WESCON

The Monsanto exhibit at WESCON,
Booths 1312-17 at the Sports Arena,
will feature operating displays of
new optoelectronic products. These
will include coherent and incoherent
devices in both the visible and
infrared spectra.

Monsanto will demonstrate a new
gallium arsenide phosphide laser on
a beryllium oxide block which is de-
signed for operation at room tem-
peratures and delivers 2.5 watts at
40 amperes.

One of our new infrared diodes is
a medium current planar passivated
unit, 10 mw (min.) at 1 amp.
Monsanto’s smallest infrared diode
is a planar passivated unit delivering
0.5 mw (min.) at 50 ma. Itis in a
0.1” diameter coaxial package.

Monsanto’s visible diodes are
used in applications such as in
photo-choppers, film annotation
units, and as indicator lights. The
infrared diodes are used in card
readers, optical keyboards, and as
emitters in auto-collimators.

Monsanto shows new
additions to ““4th genera-
tion'' instrument line at
WESCON.

A number of significant additions to
the Monsanto line of “4th genera-
tion” instruments will be unveiled at
WESCON. Basically, they fall into
three general areas:
e Standard units, including three
additions to the 1500 Series of
plug-in counter/timers and fre-
quency counters plus an important
new universal counter/timer, all
shown for the first time on the West
Coast.
o New plug-ins to extend the capa-
bilities of the uniquely versatile
1500 Series.
* A number of new additions to the
popular Monsanto half-rack, “sys-
tem compatible” units including
new members of the 100 Series
counters as well as strikingly differ-
ent new ancillary equipment.
Before you settle for less, visit
Monsanto’s “knob-tweekers’” para-
dise and see what “4th generation”
instruments can do for you.

Electronics | August 5, 1968

NEW
VISIBLE LIGHT
EMITTING DIODE

with a brightness
of 450 footlamberts

{Actual Size) (Actual Size)

Model MV10A Model MV10B
Forward bias (I:=50ma) 1.65 volts 1.65 volts
On-off cycle time 10 nsec 10 nsec
Wavelength range 6500-7000A 6500-7000A
Brightness (l:=50ma) 115-300 ftL 115-450 ftL
Price (in lots of 1000) $4.00 to $18.00

From film annotation to panel indicators, Monsanto’s visible LEDs
deliver solid state reliability, miniature size, low power consumption.
And they're available off the shelf.

Other Monsanto Optoelectronic Devices

Infrared LED MI20B — 200 microwatts radiated power
MI20C —1.5 milliwatts radiated power

Lasers ML30C — 0.5 watts peak power output

Arrays MA10A — alpha-numeric visible array

Monsanto

ELECTRONIC SPECIAL PRODUCTS
800 N. Lindbergh Bivd., St. Louis, Missourl 63166 / (314) 694-4639 or 4642

Interested in career opportunities? Send resumé to Manager
Professional Recruiting. An equal opportunity employer.

Circle 41 on reader service card 41



BUSS

‘ THE COMPLETE LINE OF SIGNAL-INDICATING, ALARM-ACTIVATING
\\ FUSES AND FUSEHOLDERS

4
\ FOR USE ON COMPUTERS, MICROWAVE UNITS, COMMUNICATION EQUIPMENT, ALL ELECTRONIC CIRCUITRY !

BUSS GLD-¥% x 1% In. Visual-Indi-
cating, Alarm-Activating,

BUSS ACH

. BUSS GBA-Y%4 x 1% in. Aircraft Limiter,
% Visual-Indicating. Visual-Indicating <
! HKA panel mounted holder, J
lamp indicating-signal activat. J I
BUSS MIC-13/32 x 1% in. Visual- ing, for % x 1% in. BUSS GLD '
Indicating, Alarm-Activating. fuse,

% to 5 amp.

HLD panel mounted holder, visual-

\\ ln%lcating, for % x 1% in. BUSS
BA fuses (or GLD fuses)
BUSS MIN-13/32 x 1% In. Visual-
y Indicating. % to 5 amp.

/HPC-C panel mounted holder,
visual-indicating, for 13/32 »

1% in. fuses.
FNA FUSETRON Fuse 13/32
x 1% in. slow-blowing, Visu- .
al-Indicating, Alarm-Activat- \
ing. (Also useful for protection \

of small motors, solencids,
transformers in machine tool \
1
! gpaustiy HGB-C panel mounted :
holder lamp indicating Mili- /J HGA-C panel mount-
tary type FHL1IU Single / ed holder lamp indi-
pole for 1 x 1% in. fuses. | cating Military type

FHLIOU Two pole
for %4 x 1% in. fuses.

BUSS KAZ Actuator 13/32 x 2in. Sig-
nal-Indicating, Alarm-Activating Device.
Use to call attention to the opening of
a fuse of 50 amp or larger. Can be
mounted “piggy-back" on large fuse or

BUSS GMT and HLT hofder, \ in special block with micro-switch.
Visual-Indicating, Alarm- \Ask for Bulletin KAFS.

Activating.

HGC panel mounted holder
lamp Indicating Military
type FHL12U Single pole for
13/32 x 1% In. fuses. /'

BUSS Grasshopper Fuse, Visual-
Indicating, Alarm-Activating.

BUSS Series 70. Vi-
| sual-Indicating, Atarm-
Activating. (Used in tele-
I phone and similar applications.)

Ask for Bulletin 70S-C

Signal fuse block
No. 3839 for 13/32

-~/ Write for /’ : 1% in. inditig
BUSS Signal fuse block

HKL panel mounted holder, J No. 4178 for %% x 1% in.
lamp indicating, for % x 1% fn. Form g indicating fuse.
fuses.

SFB | BussmANN MFG. DIVISION, McGraw-Edison Co., St. Louis. Mo. 63107

SUPPLIED THE ECONOMICAL WAY . ..
THRU DISTRIBUTORS

“See Us At Wescon Show—Booth #355, Hollywood Park’’
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These Crossflo blowers
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are creating quite a stir

= — ——
N F l

little . ,,

circles.

For one thing, Torrington offers the greatest variety of transverse flow
blowers available in the U.S. The five Crossflos shown above are
merely indicative of Torrington’s capabilities in the field. Hardly
surprising. When you're the nation’s most experienced producer of
TORRINGTON transverse flow blowers it's no great trick to come up with the
broadest line.
Also ... Torrington Crossflo blowers produce some rather
extraordinary effects in limited areas. By drawing air straight through
a small diameter impeller Crossflo blowers can move a broader band
of evenly distributed air over a wider area—and do it better than any
other design of blower.

Got an application requiring a broad band of air? No problem. Just
talk it over with the air-moving specialists at Torrington. If they don’t
have the Crossflo blower you need, they’'ll design it for you and
produce it in whatever quantity you require.

TORRINGTON MANUFACTURING COMPANY

United States: Torrington,Connecticut/VanNuys,California’Rochester,indiana Canada: Oakvilie,Ontario England: Swindon,Wilts Belgium: Nivelles Australia: Sydney
2SIENaN
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gubstrates

Metallized Substrates

e (No matter how Yyou cut it)
~ with resistors

When you AlIM with Centralab, you'll soon discover there's NO
end to the thick film microcircuits we can produce for you.
Our experience and craﬂsmanship have contributed to the

¢ manufacture of more than 459,700,000 microcircuits, which
! is more than any other manufacturer has made. Our skilled
designers have produced more than 5,000 different designs.
e ocirCuit with They can tailor a specia\ substrate, ceramic package, or a
Crocir uit w . . N . . 5
Wy Poott i apacitors microcircuit to your requirements, deliver a sampie in two
weeks and ship production quantities 6-10 weeks \ater,
o depending on complexity of the unit. Centralab is an estab-
lished leader in the microcircuit field, from substrates to
complete packages. we're actually one-sided (like a mobius
' strip) where microcircuitry is concerned——point us in the
; right direction and we'll zero-in on the product you require.
a3 For immediate design assistance, write Centralab App\ication
i Microcircuit with Engineer‘mg Department today.
X ) resistors, capacitors and
semiconductor devices
" °
R |
]
with Centralab
. CENTRALAB PRODUCTS ARE WARKETED THROUSH CENTRALAS |NDUSTRIAL DISTRIBUTORS
= AND INTERWATIONALLY THROUSH GLOBEUNIOR INC. - INTERWATICNAL BIVISIOR.
. ,'
Microci rouit with
& resistors. capacitors and _
semiconductor devices.
v sealed --
® ‘ o
A .
. p CENTF\ALAB
- .4 ' - \'- @ f) - Erocuroncs Oneon
- & & . GLOBE-UNION INC
— - ¢ §757 NOATH GREEN BAY AVEMUE

"
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No other manufacturer offers as
large a selection: hundreds of
standard types of control knobs,
more than 2,000 “specials”. Al-
most every type, style and color
combination is promptly avail-
able to you from local distrib-
utors and large factory stocks.
Turn to color with the new
PANELRAMA knobs shown be-
low...mix or match caps and
body colors in almost any com-
bination...to harmonize or con-
trast with every panel decor.
Or, you can choose elegantly-

styled Designer Series knobs
with spun-aluminum caps on
body colors of black; light, me-
dium, or dark grays; and off-
white. When you need a solid
color, select from the nine deco-
rative colors in our 400 series.
For military applications, spec-
ify Standard Series control knobs
—thousands of quality knobs that
meet MS91528. Or, specify the
new self-locking push-to-turn
knobs and Microverniers...for
accurate, precision control set-
tings. And when you need custom-

Here’s why Raytheon knobs
control more settings
than any other brand.

made knobs, call Raytheon first

..to get the advantages of
Raytheon quality and fast
delivery.

For a catalog, call your distrib-
utor or nearest Raytheon re-
gional sales office. Or send the
reader service card. Raytheon
Company, Industrial Compo-
nents Operation, Quincy, Massa-
chusetts 02169.

JRAYTHEON
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announcing a new standard in motor design...

IN QUANTITY
INCLUDING
CAPACITOR

Video Recording
Instrumentation
Data Handling
Tape Recording
Telemetering
Turntables

MODEL HB
HONEY BEE

IMMEDIATE

o | DELIVERY ON STANDARD
40 c | MOTORS — SPECIALS
4 TO 6 WEEKS!
HEAT RISE ny §

FULL LOAD
B~ INVERTED ROT