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- Pulsepower

UTC miniature transformers assure high pulse integrity at
ET constants exceeding 7500 volt-microseconds

The high ET constants of UTC miniature pulse
transformers give you fast rise time plus low
droop at highest peak-power for size in the
industry. That's pulsepower.

UTC's BIT-P and PIP standard lines are the
smallest metal-encased pulse transformers
made. Unique structures, plus manufacturing
controls, enable UTC pulse transformers to
achieve high flux densities and unrivalled tem-
perature stability. All units are individually ad-
justed in a standard blocking oscillator circuit,
assuring parameter uniformity unavailable
elsewhere.

UTC's broad lines cover most pulse applica-
tions. Note particularly: use in high-gain, low-
level, high-density packaged circuits made pos-
sible by high shielding of units; SCR di/dt failure
reduction due to fast rise time and high pulse-

energy capability. The units are also suitable for
wide-band applications of 1 kHz to 100 MHz.

UTC's metal-encased standard lines exceed
MIL Grade 6 (MIL-T-21038B). They're rugged-
ized, hermetically sealed, and electromagneti-
cally shielded. Molded units to MIL Grade 7,
Class S temperature (+130°C), are available
with a dielectric strength of 1250 volts. Where
special parameters are needed we’ll tailor them
to your circuits.

When your design calls for pulsepower—
high pulse integrity—UTC has the answer.
Check your local distributor for immediate off-
the-shelf delivery, or contact United Trans-

former Company, Divi-
sion of TRW INC., 150 " Rw
Varick St., New York, ®

New York 10013. UNITED TRANSFORMER COMPANY
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Surprise package

(_1 14 )(

It's a completely new way to display digital information. The
Hewlett-Packard solid state numeric display packs everything
in one, small unit only 1”x 0.5”x 0.16". Gallium arsenide phos-
phide diodes and an IC driver/decoder chip deliver bright red
numerals—bigger than life, visible for yards.

This new “total package” also gives you the edge on cost. You
don’t have to buy driver elements, or anything else. No special
interfacing is needed. Only four line 8-4-2-1 BCD input and less
than five volts to drive it. The modules are available in three-
character packages, too.

The Hewlett-Packard solid state numeric display is ideal for in-
struments requiring smaller, tighter display panels. Or any ap-
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plication demanding either low power or resistance to shock
and vibration, without catastrophic failures.

Get more information about the new technology for numeric
indicators. Call your local HP field engineer or write Hewlett-
Packard, Palo Alto, California 94304; Europe: 1217 Meyrin-
Geneva, Switzerland.

HEWLETT @ PACKARD

SOLID STATE DEVICES

01810
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The Engineering World
Is Full Of Great Ideas, But...

What you do with your ideas is a
measure of your progress. Getting
an idea is not always easy. Trans-
forming that idea into reality — and
proving it — that's where the work
really begins!

At HP, we're using the best of our
ideas and years of experience in
design and production of measure-
ment instrumentation to make the
job of turning your ideas into realities
easier and faster.

Take the HP 180 Scope System as a
case-in-point. It now has a sampling
system that allows you to see 12.4
GHz. This sampling system circuitry
contains step recovery diodes which
produce nanosecond rise times with
high power. Dr. Frank Boff was using
the first practical gigahertz sampling
scope—the HP 185—to analyze the
effects of different combinations of

“p” and “n”’ material when he dis-

covered the step recovery diode.
Other research by Hewlett-Packard
Associates produced the hot carrier
diode that made the 12.4 GHz system
practical, provided an extremely fast
sampling gate, simplified circuitry
and gave greater reliability.

The engineering world has been
plagued for years with inaccuracies
caused by capacitance when mea-
suring high frequencies and nano-
second rise times. We fought this

2 Circle 2 on reader service card"

problem, also. HP Microwave Divi-
sion’s experience with high fre-
quency 50 () transmission systems
led to development of the 50 € input
system for the 100 MHz 180 scope, so
you have a near-perfect termination
— regardless of your signal fre-
quencies.

A few years back, to design connec-
tors, circuits, antennas, strip lines,
and similar component parts, you
had to measure all around the prob-
lem. Then to get where you needed
to be—to find out what, where, and
how much, you had to interpolate or
extrapolate to find your answer. Now
all you need foradirect measurement
is the 180 and the TDR plug-in—an-
other HP idea that came from experi-
mentation with microwave circuitry.

CRT size is another example. Early
scopes—and even some of the mod-
ern scopes—had CRT's that were so
small you had to squint to see them.
We took the post-accelerator tech-
nique and the mesh dome technique
ideas and combined them to produce
larger, easier-to-read and more ac-
curate CRT's. This combination re-
quires lower driving potentials so
the CRT can be driven directly by the
plug-in. Driving the CRT from the
plug-in gives you a mainframe that is
not limited by its internal components
and allows a choice of 50 MHz, 100
MHz, four channels, differential
offset...

Vacuum tube scopes have a diffi-
cult time settling down to the point
where accurate measurements can
be made consistently — time after
time. Signals often drift all over the
face of the CRT! All-solid-state com-

ponents (which reach operating level
almost immediately) and field effect
transistors in the 180 scope system
amplifier plug-ins virtually eliminate
driftin both ac and dc measurements!

Speed your great ideas into reali-
ties. Step forward with the state-of-
the-art new-idea-packed 180 scope
system! It's no johnny-come-lately.
It's been proven by more than two
years in the field.

Consult your Hewlett-Packard In-
strumentation Catalog for specifica-
tions and prices on the 180 Scope
System mainframes and plug-ins,
then contact your nearest HP field
engineer. (He's an instrumentation
specialist who can furnish informa-
tion on a complete measurement sys-
tem using the HP 180 as the core.)
Or, write to Hewlett-Packard, Palo
Alto, California 94304. Europe: 1217
Meyrin-Geneva, Switzerland.

089/3

STEP FORWARD

HEWLETT W‘, PACKARD

OSCILLOSCOPE SYSTEMS
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Nova can't lose its instructions

Program can be debugged in main
memory and wired into read-only form

for fail-safe operation in this

very small multiregister machine

Edson D. de Castro, Henry Burkhardt,
and Richard G. Sogge, Data General Corp.

Designer’'s casebook

= Squelch gate reduces amplifier's
standby drain

® Transistor circuit cancels the effects
of inductive loads

= Multiplier stages eliminate the need
for a second power-supply transformer

Rival preleading schemes

head for a market showdown

Flip chips have arrived and beam leads
are on the way, with production quantities
expected next year; the outcome of the
battle may well hinge on the relative
compatibility of the two techniques

with medium- and large-scale integration
Lawrence Curran, Los Angeles

bureau manager

Active filters: part 5

Applying the operational amplifier
These devices, cheap and readily
available in integrated form,

make it possible to drive other networks
without an isolating stage

George S. Moschytz and Ralph W. Wyndrum Jr.

Bell Telephone Laboratories
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Readers Comment

Blood and thunder

To the Editor:

Concerning your article about an
impedance cardiograph to measure
blood flow [Sept. 2, p. 46], there
have been no new electronic meth-
ods advanced in this field since
Jan Nybor’s early days. As co-
authors of a paper critical of the
assumptions made by many re-
searchers, we find the expenditure
of masses of money on electrical
impedance plethysmography highly
wasteful.

Of all electrode configurations,
the system described in the article
would be the one most prone to
error signals. There must be a less
expensive and cumbersome way to
prove that the heart is beating.

Jerold C. Jansen
James L. Fling
Custom Systems Associates Inc.
Portland, Ore.
R.V. Hill, M.D.

= The developer of the instru-
ment in question, William G. Kubi-
cek of the University of Minnesota
Medical School, replies: “Such a
harsh attack seems out of propor-
tion when none of the three critics
has ever taken a look at our tech-
nique. Moreover, it implies that no
one at NASA knows what he’s do-
ing. Even Nybor is satisfied. He
spent more than a day scrutinizing
our work, and remarked to me that
he wished he had the kind of en-
gineering support I have.”

Same league

To the Editor:

You announced that an oscillo-
scope with a bandwidth extending
to 300 megahertz will soon be in-
troduced by the Matsushita Com-
munications Industrial Co. [May 13,
p- 192]. You omitted to mention
that an oscilloscope with similar
features made its appearance at the
Salon des Composants in Paris in
April of this year.

This scope, the OCT 590 manu-
factured by my firm, is a solid state
instrument with a bandwidth of 250
Mhz at 3 decibels. It has inter-
changeable plug-in units and a
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T'wo new Series 54/74 AND gates.

The 54/7408 —a Quad 2-input AND.
The 54/7411—a Triple 3-input AND.

Choice of flat pack ==  or DIP.

Full of
features.....

High Speed—tpd = 13 nsec.
Low Power—25 mW/gate
Full Fan-out of 10

Input Diode Clamping
Reduce Package Count

Available now from Sprague—
the broad line Series 54/74 supplier.

SERIES FUNCTION SPRAGUE SERIES FUNCTION SPRAGUE
74N PART NO.* 74N PART NO.*

SN7400N Quad 2-Input NAND USN-7400A Dual J-K Master Slave Flip Flop:
SN7401N Quad 2-Input NAND (No Collector Load) USN-7401A SN7473N g!“g:e c:{p. pin ;1(;?::3') ldss:;ﬁso?;\
SN7402N 2-Input NOR g i gl 3

> g::: S gg:;ﬁgﬁ: SN7474N | Dual D-Type Edge-Triggered Flip Flop USN-7474A
SN7410N Triole 3-Inout NAND USN-7410A — Dual J-K MS Flip Flop with Preset and Clear USN-7476B

55 Tr'igle 3_"‘;" L o — Dual AC Clacked J-K Flip Flop USN-7479A
SN7420N Dual 4-Input NAND USN-7420A COMPLEX ARRAYS
SN7430N Single 8-Input NAND USN-7430A
SN7440N Dual 4-Input NAND Buffer USN-7440A SN7441N BCD-To-Decimal Decoder/Driver USN-7441B
SN7450N 2-Wide 2-Input Expandable AND-OR-INVERT USN-7450A SN7475N Quadruple Bistable Latch USN-7475B
SN7451N 2-Wide 2-Input AND-OR-INVERT USN-7451A SN7480N Gated Full Adder USN-7480A
SN7453N 4-Wide 2-Input Expandable AND-OR-INVERT |  USN-7453A 2:;‘:35: i‘g!‘ gf"a" :g:er ”S"‘mz;‘
SN7454N 4-Wide 2-Input AND-OR-INVERT USN-7454A wd D'ec‘t e ﬂss’;gﬁz .
SN7400N Dual 4-1aput Expander USN-7460A SNTAOIAN | 8.t ;hift:uRe;ister USN-7491A
2:;:;2: ?: ;'“t"eds’l"‘ Fé'IP F;‘I’P 3::'7“‘;: SN7492N Divide-By-Twelve Counter USN-7492A

-K Master Slave Flip Flop 141 SN7493N 4-Bit Binary Counter USN-7493A

*(0 to 70 C dual in-line circuits. Standard devices also available in flat pack,
as well as Series 5400 full-temperature-range equivalents in flat pack or DIP.

45S-8144

For complete technical data on Series 54/74 circuits, write

to Technical Literature Service, Sprague Electric Company, ®
35 Marshall Street, North Adams, Mass. 01247 UE

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

*Sprague’ and ' (@' are regi d of the S; Electric Co.

Electronics | December 9, 1968 Circle 5 on reader service card 5



A new bridge?

Redesigning something as basic as an R-L-C Bridge
is like reinventing the wheel. What more can be
done beyond just a face-lifting? A lot. You can
always improve on basic old concepts by adapting
them to meet today’s needs. This is what
happened to the new GR1650-B Impedance Bridge.
After all, what did Wheatstone, Maxwell, and Hay
know about transistors ?

Oh sure, we're guilty of face-lifting too — we gave
the 1650-B a new, light look; but we also added
features that adapt the bridge to today's and
tomorrow's needs. For example:

Access has been provided to the bridge arm
opposite the unknown. An external capacitance
decade may be connected here to make a reactive
balance of inductive resistors. This is often useful
when measuring an amplifier’s input impedance.

A conductance bridge has been added. It permits
direct readout in micromhos of parameters such as
hee. A simple test jig allows you to measure all the
transistor h parameters including input and output
capacitance.*

A convenient external DQ jack simplifies inserting
a dc blocking capacitor for incremental inductance
measurements of inductors carrying direct current.

A slow-motion dial drive has been added to ensure
fine accurate balances. The drive comes into use
during the final stages of balance.

DC sensitivity for low resistance has been improved
and the bridge transformer has been redesigned to
permit low-frequency measurement with less

drive power.

With all these additions, you probably wonder about
subtractions. There is one and it's in the price.

The 1650-B sells for $450 in the USA. That's $25
less than the price of its predecessor, the 1650-A.
*See General Radio Experimenter.

Circle 6 on reader service card

What's old about this new bridge?

The features that made the 1650-A Bridge so
versatile have been maintained and strengthened:

Wide measuring ranges: C from 1pF to 1100uF,
series or parallel; L from 1uH to 1100H, series or
parallel; R from 1 mQ to 1.1 MQ, ac or dc; G from
1 nanomho to 1.1 mhos, ac or dc; D (at 1 kHz)
for Cs from 0.001 to 1, for Cp from 0.1 to 50; Q

(at 1 kHz) for Ls from 0.02 to 10, for Lp from 1 to
1000.

+19% accuracy for G, C, R, and L measurements
holds on all ranges, is not reduced at range
extremes, and holds from 20 Hz to 20 kHz.
Accuracy is only slightly reduced at 100 kHz.
Exclusive Orthonull® balance finder avoids false
nulls when measuring lossy components. The
bridge's DQ dial has now been color coded to
indicate when Orthonull should be switched in.

High DQ resolution and accuracy make for
accurate determinations of equivalent circuits and
network modeling for computer analysis. You
could almost call the 1650-B ‘‘computer software".
Battery operation for portability and isolation from
the power line . . . Solid state 1-kHz oscillator and
selective null detector . . . External biasing
provision . . . Useful for both two- and three-
terminal measurements . . . Flip-tilt case provides
protection and doubles as an adjustable stand.
For complete information, write General Radio
Company, W. Concord, Massachusetts 01781 ;
telephone (617) 369-4400. In Europe: Postfach 124,
CH 8034 Zurich 34, Switzerland.

GENERAL RADIO



Readers Comment

helical deflection tube. And we are
now developing a double-beam os-
cilloscope with the same character-
istics.

Jean Toutain
Constructions Radioelectriques
et Electroniques du Centre
Saint-Etienne, France

Paper pileup

To the Editor:

Regarding your editorial on the
Mansfield amendment [Oct. 28, p.
31], which would have limited
overhead charges on Government
research contracts to 25%, that
ceiling is historically too low and
150% is almost certainly too high.
In 1948, when I monitored some
R&D contracts as a ‘Navy engineer-
ing employee, 100% overhead was
common. In 1966, the industrial
firm for which I was working
charged 125% overhead, some of
this for bookkeeping and record-
keeping that would have been un-
necessary but for formal Govern-
ment requirements. The rest of it
went for managerial and other
“service” costs, some of them also
unnecessary.

There has been a tendency at
both industrial and Government
organizations for overhead costs to
increase at the expense of the en-
gineering work done. Much of the
work covered by these costs—man-
agement, marketing, accounting,
and administration—does not con-
tribute to results. In industry, the
cost of just getting the contract—
formulating proposals and such—

is very high because of Govern-

ment usages and regulations.

There is a growth in what we
might call “concealed” overhead—
requirements that force working
engineers and scientists to spend

more and more of their time on
paperwork. This condition is

brought about by dividing a proj-

ect into smaller and smaller pieces

that have to be performed by more
and more organizations—both Gov-

ernment groups and contractors.

Each such division creates another

interface, and each interface calls

for more documentation. Both in-

dustry and Government have fos-

tered this kind of fragmentation
over the years. And it has run up

the costs of R&D.

L. Fleming

President
Innes Instruments

Pasadena, Calif.

Added touches
To the Editor:

The cover of your Sept. 30 issue
features a picture of an IBM input-

output terminal display. It has

been retouched, however, and sug-
gests that the IBM 2550 is capable
of handling color displays. It is not.

Walter Keeshen ]Jr.

International Business
Machines Corp.
White Plains, N.Y.

= Electronics overlaid two addi-
tional colors to brighten its own
product. We had no intention of

distorting IBM’s image.
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' PROBLEM: High OFF attenuation |
l —Low ON loss

SOLUTION: Grounded gate FET —
controlled at the drain and
source.
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l Turn this circuit off and the RF

l is shunted to ground through the '

l FET’s equivalent C,,. OFF atten- I
uation is greater than 65 dB for

l small signals. ON loss is less than

l 6 dB. With the 2N5397 these fig- l
ures hold true around 200 MHz.

Write today for complete infor-
mation on this and five other
I RF circuits that function best I
with high-performance Siliconix
FETs. We'll include complete
I data on all RF FETs, too. Just I
ask for the Siliconix RF FET
I Data Packet. I

oy 0
B . i
lSlIlcomx incorporated

1140 W. Evelyn Ave. ® Sunnyvale, CA 94086
' Phone (408) 245-1000 ® TWX: 910-339-9216
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Who's Who in this issue

Burkhardt de Castro

The founders of the Data General
Corp. have a lot of experience in
designing small computers; they’re
all ex-employees of the Digital
Equipment Corp. The president of
the new company, Edson D. de
Castro, and his vice presidents,
Henry Burkhardt and Richard G.
Sogge, are co-authors of the article

New ViCtoreen MOX ReSiStors The brain drain, that one-way
H transatlanti y T, imb

Now values to 2500 megohms in e

compact package only 1/4 OD x 5" long passengers. The European-born en-

gineer, co-author of the article on
active filters on page 98, received
his schooling in Switzerland, earn-
ing a doctorate in 1960 from the

Now — by specifying new Victoreen metal oxide glaze
resistors — you can buy resistance by the inch.

Based on our standard 14"’ OD size, Victoreen Series MOX Institute of Technology in Zurich.
resistors, per inch of lineal length, give up to 7.5 kv ratings. . . In 1963 he was attracted to the
500 megohms resistance . . . 2.5 watts power dissipation. U.S. by Bell Labs, where he’s now

Tolerances are =29, or =59, right across the board up to the
5" size ... =19, and =0.5%, in some sizes. Stability is
exceptional, too — less than 19, full-load drift in 2000 hours
. . . shelf life drift less than 0.19, per year.

Victoreen MOX Resistors are available right now in sizes
and ratings that make them near-perfect — for HV
probes with DVMs, meter multipliers, HV plate load resistors
and similar circuits. And still more new sizes and
ratings are on the way, too. A-1962

VICTOREEN INSTRUMENT DIVISION —

10101 WOODLAND AVENUE - CLEVELAND, OHIO 44104
IN EUROPE: GROVE HOUSE, LONDON RD., ISLEWORTH, MIDDLESEX, ENGLAND VICTOREEN

Wyndrum

8 Circle 8 on reader service card Electronics | December 9, 1968



Sogge

on page 76 about the firm’s first
computer. As head of small-compu-
ter design at DEC, de Castro de-
veloped the PDP-5, -8, -8/I, and
-8/S. Burkhardt was in charge of
small-computer applications pro-
graming and Sogge was in charge
of DEC’s memory and circuit de-
velopment.

a supervisor of the data systems
and circuits group.

Ralph W. Wyndrum Jr., the other
author, is a native of New York.
He received his Se.D. degree in
1963 from New York University
and joined Bell Labs the same year.
He is now supervisor of exploratory
circuit applications and has investi-
gated thin-film circuit development,
including active RC filters.

Moschytz
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Here's a
new direct-
reading
broad range
capacitance
meter

MODEL 2w1

H97.%

This new instrument covers the range from
300 pF to 10,000 »F. An easy-to-read scale
on a large 4” meter gives you readings to
#+=3% accuracy.

Impressed voltage is only 1 volt a-c, thus
low voltage electrolytic capacitors may be
safely measured.

Solid-state circuitry provides drift-free mea.
surements without warm-up, makes the
2W1 small and lightweight. Only 6” high x
812" wide x 5” deep, it fits neatly into in-
spection stations!

Put this versatile capacitance meter to
work at incoming inspection, on the pro-
duction line, in the lab, or out in the field.

For complete technical data, write for
Engineering Bulletin 90,020 to the
Technical Literature Service, Sprague
Electric Co.,, 35 Marshall Streef,
North Adams, Mass. 01247.

4sc-8133

SPRAGUE

THE MARK OF RELIABILITY
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How do you
Improve on
an Op Amp

like the

ILM101?




COMPARISON OF THE TYPICAL INPUT OFFSET
CURRENT OF THE LM101A WITH THE 709 AND LM101.
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An order of magnitude improvement. The LM 101A has every
advantage of the LM 101, but with 20 nA offset current and 100 nA
bias current guaranteed over a —55° to 125°C temperature range.
With this device, we also guarantee offset voltages of 3 mV, offset
voltage drifts of 15,V /°C and offset current drifts of 0.2 nA/°C. Again
over the —55° to 125°C mil range. The offsets are specified over the
common mode range and both the common mode and supply rejection
have been improved. A new processing technique gives the LM 101A
lower noise and input currents, and the input stage biasing has been
changed to reduce temperature drift.

None of the other 101 basics have changed. You still get frequency
compensation with just one 30 pF capacitor. Insensitivity to oscillations
with capacitive loads or loose supply by-passing. Overload protection
on the input and output. No latch up modes. All the good things.
Completely interchangeable with old LM 101.

The price is right, too. $30.00 from 100 pieces. And $12.00 in the
commercial /industrial version, LM 201A.

Write for the details. National Semiconductor Corporation, 2975 San
Ysidro Way, Santa Clara, California 95051 (408) 245-4320.

National Semiconductor

LM101A

Electronics | December 9, 1968
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HP 3450A Multi-
Function Meter:

The basic HP 3450A digital multi-
function meter measures dc voltage
and true four-terminal dc ratio. From
there you make up your own unit
with options to fit your needs now —
then add other field-installable ca-
pabilities later to make your unit a
complete ‘“‘dodecameter” with five
digit plus overrange digit readout for
dc, ac and ohms measurements. Full
autoranging capability for:all func-
tions is standard.

Add the AC Option and you can make
true RMS ac measurements from 45
Hz to 1 MHz—and true four-terminal
ac ratio. Add the OHMS Option for
six four-wire ohms ranges includ-
ing a 100 Q range and ohms
ratio. Put in the LIMIT TEST
Option and you have HI
GO LO and digital read-
out with two prese-
lected limits for dc,

ac and ohms —

and ratio limit

tests for ac, dc

and ohms. That
gives you a total of
twelve measurement
functions. But, that's not
all! Add the DIGITAL OUT-

PUT Option for nine columns of
digital output to a printer. With the
addition of the REMOTE CONTROL
Option, you have added full program-
mability for systems use. The only
option that must be factory-installed
is the REAR INPUT Option for iso-
lated front and rear input capability!
All this capability is contained in a
rack-mountable cabinet only 3%
inches high. All-solid-state construc-
tion—including more than 220 inte-
grated circuits—gives you increased
reliability and lower maintenance.
Turn the instrument on, and in sec-
onds it's ready to operate.

Call your nearest HP Sales and Ser-
vice Office to learn how you can save
time and reduce bench clutter with
the one multi-function meter with
twelve measurement capabilities. For

12

full specifications, write to Hewlett-
Packard, Palo Alto, California 94304.
Europe: 1217 Meyrin-Geneva, Switz-
erland.

DC VOLTAGE and DC RATIO
DC voltage and dc ratio capabilities
are contained in the basic unit.

The 3450A uses a dual-slope
integration technique and
is fully guarded for excel-
lent noise immunity at 15
readings per second on

true rms ac

ohms limit test

ac ratio limit test

all five dc voltage ranges (100 mV to
1000 V). Input resistanceis >10'°{) on
the lower three ranges and 107 () on
upper ranges to minimize the effects
of resistive loading of your sources.
The four-terminal ratio on the 3450A
gives you complete isolation
between X and Y inputs so
you can measure- the
ratio of two indepen-
dent dc voltages. Four
ranges (1:1 to 1000:1)
of true four-terminal dc
ratio are provided. Price of
basic 3450A, $3150.

AC VOLTAGE and AC RATIO
(Option 001)

The 3450A with ac option is the only
true RMS digital voltmeter with five-
digit resolution for ac measurements

Electronics | December 9, 1968



from 45 Hz to 1 MHz. This greatly in-
creases the capability previously
available in a digital meter. You get
true RMS responding measurements
on four ranges (1 V to 1000 V). And
the 3450A has a +0.05% midband
accuracy!

Adding the ac converter (Option 001)
to your basic 3450A provides ac
voltage and true four-terminal ac
ratio. Price Option 001, $1250.

THE

OHMS and OHMS RATIO

(Option 002)

Six ranges (100 € to 10000 k(1) of
four-wire ohms measurements at 15
readings/sec are available when you
add the ohms converter to the 3450A
basic unit. A maximum of 1 mA signal
current reduces self-heating in the
resistor under test. The ohms con-
verter also adds four ranges of ohms
ratio. Price Option 002, $400.
LIMIT TEST (Option 003),

DIGITAL OUTPUT (Option 004)
Install the limit test converter in your
3450A. Then you can use contact-

INCREDIBLE
DODECAMETER

Start with the basic meter...Order what you need now...

+

*"j 3450A MULTI-FUNCTION METER
HEWLETY-PACKARD

Add what you want later!

closures-to-ground to preset two
four-digit limits (with an additional
digit for 20% overranging) and polar-
ity for dc and dc ratio limit tests.
When your 3450A has ac and ohms
capability, plus the limit test option,
you have ac limit and ac ratio limit
tests, ohms limit and ohms ratio limit
tests. HI, GO, LO front panel lights
clearly indicate results of a test.
With the digital output (Option 004),
you get 9 columns of information in-
cluding HI, GO, LO limit test deci-
sions in 1-2-4-8 1" state positive
BCD form. Buffered BCD output
stores previous reading until printer
can record it and allows DVM to
immediately make another reading.
Price Option 003, $350; Option 004,
$175.

FUNCTION

i {| o ff o ]
i ATE

o

¢ + @ B

{ | LM FRONT P REAR
| TEST
CONTR (7 c

=3

-3
<

TRIGGER

ac limit test

dc ratio limit test

ohms ratio limit test

REMOTE CONTROL (Option 005)
For systems applications, remote
control option installed in the 3450A
allows full programmability. All pro-
grammable front panel controls can
be locked out in remote operation.
Price Option 005, $225.

REAR INPUT TERMINALS

(Option 006)

Addition of this option provides a set
of rear input terminals and a FRONT/
REAR INPUT selector switch on the
front panel. Price Option 006, $50.

098/9

HEWLETT 'HTFPACKARD
DIGITAL VOLTMETERS
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The Hewlett-Packard 3200B VHF Oscillator,
in small space, offers continuous coverage of
frequencies from 10 to 500 MHz. The 3200B
provides +0.002% frequency stability over a
5-minute period, a high RF output level and an
output attenuator. It is ideal as a general pur-
pose source of CW signals and will also accept
external pulse or amplitude modulation. The
3200B may be used with an accessory doubler
probe to extend the frequency coverage to 1000
MHz. Size: 7%” wide, 6%” high and 13%”
deep. Price: $525. For more complete informa-
tion, contact your local Hewlett-Packard field
engineer or write: Hewlett-Packard, Rockaway
Division, Green Pond Road, Rockaway, New
Jersey 07866.

HEWLETTHP’ PACKARD

SIGNAL SOURCES

1083
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Who’s who in electronics

0’Connor

One of the first actions that Doug-
las J. O’Connor took upon becom-
ing group director of marketing at
Fairchild Semiconductor was to lay
down the law to the sales staff: in
the future, Fairchild personnel will
be known as professionals who
help the customer solve his prob-
lems. Those present at the meeting
say that O’Connor and Joseph Van
Poppelen, corporate vice president
of marketing, were severe in their
evaluation of Fairchild’s present
marketing image. O’Connor, who’ll
discuss only the positive aspects of
his talk, says there will be no major
change in his department.

But O’Connor himself is cer-
tainly a change from the ebullient
supersalesman, W. Jerry Sanders,
who was his predecessor. Sanders,
colorful of dress and speech, during
one period sported a Mississippi
riverboat  gambler’s mustache.
O’Connor likes dark suits, wears
black shoes and socks, a plain tie,
and a buttondown shirt, and has
mannerisms to match this quiet
fashion. Yet at 37, he has been a
paratroop officer (82nd Airborne)
and has served as director general
of Texas Instruments Deutschland
and as marketing director of TI's
Semiconductor Components divi-
sion. And the Fairchild sales staff
can testify that there is nothing
quiet about the way he does
business.

‘Sock it to ’em.’ Ever since C.

Lester Hogan & Co. took charge of
Fairchild in August, there had been
speculation that Sanders’ days as
marketing director were numbered.
Sanders himself said later that
Hogan clearly wanted to change
Fairchild’s marketing image and
that bringing in a new man was the
easiest way. Still, O’Connor’s ar-
rival was something of a surprise
because it was so sudden: Sanders
was reportedly informed of the
change at a luncheon with Van
Poppellen and Hogan only an hour
before Fairchild made the an-
nouncement. Sanders was offered a
post as assistant vice president of
marketing under Van Poppelen and
said he would accept it, but he
hasn’t yet taken up his duties.

O’Connor manages to talk about
how he plans to run Fairchild’s
marketing without ever conceding
that there will be a change in the
old “sock it to ’em” style. “Today
we can solve the customer’s design
problems,” he says, “but we can’t
deliver on some high-volume stand-
ard products. We will have to ask
for indulgence and patience until
we get into a position to meet vol-
ume demands.”

‘Unique team.” O’Connor notes
that integrated-circuit technology
has shortened a product’s lifetime
considerably. “In 1960, the life
cycle of a transistor was 4 to 7
years,” he says. “Now, DTL and
TTL have been around for only 2
or 2% years and medium-scale in-
tegration is already coming in as a
replacement technology.” O’Connor
feels that Fairchild is in an ex-
tremely strong position in DTL and
linear circuits and thus ready to
reap the high profits that come at
the end of a product’s lifetime. And
he adds that it will make a strong
effort for deep market penetration
in MSI and memory products.

O’Connor concedes that Motor-
ola dominates the domestic semi-
conductor market and TI the for-
eign market but says, “Fairchild
seems to have put together a unique
team—the old Fairchild personnel
and technology plus a management
group consisting of the top busi-
ness executive and a group of men
who know how to manufacture. I
don’t see that anywhere else; that’s
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Guide to Machlett Electron Tubes

Planar Triodes. Magnetic Beam Triodes. Heavy Duty Tetrodes.
Grid pulsed to 1 kw at 6 Ge. To 35 kw Pulsed 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.
M i
: &

' o g
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 CWw. peak. Capacities from 5-750 pF to
(thoriated tungsten cathode) to 20 50-2,300 pF.

Mw with plate voltages to 200 kv peak.

Send for latest
condensed catalog

covering the entire line

of Machlett 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 SUBSIDIARY OF RAYTHEON COMPANY
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Atec's New -»

&

1%” (H) x 17” (W) x 12” (D)

16

S“P“ lm

2802 Electromc
< Counter/Timer

gives you more capability for
less money than any other model
available...and in a compact
configuration. = Compare these
features with other counter-timers =
e measures frequency from DC to 12.5
w MHz and time intervals to 1 usec =
{0 measures ratio = totalizes = BCD 1-2-4-8
output available on rear chassis for driving
printers and punches = input sensitivity of
10 mV DC to 5 MHz, 30 mV DC to 12.5 MHz
= remote programming ® pushbutton
switching ®= dual input channels = [C circuitry
_ = jlluminating overflow indicator. Now compare
m the price ... $455! m The 2802's plug-in,
modular design allows the following options to
be added at any time = additional digits (seven
maximum) = display storage = 1 MHz, crystal-
controlled time base. For complete specifications

:'3
&
$
o
<
o
o

% or a free demonstration, call your local Atec engi-

neering-sales representative or contact Atec directly.

* Afec.Inc.

P.0.Box 19426 / 1125 Lumpkin Street, Houston, Texas 77024
Telephone: (713) 468-7971

Circle 16 on reader service card

Who's who in electronics

why there is an opportunity for us
to become the dominant world-
wide supplier.” That’'s Hogan’s
goal; the timetable is 3 to 5 years,
and with the addition of O’Connor,
the team seems to be shaping up.

Beaton

Paradoxically, General Electric’s
Electronic Systems division has
been anything but systems ori-
ented: it's neither produced sys-
tems nor used a systems-engineer-
ing approach. But this is changing,
according to Roy H. Beaton, who
recently became general manager
of the division and a GE vice presi-
dent.

Beaton, 52, is no stranger to sys-
tems engineering; he was formerly
general manager of GE’s Apollo
Systems division in Daytona Beach,
Fla. Beaton says his mission at the
Syracuse, N.Y., facility “is to inte-
grate a large number of separate
entities within the division to pro-
duce total systems from a systems-
engineering viewpoint, especially in
the military sector.”

“Before this,” Beaton explains,
“the division was primarily a sup-
plier of military equipment and
subsystems. Now we're trying to
bring in systems engineering at the
division level and work down from
there.” He cites the military trend
toward total-systems procurement
as a reason for the approach.

Study group. Among the innova-
tions already under way is the crea-
tion of an advanced systems and
requirements operations  group,
which will study coordination of
the division’s diverse activities and
report directly to Beaton.
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AND THE

Attt FO52

POTENTIOMETER

Microminiature Size-Only 5”"x 1" x .15”

TC 150PPM/°C” over entire resistance range 109 to 1 Meg.
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Designed and manufactured to meet your exacting requirements in the highest
tradition of quality — by Bourns . . . the leader in adjustment potentiometers.
Whrite or call the factory, your local field ofﬁce or representative today for complete details!

*100PPM/°C AVAILABLE

BOURNS, INC., TRIMPOT PRODUCTS DIVISION . 1200 COLUMBIA AVE., RIVERSIDE, CALIF. 92507
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Fairchild can make more hybrids in

» =

‘ 4 : i u

¥
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an hour th

We can make any hybrid, in any quantity, using any
method: Thick film. Thin film. Thin film on silicon.
We can make them faster than anyone in the indus-
try. And deliver them quicker to anyone in the world.
We’ll take any functions you need and package them
any way you want. Our list of hybrid components has
everything from a simple diode to a complex LSI array.

Fairchild Semiconductor/A Division of Fairchild Camera and C

Electronics | December 9, 1968

an you can use in a month.

For your less complex applications, we have a line
of off-the-shelf standard hybrids priced like discretes.
If this commitment makes sense in general, we'd

like to send you the whole story in detail. Our
brochure is called Fairchild Hybrid Microcircuits.

It can give you more ideas in an hour than

you could use in a year. Write for it.

A e P
FAIRCHILD

//313 Fairchild Drive, Mountain View, California 94040 (415) 962-5011 TWX: 910-379-6435 SEMICONDUCTOR

Circle 19 on reader service card
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How to select the best DVM
in the medium price range:

HP 3440 SERIES

FAIRCHILD 7000 SERIES

TO MEASURE DC VOLTS

price
ranges
overranging
accuracy—
24 hours
3-month stability
noise rejection
common mode, 60 Hz
normal mode, 60 Hz
input resistance—10-volt range

$1295
3
5%

05% r. + .01% f.s.
.05%

30-70dB
30 db
10.2 megohms

$1275
20%

V1% r.t O01% t.s:
o oy

not specified
30 dB
Ay

TO MEASURE MILLIVOLTS

price

accuracy—100 mV

3-month stability

input resistance

common mode noise rejection
autoranging—100 mV to 1000 V

$1610

10% ri £506% s
05%

10.2 megohms

TO MEASURE AC VOLTS (100 kHz)

price

ranges

basic accuracy

auto ranging

common mode noise rejection

$1775

3

0% r. £ .02% f.s.
no

not specified

$1725

4

0% . 025% fis.
yes

not specified

TO MEASURE OHMS

price $1525 (incl. $1385
mV and current)
ranges 5 5
basic accuracy 30% r. + .01% f.s. 05% r. + .02% f.s.
max. voltage across unknown @ 1.2v
MULTIMETER CAPABILITY
price T $1895
functions — dc,ac, mV,ohms,
current

source of data

catalog—1968

#7000 - 8/67




NLS X2 SERIES DANA 4400 SERIES

$1180 (< $1150 )
3

20% 20%
02%r. £ .01% f.s. 01% 1. 01% f.s.

not specified

¢
Sk

100 dB
30 dB
10 megohms

$1630 (incl. ohms)
06% r. £ .05% f.s.
not specified

not specified

no

$1480

06% r. £ .02% f.s. A0% 1. + (02%1:5.

]

yes yes
not specified 60 dB

$1630 (incl. mV) $1795 (incl. mV and ac)
5 5

02% T & .06% f:s. 01% r. £ .02% 1.

16v 1.2v

$2230

dc,ac, mV, ohms, dc,ac, mV,ohms
current, ratio

#002 - 6/67 catalog - 1968

The rest of the series 4400 specs are in our new brochure along with those
on all the Dana pvM’s. A letterhead request will get you a copy.
Dana Laboratories, Inc., 2401 Campus Drive, Irvine, California 92664.

DANA
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Sure. And medical technician’s.
And doctor’s, too, for that matter.

Anybody who has to operate
medical instrumentation sooner or
later will appreciate the advantages
of our circuit breakers over the
usual fuse arrangement.

You don’t have to keep replace-
ments on hand. Or worry about
having the right size. Or remember
where you put the spares in
an emergency.

(It may sound melodramatic
to say so, but under certain
circumstances, a breaker could
save a life.)

As a designer, you naturally
have to worry about cost. But,
with OEM discounts, our Series JA
breaker is quite reasonable.
Particularly when you consider

Nurse’s alde"

the kind of premium protection
it provides:

e ultra-precise current ratings,
from 0.020 to 30 amp

e response characteristics job-
matched to the specific needs of
your equipment

e special-function internal
circuits: (like relay-trip, for example)
that can greatly simplify equipment
circuitry

e color-codability for instant
recognition

e five year warranty

Our Bulletin 3350 will provide
you with all the details you’ll need
to prescribe the right JA breaker
for your next medical instrument.
It’s yours for the asking.
Heinemann Electric Co.,

2600 Brunswick Pike,
Trenton, N.J. 08602.

HEINEMANN .
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Meetings

Reliability symposium

The formal trappings of the reli-
ability business—manuals, specifi-
cations, standards —have been a
feature of military and space elec-
tronics programs for the past dec-
ade. And they’re now being applied
to the non-Government field. This
extension of reliability technology
will be the theme of the 15th An-
nual Svmposium on Reliability, to
be held in Chicago, Jan. 21 to 23.

An indication of the theme is that
the two keynote addresses will be
given by consumer-industrial men—
Thomas Morrow, vice president of
Chrysler, and Thomas Wands, vice
president of Sears, Roebuck.

Included in the range of reliabil-
ity topics on the agenda: marine
products, consumer electronics,
manufacturing, welding and solder-
ing, lasers, software, and, of course,
military and space systems.

Broad view. Nondestructive elec-
tronic testing is included in the
symposium for the first time. In
the one-day session on nondestruc-
tive testing the topics again reflect
diversity: shipbuilding, bridges,
and building construction will be
included.

Another session included for the
first time is on medical instrumen-
tation. Among the papers: safety
and reliability in medical electron-
ics by Prof. Jesse Crump of the
Polytechnic Institute of Brooklyn
and “Hazards in Hospital Instru-
mentation” by J. A. Hopps of the
National Research Council of Can-
ada. Other items on the agenda
for the first time are a panel on
reliability and cost and a panel on
reliability in consumer electronics.

One session that has always
proved controversial in past years
and gives every indication of re-
maining true to form is on math
and prediction techniques. For ex-
ample, R. E. Myers of Honeywell
in his paper “How Meaningful Are
Reliability Predictions?” will assert
that most of them are based on
premises which are suspect.

For further information write 1969 Annual
Symposium on Reliability, c/o C.M. Bird, reg-

istration vice chairman, 26 Yawl Dr., Cocoa
Beach, Fla. 32931.

(Continued on p. 24)

Circle 23 on reader service card—>



5] » 2
Allen-Bradley hot-molded resistors are the first resistors to meet

l rs the requirements at the S /eve/ of the new MIL-R-39008A speci-
fication, which covers the general requirements for established reliability

for Insulated Fixed Carbon Composition Resistors. ® And Allen-Bradley
provides this “peak” performance in a/l three ratings—the 1 watt,
1/2 watt, and 1/4 watt—and over the complete resistance range from

2.7 ohms to 22 megohms! ® This conclusively demonstrates the

superiority of Allen-Bradley’s exclusive hot-molding tech-

nique. Completely automatic machines developed, built, and

used only by Allen-Bradley produce such uniformity from

resistor to resistor—billion after billion—that long-term performance can be accurately predicted. And

Allen-Bradley hot-molded resistors have no known incident of catastrophic failure. ® For complete

specifications on this quality line of resistors that afford tops in performance,

please write to Henry G. Rosenkranz and request Technical Bulletin 5000. @
Allen-Bradley Co., 1201 S. Second St., Milwaukee, Wis. 53204. Export |
Office: 630 Third Ave., New York, N.Y., U.S.A. 10017. In Canada: \w

Allen-Bradley Canada Ltd. A LLE N - B RA D LE Y

@ " QUALITY ELECTRONIC COMPONENTS

Type CB
1/4 WATT

Type EB
1/2 WATT



/s Shank
Solid Carbide
CGircurt Board Drl

4 FACET POINT

for bur-free
no smear holes

any questions?

THE METAL REMOVAL COMPANY
1859 W. Columbia Avenue @ Chicago, lllinois 60626
Plants located in CHICAGO / LOS ANGELES / SAN JUAN

MASTER TOOL AND WHEEL MAKERS FOR THE WORLD
END MILLS / DRILLS / REAMERS / BURS / SPECIAL TOOLING
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Meetings

(Continued from p. 22)

Calendar

Symposium on Adaptive Processes,
IEEE and UCLA; University of California
at Los Angeles, Dec. 16-18.

Winter Institute in Computer and
Information Sciences, University of
Florida; Gainesville, Dec. 17-21.

American Association for the
Advancement of Sciences; Dallas,
Dec. 26-31.

Symposium on Reliability, IEEE;
Palmer House, Chicago, Jan. 21-23.

Second Hawaii International Conference,
Department of Electrical Engineering,
University of Hawaii, Honolulu, Jan.
22-24.

Winter Power Meeting, IEEE; New York,
Jan. 26-31.

International Symposium on
Information Theory, IEEE;

Nevele Country Club, Ellenville, N.Y.,
Jan. 28-31.

PMA Meteorology Conference, Precision
Measurements Association; The
Ambassador, Los Angeles, Feb. 3-5.

Winter Convention on Aerospace and
Electronics Systems (Wincon), IEEE;
Biltmore Hotel, Los Angeles,

Feb. 11-13.

International Solid State Circuits
Conference, |IEEE; University of
Pennsylvania and the Sheraton Hotel,
Philadelphia, Feb. 19-21.

Particle Accelerator Conference, IEEE;
Shoreham Hotel, Washington,
March 5-7.

International Convention & Exhibition,
IEEE; Coliseum and Hilton Hotel,
New York, March 24-27.

Conference on Lasers & Optoelectronics,
IEEE; Southampton, England, March
25-27.

Semiconductor Device Research
Conference, |EEE; Munich,
West Germany, April 11-14.

Joint Railroad Conference, |IEEE;
Queen Elizabeth Hotel, Montreal,
April 15-16.

International Magnetics Conference
(Intermag), |IEEE; RAI Building,
Amsterdam, Holland, April 15-18.

International Geoscience Electronics
Meeting, IEEE; Twin Bridges Marriott
Hotel, Washington, April 16-18.

(Continued on p. 26)
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~ Onlythe new
adley Type S cermet trimming
tors have all these features

~shown twice actual size

ﬂ”/ \

for side
adjustment

for top
adjustment

75-08-7E

The Allen-Bradley Type S is a one turn
cermet trimmer in which you will find
incorporated a wider range of features
than in any other trimmer now on the
market. Here are a few of the more
important features.

* COMPACT—body is %" dia.

= BUILT FOR EITHER TOP OR SIDE
ADJUSTMENT

=" 50 OHMS THRU 1 MEGOHM

® THE SEALED UNIT is immersion-proof

* TEMPERATURE COEFFICIENT less
than 250 ppm/°C over a/l resistance values
and complete temperature range

®= UNIQUE ROTOR DESIGN provides ex-
ceptional stability of setting under shock
and vibration

® SMOOTH CONTROL, approaches infi-
nite resolution

®* PIN TYPE TERMINALS for use on
printed circuit boards with a 1/10” pattern

* VIRTUALLY NO BACKLASH

®* WIDE TEMPERATURE RANGE from
—65°C to +150°C

" RATED % watt @ 85°C

* EXCEPTIONAL STABILITY under high
temperature or high humidity

®* MEETS OR EXCEEDS ALL APPLICA-
BLE MIL SPECS

®* COMPETITIVELY PRICED!

You’ll find the new Type S trimmer
equal to the traditional Allen-Bradley
quality. You really ought to know
more about the Type S. Won’t you
write for detailed specifications? Allen-
Bradley Co., 222 W. Greenfield Ave.,
Milwaukee, Wis. 53204. In Canada:
Allen-Bradley Canada Limited. Ex-
port Office: 630 Third Ave., New York,
NeY U, STAC 100174

ALLEN -BRADLEY

QUALITY ELECTRONIC COMPONENTS




WE'VE JUST

MADE THE INDUSTRY'S

BROADEST LINE
OF TEFLON TAPES
A LITTLE BROADER

HM225

By about a thousandth of aninch.

That's the thickness of the Teflon film used in our new HM225
Temp-R-Tape®. With its silicone polymer pressure sensitive adhesive
it mikes out to only .00225”.

Along with the super-slipperiness of Teflon, HM225 has low elon-

gation, high strength, easy no-curl handling, outstanding electrical
properties and a —100 to +500 F operating range.

You can’t buy a thinner Teflon tape that offers this combination of
unique qualities.

CHR has a tape of Teflon to match just about any design requirement
you may come up with. And with the other new high modulus tapes
(see box) CHR has the broadest line in the industry. * TM of DuPont

NEW CHR TEMP-R-TAPE OF TEFLON

Four HM series tapes are available with silicone polymer
pressure sensitive adhesive: HM225—2% mils, HM350—
3% mils, HM650—6%2 mils and HM352—3%2 mils with
the Teflon surface treated to promote adhesion of
varnishes.

For the widest selection of tapes of Teflon in the industry
see your nearest CHR distributor for technical assistance

and prompt delivery. Look in the Yellow Pages under
“Tapes Industrial” or in major industrial directories and
microfilm catalogs under CHR. Or write for details and
sample. The Connecticut Hard Rubber Company, New
Haven, Connecticut 06509.

CHR

Subsidlary of U.S. Polymetric, Inc.
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Meetings

(Continued from p. 24)

Conference on Switching Techniques
for Telecommunications Networks,
IEEE; London, April 21-25.

Southwestern Conference & Exhibition,
IEEE; Convention & Exhibition Center,
San Antonio, April 23-25.

Electrical & Electronic Measurement
and Test Instrument Conference,
Instrumentation & Measurement
Symposium, |IEEE; Skyline Hotel,
Ottawa, Canada, May 5-7.

Rocky Mountain Bioengineering
Symposium; University of Wyoming,
Laramie, May 5-6.

Frequency Control Symposium, Electric
Components Laboratory, Army
Electronics Command, Shelburne Hotel,
Atlantic City, N.J. May 6-8.

Short courses

Modern on-line process analysis and
control, University of Wisconsin, Madi-
son, Wis., Dec. 12-13; $70 fee.

Evaluation technology, University of
Calif., Los Angeles, Jan. 20-24; $285
fee.

Winter institute in computer and infor-
mation sciences, University of Florida,
Gainesville, Fla., Dec. 17-21; $250 fee.

Call for papers

Geoscience Electronics Symposium,
|IEEE; Marriott Twin Bridges Motor
Hotel, Washington, D.C., April 16-18.
Jan. 1 is deadline for submission of
abstracts to M.E. Ringenbach, director,
Equipment Development Lab, U.S.
Weather Bureau, Room 201, Gramax
Building, 8060 13th St., Silver Spring,
Md. 20910.

Electrical and Electronic Measurement
and Test Instrument Conference, IEEE;
Skyline Hotel, Ottawa. Jan. 15 is dead-
line for submission of abstracts to Dr.
George E. Schafer, Institute for Basic
Standards, National Bureau of Stan-
dards, Boulder, Colo. 80302.

Conference on Laser Engineering and
Applications, IEEE; Washington Hilton
Hotel, Washington, D.C., May 26-28.
Jan. 17 is deadline for submission of
abstracts and summary to Dr. William
B. Bridges, Hughes Research Labora-
tories, 3011 Malibu Canyon Rd., Malibu,
Calif. 90265.
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Systron-Donner worked till we could give you
a line of DVM's clearly superior to any others on
the market today. Take the tiny Model 9000 you
see here:

We gave it a clean, modern design and pivoted the
display so you can adjust it to be read without
stooping and craning your neck.

We gave it a quick response input amplifier to
eliminate hunting and enable it to track varying
inputs. That means you don't have to wait while
the digits flicker every time you tweak a pot.

We used the best conversion technique—dual

slope integration—to give it 80 db noise rejection
and maximum long-term accuracy.

We made it read current and resistance as well
as voltage to broaden its utility.

We made it show polarity, decimal point and unit
of measurement so just about anyone can use it
without risk of error.

And we gave it a price tag you can afford: $395.

Little Model 9000 is but the smallest of an elegant
new family that includes .01 DVM'’'s and mul-
timeters in easy-to-carry cases or flat Thin Line
configurations that take only 1-3/4" of rack space.

L
SRRERR

:“*!?.3

SYSTRON &=3 ) DONNER

888 Galindo Street, Concord, California 94520). Telephone (415) 682-6161




New connectqrs. :
New standardization.

JT concepts have really branched out at Bendix.

Now—to the thousands of JT users who like the
advantages of rear-release crimp contacts— Bendix
offers the opportunity to standardize. It’ll ease
operation, installation and maintenance problems
in the field. Cut back on spares and application
tools. And you’ll enjoy the inherent benefits of size
and weight savings, reliability and extended con-
nector life. You liked rear-release crimp contacts so
well, we're putting them in all kinds of connectors in
all kinds of shapes. Rectangular connectors, cylin-

28 Circle 28 on reader service card

drical connectors, printed circuit connectors, rack
and panel connectors. All with solder or filter con-
tact options. A full variety of shell sizes and types.
Many insert patterns with 12-, 16-, 20-, 22- and
22M contacts. Double-density models with up to 128
contacts. Plus some entirely new designs coming
your way soon. If you haven’t tried them by now,
you should. They’ll grow on you. Write Electrical
Components Division, The Bendix Corporation,
Sidney, New York 13838.

Bendix g Electronics
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At .0008" Dia. ... there is no second source

The tungsten carbide capillary tip and its complete family
of accessories for thermal compression nailhead bonding
was created and introduced by Tempress in 1963. ... Only
from this pioneering source can you purchase the entire
system, designed from the beginning to give maximum
efficiency: tungsten carbide capillary tip, heated shank
and power supply that provides constant capillary
temperature from 0° to 350°C, testing pyrometer
for the tungsten carbide tip, capillary unplugging
fixture and punches, and flame-off torch with sap-
Circle 30 on reader service card

phire orifice insert. Tempress also created and supplied
the tungsten carbide ultrasonic bonding tool and pioneered
its technology. . . . When you purchase Tempress miniature
assembly tools and production equipment, you tap the ulti-
mate source of high precision...the Tempress Standard of
Excellence. In fields demanding high precision,such as semi-

conductor manufacturing, there is no second source.

TEMPRESS

Tempress Research Co., 566 San Xavier Ave., Sunnyvale, Calif. 94086
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Editorial comment

Vintage year in Europe?

It may seem foolhardy to predict how electronics
in Europe will fare during the coming year. The
repercussions of last month’s international mone-
tary crisis have hardly subsided and the experts
are far from agreed that the steps taken to stabilize
the world’s currencies will work. Added to this
uncertainty is the chance of strikes and political
unrest.

Nevertheless, it’s possible to make some pre-
dictions based on the situation in three European
countries: West Germany, France, and Britain.
Together they account for the bulk of Europe’s
total electronics output. And with these nations
as indicators, the outlook is favorable.

West Germany. If the crisis involving the mark
and the franc did nothing else, it confirmed that
the dominant economy in Western Europe is West
Germany’s. While financial specialists fretted, the
mark grew steadily stronger, attracting speculators’
francs in anticipation of a revaluation of the mark
that hasn’t materialized. Instead the German gov-
ernment has held fast, agreeing to a 4% to 6%
indirect revaluation through import-export tax
modifications.

Just how did Germany reach its current posi-
tion of national strength and prosperity? Much
of the credit must go to the industrialists who a
year ago laid careful plans to pull the economy
back from its 1967 doldrums. They anticipated an
expanding economy this year and invested heavily
in new plant. Much of the money went for equip-
ment aimed at boosting productivity, an investment
that was reflected in more demand for instrumen-
tation and industrial electronics gear. Unemploy-
ment dropped to virtually zero and a labor short-
age sharpened the need for even more automation.
The installation of process-control computers alone
is expected to jump next year by 25% to 50%.

The prosperous German consumer is expected
to continue to spend more on electronics, a trend
that began in this year’s second quarter. The more
optimistic forecasters are predicting sales of 400,-
000 color tv sets in 1969. And the industry expects
to sell another 1.5 million black-and-white sets as
well.

Meanwhile, the German post office intends to
continue its massive spending for communications
gear. During the next year it will evaluate four
competitive pulse-code-modulation systems that
have been installed in local exchanges.
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The rosy outlook in West Germany is reflected
by optimism in Holland, Belgium, and Luxembourg
—all of whom look to Germany as an important
outlet for their electronics wares.

France. While Germany prospers, France hopes
to recover from lost opportunities and economic
setbacks. Most damaging were last spring’s strikes,
which cost the country $3 billion in lost output
and brought a wave of inflationary wage increases.
President de Gaulle has opted for austerity rather
than devaluation to protect the faltering franc. To
slash the expected deficit, there’ll be a cutback in
government spending, so that a number of formerly
sacrosanct defense projects will be stretched out
during 1969. But although the government is hold-
ing down its direct expenditures, it will encourage
plant expansion and improved productivity through
tax incentives. French process-control and indus-
trial electronics firms could profit handsomely.

The wage rises may have slowed the French
economy as de Gaulle says they did, but they’ve
also put the French worker in a spending mood.
Despite austerity, consumer electronics firms could
have a good year.

Britain. The British are generally optimistic
about the prospects for the year ahead. The gov-
ernment, through its Industrial Reorganization
Corp., has encouraged mergers to create companies
that can compete favorably with U.S. electronics
firms. In addition, there’s a trend to develop those
markets in which Britain holds an advantage over
its U.S. competition—Russia and Eastern Europe,
for instance. Like its German counterpart, the
British post office will spend money to enhance
its communications system and will evaluate pcm
system installed by four firms.

Unfortunately, the British consumer may adopt
a more conservative stance next year. Deliveries
of items such as color tv sets are expected to slow
in the wake of government actions to freeze wages
and restrict consumer credit. The Briton who in-
tends to buy will find prices high. Color tv sets
average $700 (and most are rented); tape recorders,
previously tax free, are now subject to a sales
levy of about 20%.

If the bellwether countries are any indication,
electronics in Europe should enjoy a profitable year.
In the next issue, Electronics will publish a com-
prehensive country-by-country analysis of Europe’s
1969 electronics markets, = =
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If your TWTs don't play because of coercive force problems,

our HyCo Alnico 8 is the solution.

What can HyCo do for your traveling
wave tubes that no other alnico can?
Offer you the highest coercive
force of any alnico, for one thing:
1900 oersteds, in our HyCo 8H.
From samples to production quanti-
ties, HyCo is consistent in high coer-
cive force, resistance to demagnet-
ization, and temperature stability.
Want to avoid the exacting process
of calibrating your magnets and
stacks? We're the only manufacturer

offering production quantities of
calibrated TWT assemblies (and
we'll even sell you a calibrator).
When it comes to residual induc-
tion, our HyCo 8B is the highest
among all the alnico 8 types. Look to
HyCo 8 materials to save weight and
space in applications like klystrons,
BWOs, reed switches,
relays, motors, gener-
ators, meters and in-
struments. Write for

all the HyCo details to Mr. C. H.
Repenn, Manager of Sales, Indiana
General Corporation, Magnet Divi-
sion, Valparaiso, Indiana.

Typical Properties HyCo8B HyCo 8H

Residual Induction (By) gauss......... 8500 7000
Coercive Force (Hc) oersteds.... .... 1600 1900
Energy Product (BqHg) max.......5.00x10¢ 5.00x108

Peak Magnetizing Force—oersteds....6000 6000
Permeance Coefficient at (BqHq) max...5.25 4.25

INDIANA GENERAL

Making Magnetics Work




Autonetics unveils
all-MOS computer

Electronics makers
woo phone concerns

One-tube tv camera
for medicine draws
military attention

CBS presses EVR
on tv set producers

Electronics Newsletter

December 9, 1968

The D-200 general-purpose avionics computer Autonetics will show at
this week’s Fall Joint Computer Conference is a mockup of the first such
machine to use only metal oxide semiconductor large-scale integrated
arrays in its central processor, control unit, and memory. MOS has here-
tofore been limited to a few special-purpose computers.

A breadboard of the Autonetics design is operating now. The proto-
type will measure 5 by 6 by 7 inches, and will be ready in March. It will
be suitable for aircraft navigation applications, although officials say it
could also handle such other functions as fuel management in jet engines.

The computer, which consumes 10 watts, has been proposed to at least
one of the military services. Its central processor has 24 arrays of eight
different types, ranging in complexity from 142 MOS field effect tran-
sistors to 1,053. The unit has a 108-microsecond multiply time, a 112-psec
divide time, and a 4-usec memory cycle. Most other instructions take
8 psec. A 1-psec memory cycle time is in the offing when the present 250-
kilohertz clock rate is boosted to 1 megahertz.

Electronics firms, especially those producing communications gear and
semiconductors, have flocked to the annual meeting of the Independent
Telephone Association in Miami this week. The reason: with the Carter-
phone decision opening the way for independent firms to produce phone
equipment, electronics companies are eagerly wooing their potential
customers. Currently, most phone gear is produced by the Bell System’s
Western Electric Co. or its licensees.

A one-tube color tv camera developed for the medical market is being
considered by the Navy and Air Force for reconnaissance and remote-
control operations. Military experience with color tv systems has been
none too good, but the two services want to take a look at the CBS
Laboratories’ camera because it weighs only 12 pounds and is consider-
ably less complex than three-tube units. And while the conventional
cameras require a high ambient light level, the CBS camera uses a sec-
ondary electron conduction vidicon that can record pictures at levels as
low as starlight.

The tube, operating with a synchronous color filter wheel, utilizes the
field sequential video principle developed years ago. In reconnaissance
applications, camouflaged or man-made objects could be easily detected
if the primary-color filters were replaced by those of other colors.

A prototype of the medical system is now being field tested at the
Army’s Fitzsimmons Hospital in Denver. CBS plans to market the unit
next spring for $15,000.

For the past several months, executives have been trying to get television
set producers around the country to design CBS’s electronic video record-
ing (EVR) units into their receivers [Electronics, Sept. 4, 1967, p. 25].
Most of the set makers confirm that talks have been held, but they
decline to say whether any accords have been reached. It’s understood,
however, that at least one U.S. set producer has already agreed to build
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Government may
make Navy's Cains
an in-house project

DuBridge will back
more science funding

Addenda

Electronics Newsletter

the CBS equipment into some of its sets. It’s estimated that EVR would
add $120 or less to the price of a receiver. CBS marketing plans are to
be disclosed this week in New York.

Technical details of EVR haven’t yet been disclosed by CBS, but this
much is known: the system will be able to play back up to an hour of
black-and-white programing directly on the set, and the recording film
will fit into a small cartridge that’s plugged into the set.

The current EVR design is limited to black-and-white pictures, but
CBS is understood to be working on a color system.

Industry reports indicate that the Navy hasn’t come up with sufficient
funds to have a contractor build its Carrier Aircraft Inertial Navigation
System (Cains), a ship-borne unit that would quickly align, via radio
link, the inertial systems of carrier-based planes using the ship’s inertial
navigation system [Electronics, Oct. 30, 1967, p. 44]. One source says the
system could wind up being furnished by the Government itself by
modifying existing equipment.

Specs for the fast-reaction system have been sent to potential builders
of both the VSX antisubmarine-warfare aircraft and the VFX fleet defense
fighter to serve as a guide to navigation requirements. For the VSX, the
fast-alignment inertial system is clearly labeled an industry-furnished
item. For the VFX, Cains was originally spelled out as Government-
furnished, but an amendment to that specification calls for an alterna-
tive bid from industry.

“It’s still up in the air,” says one observer, who believes that if industry
is called upon to build the Cains equipment, the leading contenders will
be AC Electronics, General Precision, and Litton Industries. Eight
firms answered the Navy’s request for proposals for six prototypes [Elec-
tronics, Sept. 30, p. 63].

Lee A. DuBridge, who is retiring as president of California Institute of
Technology to become Nixon’s science adviser, will probably push for
increased Federal funding of scientific research, particularly at univer-
sities. He can also be expected to oppose any moves to combine civilian
and military space efforts. His attitude towards an expansion of the
antiballistic-missile program isn’t known, but there’s some speculation
that he may oppose it on scientific grounds.

Control Data’s new giant computer, the 7600, is expected to cost about
$5 million (for details, see page 45). However, a source at Lawrence
Radiation Labs says that facility is buying two machines for about $3.8
million each. . .. Two impending airline decisions are being eagerly
awaited by AC Electronics and Litton, who both have commercial iner-
tial navigation systems. United Air Lines is expected to decide early next
year—probably in March—whether it will retrofit the stretched-out DC-8’s
on its Hawaiian run. And Eastern Airlines is also considering a retrofit
for its big jets, according to industry sources. United would want its
DC-8 systems by June. . . . Indiana General is about to start selling quan-
tities of plated wire for computer memories. Currently, firms producing
plated-wire memories—including Univac, Honeywell, and Electronic
Mlemories [Electronics, Oct. 14, p. 216]—have to make the wire them-
selves.
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Epitaxial Reactors

and Cold Wall Furnaces

HIER_ VL &8 HUBLE INDUSTRIES

o o e e o e e e o e B

Only Hugle Industries offers you this large range of models, then makes them
available in either semi-automated or fully automated modes. The automatic units
feature our exclusive Hl integrated circuit process controller. Soft-ware and
installation are furnished free with these models.

Choose the model and mode that suits your operation.

HIER | 14-1” wafers or 4-2” wafers HIER IV 60-1” wafers or 12-2” wafers
HIER Il 25-1” wafers or 4-2” wafers HIER VI 85-1” wafers or 18-2” wafers
HIER Il (Thin Film) 14-1” wafers or 4-2” wafers HIER VII 108-1” wafers or 27-2” wafers

And Our Newest Addition... EPI GRANDE (Barrel) 140-1” wafers or 40-2” wafers

Other Hugle Industries’ products include: Diffusion Doping Systems D100 Series Epitaxial Doping
Systems Model 100 Infrared Microscope Model 1300 Ultrasonic Wire Bonder Model 1400 Beam
Lead Bonder Model 2000 Flip Chip Bonder PCD Process Controller.

Call Mr. Dave Davis, Marketing Manager, at (408) 738-1700 for further information.

HUGLE Industries

750 NORTH PASTORIA AVENILIE QIINNVYVAI F CAl IENARNIA aAnas



FLEXIBLE CABLE
PRINTED CIRCUIT
APPLICATIONS

THREE-CONNECTOR ASSEMBLY
WITH FLEXIBLE TAPE CABLE
FOR PRINTED CIRCUIT APPLICATIONS

Connect...with a Continental Connector

CONTINENTAL[<=ICONNECTORS

CONTINENTAL CONNECTOR CORPORATION = WOODSIDE, NEW YORK 11377

For the Sales Representative Nearest You, See Our Listings in EEM and VSMF Directories
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Who can make your precision
resistors take up less space?

[

And not just less space than they take up separately.
But less space than they’d take up if transformed
into wire-wound resistor networks. We can
accomplish this... by supplying you with
our ‘“‘second-generation’ Jeffers JXP metal
film networks. These highly reliable
packaged resistor assemblies can

deliver volume savings of up to 80% —
while reducing your costs, too. Drop us
aline for details. And ask about our ability to
custom-tailor our networks to your precise
needs. It’s all part of our package.

The passive ipnovators
at Airco Speer.

AI RCU SPBEI‘ E|BCTI‘UHIC BUHIPUI'IBHIS include Speer resistors, Jeffers JC precision resistors, Jeffers JXP precision

resistors and networks, Jeffers inductors and capacitors and PEC variable resistors and trimmer potentiometers.
St. Marys, Pa. 15857 . Bradford, Pa. 16701 - DuBois, Pa. 15801 . Toronto 15, Ontario.



20,000,000 customer-proven

TI plastic ICs
are doing their job...

more are available now to do yours...
from DEECO

Molding compound adheres
tightly to leads over temperature
range of —55° to +150°C...

preventing moisture intrusion

Stiff leads with 0.060" shoulders
give strength and stability for
automatic insertion and handling

Pin shoulders support package
above PC board...allowing free
air circulation and preventing
formation of moisture pockets

Good heat conductivity of
molding compound keeps
temperature rise of package
to 70°C per watt

Low mounting of circuit permits
uphill bonding...preventing
internal shorts

Solid molded package supports
bonding wires...giving maximum
resistance to shock, vibration

and acceleration

~ Leads are firmly anchored in
package for mechanical strength

Mounting platform extends full
length of package for up to 500
mW heat dissipation

If your plans call for economical,
reliable plastic integrated circuits,
don’t settle for substitutes...get
TI plastic. We carry large stocks
of TI plastic ICs—TTL, DTL, and
linear—so we can fill your orders
promptly.

You don’t have to worry about
reliability when specifying T'I plas-

DEECO%Inc.

DISTRIBUTORS — SERVING INDUSTRIALS EXCLUSIVELY

38

tic. Over 1500 customers have pur-
chased more than 20 million cir-
cuits in three years. This user ex-
perience has been so satisfactory
that TI plastic is the industry’s
fastest growing package design.
Ideal for industrial/commercial
applications and preferred for a
growing number of military/avi-

onic projects, TI plastic ICs are
stocked in depth for industrial and
military temperature ranges.

If you need prices or delivery in-
formation, call us direct and get
quick answers to your questions.
For a documented report on plastic
IC reliability, circle 230 on the
reader service card.

Histalsommg ~&

618 FIRST STREET N. W. » CEDAR RAPIDS, IOWA * PHONE 319 365-7751
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NOTICE TO READER:

What’s happening tomorrow
in keyboards has just happened

What's inside the little black box shown above has

advanced keyboards into the next generation,
overnight. For more on this major breakthrough,

and what it can mean to you, turn the page.
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Whats inside this
little black box?

breakthrough
in keyboard
echnology from

MICRO SWITCH

Inside this key is a new discovery. Using the Hall effect,

MICRO SWITCH has developed the world’s first practical
application of an integrated circuit as a keyboard switching
element. An integrated-circuit chip (only .040" square) is actuated
with a magnet mounted on a plunger. Thus, MICRO SWITCH
has combined integrated circuitry with manual actuation to

bring you an all solid state keyboard, unlike any other ever made.
It is called SSK. A keyboard unmatched in reliability,

flexibility and low cost!




it makes

possible this
all solid state

keyboard...
SSK... the
first of its kind

SSK s a keyboard that is compatible with your
present and next generation communications
and data preparation equipment. Assembled,
wired and encoded—ready to plug into your
equipment.

A breakthrough in keyboard reliability

From key to connector, every unit of the new
SSK keyboard is all solid state. The only
moving mechanical part is the plunger. There
are no mechanical linkages and no moving
contacts to wear or fail. The result is un-
equalled reliability.

A breakthrough in keyboard economy

You get triple economy. First, the initial cost
is less, tailored to your high production com-
mitments. Second, the bounce-free output of
SSK requires no special interface circuitry to
adapt it to your equipment; just plug it in.
Finally, being solid state, SSK is practically
maintenance free; cuts your service costs to
the bone.

All in a completely flexible package!

Formorefactson MICRO SWITCH SSK,
turn the page.




SSK...a completely
flexible package...

MICRO SWITCH solid state keyboard flex-
ibility adapts to your format and encoding
needs. All standard key arrays and custom
arrays, block or offset. Encoding of any 8-bit
code (or less) ; hexadecimal ; Baudot; BCD;
USASCII mono-mode, dual-mode and tri-
function ; plus EBCDIC and custom codes.
You may choose from a complete selection
of customized legends and colors. Let us
know the control functions you require—
we'll match your needs to the letter. There's
no reason anymore to compromise for any
less—or pay for more—than what you want.

Featuring the latest

human factors
considerations...

A. Two-Key Rollover permits typing at burst
speeds without causing a system error
output.

B. Universally accepted truncated keys com-
bined with standard typewriter offset ar-
rangements between rows, permits accu-
rate high-speed typing without hindering
the natural flow of operation.

C. SSK offers sloped key or stepped key rows.

D. Custom molded-in legends are integral
part of button, cannot be obscured by
wear.

Backed by

MICRO SWITCH
Capabilities

Through advanced design concepts, com-
plete engineering facilities, innovative assem-
bly techniques, and unique quality assurance
procedures, MICRO SWITCH is prepared to
supply your every keyboard need. This means
new reliability and flexibility in mass-produc-
tion quantities with attractive customized
appearance giving new sales appeal to your
equipment.

Make no decisions on keyboards until
you see what's happening at MICRO
SWITCH. Send the coupon today.

| SSK wmicro switch

Freeport, lllinois 61032

Dear Sir,
| would like further information about MICRO SWITCH
SSK solid state keyboards.

Name & Title

City. State Zip.




Help Yourself

To Better Power
Circuit Systems
With This

All-New Designer's
Handbhook!

Two hundred and fifty information-packed pages that
will help you make the best use of the best of today’s
power transistors, rectifiers, thyristors and regulator di-
odes — with proven circuits springboarding auxiliary
ideas for your future requirements!

“How-to-do-it’’ is the keynote. Nearly 150 bread-
boarded and tested designs — many of them unique and
up-to-now-unpublished — point the ways to a great vari-
ety of state-of-the-art power semiconductor applications.
Even for a given power system, such as dc-ac conversion
multi-faceted approaches are described: low and high
voltage inputs and high power outputs, 60 Hz to 15 kHz
switching frequencies, unregulated and regulated output
with and without overload protection and using SCR’s
and transistors.

Specific titled sections include:
e Motor Speed Controls
e Inverters and Converters
e Regulated Power Supplies
e Static Switching
e Servo & Audio Power Amplifiers
e Thyristor & Transistor Switches

The first of many section highlights illustrates excel-
lent control of ac induction motors through two unique
designs followed by dc motor speed controls featuring
control of rotation direction, compensation for load
changes and optical feedback. Other chapters are equally
engrossing spotlighting series, parallel and impulse-
commutated thyristor inverters; overload circuit protec-
tion with automatic reset with no series resistance to
power source; triac-relays with no contact bounce or arc-
ing; low-distortion, transformerless, load-protected power
amplifiers and much, much more.

Learn the latest in power circuit designs
with this invaluable technical library
addition. Send for your copy today!

(To receive “Semiconductor Power Circuits,” send check
or money order for $2.00 payable to Motorola, Inc., to Box
20912, Phoenix, Arizona 85036.)

MOTOROLA

Power Semiconductors

~ whene the priceloss ingrediont & cane!
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Noisy Signal?

Extract it with a PAR
Waveform Eductor”™

The PAR Waveform Eductor is a sig-
- nal averager used to extract repetitive
signals from noise. For complete in-
formation or to arrange a demonstra-
tion of this instrument, which is priced
at only $4,200, write Princeton Applied
Research Corporation, P.O. Box 565,
Princeton, New Jersey 08540, or call
(609) 924-6835.

PRINCETON APPLIED RESEARCH CORPORATION
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Computers

Walk-in model

Not since 1951, when Univac 1 was
built, has anyone designed a com-
puter big enough for a man to walk
into. Univac’s 1’s performance is
far surpassed today by a small
unit sitting on a desk top, but its
shape has been resurrected by the
Control Data Corp., which bills
itself as the builder of the world’s
largest computers. The new ma-
chine [Electronics, Sept. 30, p. 34],
the CDC 7600, exceeds the perform-
ance of even the biggest machines
previously built by the company.

The most important hardware
features in the new machine are
the small core memory that serves
as a buffer between the large main
memory and the processor, the
maintenance control unit, and dis-
crete circuits. The small core mem-
ory consists of 32 banks of 2,048
words each. Each bank—a conven-
tional 3-dimensional, 4-wire unit
—can cycle in 275 nanoseconds,
storing or fetching one 60-bit word
in that time.

~—Circle 44 on reader service card

The banks are capable of 10-
way overlapping; in other words,
independent cycles can be initi-
ated in each one at 27.5-nsec cycle
time. This 27.5-nsec interval
matches the cycle time of the cir-
cuits in the machine.

Simple arithmetic. Even so, its
275-nsec cycle is fast for a core
memory—especially a coincident-
current unit. Control Data uses
hand-wired arrays of 16-mil tor-
oidal cores—instead of today’s
standard 20- to 22-mil cores—in
the small memory because they
can switch faster. The memory
banks also dissipate quite a lot of
power for their size—exact figures
aren’t yet available—suggesting
that the cores may be made of a
new type of ferrite material that
requires more wallop to switch.
It’s understood that the cores are
also only partially switched—a
high-speed technique that switches
only the material around the hole,
instead of the entire core. Noise
problems usually preclude partial
switching in 3-D arrays, but a new
material or an unusual sense wind-
ing pattern could reduce these
problems to a manageable level.

Big and small.
Control Data’s
new computer,
the 7600, is big
enough for a man
to step inside.
And it uses tiny
(16-mil) hand-
wired arrays of
toroidal cores in
its memory.
Despite its use of
cores, the
machine has a
275-nsec cycle
speed.

The main memory contains eight
banks of 65,536 words each and
operates at 176 microseconds.
Words, usually instructions, can be
individually fetched from the large
memory for use in the central proc-
essor, or large blocks, usually data,
can be transferred into the small
memory.

The 7600’s central processor con-
tains nine independent arithmetic
units, each for a narrowly restricted
class of operations and therefore
relatively simple in design. These
nine units, being separate, can op-
erate in parallel, thus speeding up
the system’s throughput. A similar
approach was used in the CDC
6600, announced in 1964.

Connected to the central proc-
essor are a number of peripheral
processing units, which control in-
put-output equipment. Each per-
ipheral processor has a self-con-
tained memory of 4,096 words of
12 bits each and eight data chan-
nels for connecting input-output
devices—either local or remote—or
additional peripheral processors.
This approach permits an in-
definitely large number of input-
output units to be connected to a
given central processor; the pen-
alty is only in the number of times
data has to be transferred from
memory to memory through a
string of peripheral processors.

Unique unit. The 7600 is the
first computer with a maintenance
control unit. This is a specialized
processor that monitors the other
components of the system without
interfering with the system’s per-
formance and permits engineers to
diagnose and exercise some com-
ponents of the system off-line while
other components continue running
normally. To the system, the main-
tenance control unit has the same
characteristics as a peripheral
processor. The maintenance and
diagnostic hardware that is some-
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times distributed throughout other
systems is pulled together into a
single unit in the 7600.

Strange as it may seem, the 7600
attains its extraordinary level of
performance even with discrete
components. Cordwood packaging
of the components achieves the ex-
treme packing density that the ma-
chine’s high speed requires, while
still retaining what CDC designers
feel is the reliability that integrated
circuits haven’t quite achieved yet.

And stranger still, Control Data
won’t disclose the price of its new
machine. It was formally intro-
duced last week, and at that time
the company declined to say why
it kept the price secret. But it is
known that the first machine is
to be delivered in January to the
Lawrence Radiation Labs.
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Space electronics

Drawn to magnetics

Researchers at the Ampex Corp. in
Redwood City, Calif., under a
NASA contract, have revived the
dream of attaining completely re-
liable, low-power magnetic logic
structures.

Ampex has produced a multi-
stage logic structure that can be
wired to an identical structure to
act as a four-stage shift register or
an eight-stage ring counter. The
key to the company’s work is a
proprietary process that permits the
fusion of two ferrite materials.

Magnetic logic circuits can re-
sume operation after a power shut-
down without starting a job over.

December 9, 1968
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1966 1967
Oct. Sept. Oct.
1968 1968* 1967
Consumer electronics ............. 109.8 105.3 107.3
Defense electronics . ............. 1164.5 166.1 149.4
Industrial-commercial electronics ....123.9 122.9 116.7
FOTAL INDUSTRY.. . .ol vo s . 143.3 143.1 132.7

Electronics production edged up 0.2 point in October from September
but was up 10.6 points from October 1967. The consumer electronics
index climbed 4.5 points in the month and 2.5 points in the year, while
industrial electronics output rose 1 point in the month and 7.2 points in
the year. Defense electronics slipped 1.6 points from the previous month
but was still 15.1 points above the year-earlier level.

Indexes chart pace of production volume for total industry and each segment.
The base period, equal to 100, is the average of 1965 monthly output for each
of the three parts of the industry. Index numbers are expressed as a percentage

of the base period. Data is seasonally adjusted.
* Revised

This minimizes power require-
ments, since circuits need not be
kept on to preserve logic states,
and maximizes reliability. NASA
thus viewed such circuits as espe-
cially suited to three- to five-year
space shots.

Uncompetitive. Herbert Heckler
Jr., Ampex materials-devices sec-
tion engineer, notes that industry
interest in magnetic logic peaked
in the 1950’s, diminishing with the
advent of the transistor and almost
dying after the development of fast
integrated circuits, which magnetic
logic could never compete with.

Magnetic-logic speed reaches its
maximum at 100-kilohertz clock
rates. However, for specialized
functions, such as long space shots,
where reliability and power rather
than size and speed are prime
considerations, magnetic logic may
be the solution, the engineers be-
lieve.

The real stumbling block to de-
veloping magnetic logic structures,
says Heckler, was that most work
has beén done with ferrite materials
developed for magnetic core memo-
ries, and most magnetic structures
have used only one ferrite material.
The ideal device, he adds, would
have different coercive forces for
various magnetic paths so that the
magnetomotive force ratio would
be equal to the product of the ratio
of path lengths and the ratio of
coercive forces.

Cut into sheets. The addition of
regions of high coercive force
would allow high ratios of mag-
netomotive force for a structure of
a given size. The ratios of mag-
netomotive force are vital in obtain-
ing controlled switching of specific
amounts of flux around the various
paths—the fundamental considera-
tion for the procession of binary
logic states through the -circuit.
Two flux conditions are equivalent
to binary 1 and binary 0.

The Ampex logic structures are
formed, basically, of magnesium-
manganese and cadmium-magne-
sium-manganese, each of which is
“doctor-bladed” into small sheets;
after drying, each material is
punched into specific shapes, which
are then compression-bonded in
patterns that determine the relative
placement of low and high coercive
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force regions. This final structure
is then sintered at high tempera-
ture, typically 1,300°C, to make the
ferrite denser and develop the de-
sired magnetic properties.

The present multistage structure,
which is about 2% inches long,
offers the possibility of mass pro-
duction, and such techniques are
now being developed at Ampex. Ef-
forts to halve the size of the struc-
ture without altering the circuit
parameters are also under way.

Industrial electronics

One-tube color camera

A sizable share of the educational,
industrial, and cable-television mar-
kets eludes color tv because the
cameras and associated equipment
cost too much. And camera makers
haven’t been able to lower their
prices much because they’ve had
to use three pickup tubes, one for
each primary color.

Last month, however, RCA intro-
duced a single-tube color camera
that considerably enhances the out-
look for those markets. Priced be-
tween $6,500 and $10,000, the cam-
era systems cost from a third to a
half less than competitive cameras.

Resolution of the new color sys-
tems is about 200 lines, adequate
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Magnetic logic.
Four-stage logic
structure (top) is
building block of
magnetic memory
* being developed
for NASA. Lower
photo shows how
structure is
wound.

for most educational purposes but
far short of the 525-line broadcast
quality. RCA engineers think higher-
resolution systems may be devel-
oped within five years, however.
This would probably also reduce
prices of broadcast-quality equip-
ment, To improve resolution for
broadcast quality, RCA could take
a number of approaches, among
them bigger vidicon tubes or dif-
ferent tubes altogether.

Primary principle. In developing
the one-tube color camera, RCA
focused on a principle developed in
the 1950’s but then discarded. No-
body worked on it because the elec-
tronics—considering the state-of-
the-art at that time—was unwieldy.
The idea was resurrected a few
years ago, when semiconductor
technology seemed to permit an in-
expensive, compact design.

Since primary colors leave a sig-
nature even on black-and-white
patterns, RCA’s Commercial Elec-
tronics Systems division began
working on methods to extract the
values of two of the primary colors
from a black-and-white picture. By
subtracting the known two, the
third can be derived.

They devised a basic design
whereby dichroic optical filters in
a sandwich configuration identify
the red and blue before the light
reaches the vidicon. The red-blue-
green image is then carried whole
to the tube, where it is converted

This probe
lights up
when a pulse
goes by.

Even a pulse as short as 30 ns—posi-
tive or negative—will cause this logic
indicator to flash a signal.You can trace
pulses, or test the logic state of TTL
or DTL integrated circuits, without
taking your eyes off your work. In
effect, the probes act like a second
oscilloscope at your fingertips.

No adjustments of trigger level, slope
or polarity are needed. A lamp in the
tip will flash on 0.1 second for a posi-
tive pulse, momentarily extinguish for
a negative pulse, come on low for a
pulse train, burn brightly for a high
logic state, and turn off for a low logic
state.

The logic probe—with all circuits built
into the handpiece—is rugged. Over-
load protection: —50 to 4200 V con-
tinuous; 120 V ac for 10 s. Input im-
pedance: 10 kQ. Price of HP 10525A
Logic Probe: $95, quantity discounts
available.

Ask your HP field engineer how you
could put this new tool to work in logic
circuit design or troubleshooting. Or
write Hewlett-Packard, Palo Alto, Calif.

94304; Europe: 54 Route des Acacias,
Geneva.

02825A

HEWLETT w PACKARD
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PROGRAM

VOLTAGE

OR PROGRAM

CURRENT

WITH

KEPCO
AUTO-CROSSOVER
POWER SUPPLIES

By PROGRAM, we mean the exer-
cise of intentional control over the
output of your power supply — a
regulated supply that remains qui-
escent — unmoving, stable until it
receives your command signal.

Model CK—36—1.5M voltage/current regu-
lator showing Kepco's exclusive mode in-
dicator lights—VIX®. This half-rack power
supply delivers 0-36V @ 0—1.5A.

You can signal with analog volt-
age or current or resistance or
conductance. Or, you can get
fancy and use digital control.
Kepco’s 6 CK models offer com-
plete control over both voltage
(0—2V to 0—60V) and current
0—8A to 0—0.5A) the half-rack de-
sign may be bench mounted or in-
stalled in a single or dual 19” rack
adapter. Write Dept. C-14 and
we'll tell you about the 16 pro-
gramming terminals available on
all models.

with KEPCO
IT'S CONTROL!

131-38 SANFORD AVE. * FLUSHING, N.Y. 11352
(212) 461-7000 » TWX #710-582-2631
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Two down. RCA’s new color television
camera has one pickup tube instead
of the conventional three.

into electrical signals.

These signals go from the cam-
era to a control console in which
a proprietary arrangement of inte-
grated circuits and discrete transis-
tors on a 5-by-12 inch printed-cir-
cuit board identifies the primaries
and enhances them. Standard col-
orplexing techniques fuse them into
NTSC color signals. One control
console can handle three cameras.

The beauty of the system is that
“it’s basically a standard black-and-
white camera,” says Henry Ball,
chief engineer. “The tube doesn’t
see color. All it sees are black and
white values.” Also, the basic im-
age is never taken apart, he ex-
plains, so there are no registration
problems of bringing together three
pictures as there are with three-
tube cameras. This is the chief cost-
cutting factor.

Fewer controls. Another is the
use of an ordinary $130 l-inch
8507A vidicon. Since the average
user will be a nontechnical person,
RCA was able to eliminate many of
the fine adjustment controls a
studio technician would require.
The color filters automatically set
the color values, for example.

The studio camera, with view-
finder, costs $9,850. It’s 10 inches
high, 11 inches wide, and about 25
inches long, and it weighs about 45
pounds. A camera without view-
finder for static uses will cost

$6,500, and a complete tv color-
film system will go for the same
price as the studio camera.

Once it knew it could produce
the system, RCA quickly chose to
announce it at last month’s Na-
tional Association of Educational
Broadcasters convention in Wash-
ington, the first convenient show-
case. It seems Japanese companies
have also been experimenting with
single-tube color tv. “We don’t
know what they’re going to do,”
says one RCA executive. “So we
decided to announce first and get
as many orders as we can.”

Instrumentation

Energetic identification

Two researchers at Varian Associ-
ates have applied a technique used
for studying radioactive decay to
the analysis of chemical com-
pounds, and in doing so have de-
veloped a new type of spectrometer.
Varian says the unit, called an in-
duced electron emission spectro-
meter, is 10 times more sensitive
than present analytical instruments,
and will complement or supplant
infrared, ultraviolet, X-ray emis-
sion, mass, and nuclear magnetic
resonance spectrometers.

The new technique uses low-en-
ergy X-rays to knock electrons
loose from the inner shells of the
atoms in the compound. The en-
ergy required to shake the elec-
trons free depends on the element
and is determined by sending the
electrons through an electrostatic
field, where they’re dispersed ac-
cording to their energy levels. They
then enter a detector slit and pass
through a 15-stage dynode that
multiplies the number of electrons
100,000 to 1 million times.

Taking the pulse. Which elec-
trons are entering the detector slit
is determined by sweeping the
strength of the electrostatic field.
In addition, the electron multiplier
produces a series of electrical
pulses, which, when counted, indi-
cate the number of electrons
knocked loose at each energy level,
and hence the amount of each ele-
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Semtech has extensive environmental and
power burn-in facilities available to process
your military and high reliability requirements.

Contact your local representative for immediate delivery —

San Francisco — 941 E. Charleston, Suite 10, Palo Alto, California 94303
(415) 328-8025

Chicago — 140 N. La Grange Road, La Grange, Illinois 60525

(312) 352-3227 / TWX: 910-683-1896

Dallas — 402 Irving Bank Tower, Irving, Texas 75060 / (214) 253-7644
New York — 116-55 Queens Blvd., Forest Hills, New York 11375

(212) 263-3115 / TWX: 710-582-2959

European Sales — Bournes A. G., Alpenstrasse 1, Zug, Switzerland
(042) 4 82 72/73
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Do you need

MIL Type
Rectifiers?

(JAN or JANTX Types)

1 amp Fast Recovery Rectifiers
MIL-S-19500/359A (USAF)
1N4942, 1N4944, 1N4946,
1IN4947 and 1N4948

1 amp General Purpose Rectifiers
MIL-S-19500/2868B

1N4245, 1N4246, 1N4247,
1N4248 and 1N4249

3 amp General Purpose Rectifiers
MIL-S-19500/367 (USAF)
IN5197, 1IN5198, 1N5199,
1N5200 and 1N5201

High Voltage Sub-miniature Rectifiers
MIL-S-19500/279 (NAVY)

1N3644, 1N3645, 1N3646

and 1N3647

4/ SEMTECH"

CORPORATION

652 Mitchell Road, Newbury Park, California 91320
(805) 498-2111, (213) 628-5392 / TWX: 910-336-1264
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BUNKER-RAMO'S
NEW

AID CONVERTER
SIMPLIFIES
YOUR SYSTEM,

LOWERS COSTS.

Sead \sz'%“ﬁ

Recent technical breakthroughs at Bunker-Ramo enable us to offer an
extremely versatile, yet simple A/D converter at a price of $1,348.

Designed for incorporation into your system, the BR-850 uses =+15-vdc
system power at less than 7.5 watts, weighs less than 2 pounds and
occupies less than- 125 cubic inches.

The BR-850 provides full 8-bit resolution, 1-MHz word rate, fully buf-
fered input, continuous or clocked readout or asynchronous operation
to your system speed, internal register, output either in parallel Gray
code or serial binary—plus many additional features designed to
simplify your system application.

For more information about the BR-850 and how it can help you with
your specific application, contact W. G. Garner. Phone: (213) 346-6000
or write:

r THE BUNKER-RAMO CORPORATION
BE F ENSE . SY'S T EM S B EEVINSITGEIN
®

8433 FALLBROOK AVENUE « CANOGA PARK, CALIFORNIA 91304
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ment that is present.

John Helmer and Norbert
Weichert, the developers of the
new spectrometer, report that bind-
ing energy varies with an element’s
structural environment, so that car-
bon in a methyl group exhibits a
slightly different binding energy
than carbon in a carboxyl group.
Identification and measurement of
these chemical shifts will provide a
new body of chemical information.

Induced electron emission was
pioneered by Kai Siegbahn, a pro-
fessor at the University of Upp-
sala, Sweden. But Siegbahn needed
large magnetic fields to detect fast
electrons; he had to use huge coils
to create a magnetic field equal
and opposite to the earth’s to pre-
vent magnetic perturbations. The
equipment was housed in a non-
magnetic building containing no
steel. Similar gear built at other
universities requires several rooms
full of equipment.

Siegbahn used magnetic fields
because he couldn’t get electro-
static fields of sufficient energy in
a vacuum to operate with fast par-
ticles. But high energy isn’t a re-
quirement for spectroscopy, and so
Weichert and Helmer were able to
design an electrostatic analyzer and
shield it in a double-walled Mu-
metal cylinder only 4 feet tall and
a foot in diameter. And this has
enabled Varian to produce a desk-
size instrument.

The spectrometer accepts sam-
ples in their natural form—solid,
liquid, or gas. When the chamber
has been evacuated to a pressure of
1 x 10—7 torr, the sample is bom-
barded with soft X-rays at an en-
ergy level of 1,500 electron-volts.
The electronic energies are resolved
to 0.1 ev, or one part in 10,000.

In-house rivals. Announcement of
the spectrometer was made last
month at the Pacific Conference
on Chemistry and Spectroscopy in
San Francisco, and Varian plans to
start selling the instrument in mid-
1969 at a price of $60,000. Once on
the market, it will compete with
Varian’s own mass and nuclear
magnetic resonance spectrometers,
but the company figures it’s time to
act on the new technology. “In the
first place, the technology will need
acceptance in the marketplace,”
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When it comes to rejecting clutter in a
Doppler radar system, or the carrier in
a suppressed-carrier communications sys-
tem, the Damon Model 5200A Bandpass-
Notch Filter gives you a double edge. It
provides at least 50 db of clutter or carrier
rejection — plus crystal bandpass filtering
to eliminate unwanted sidebands.

Specifications: Notch frequency (fr):
5.00 MHz. Reject bandwidth (>50 db):
fr =70 Hz min. Passbands: Flat within
+.75 db from fr #450 Hz to fr *+3570 Hz.
Insertion loss: typically <5 db. Out-of-
band rejection: 60 db min. Operating tem-
perature range: —15°C to +465°C.

Whatever your signal-shaping needs —
from a sharp rejection notch to a broad
bandpass — you can rely on the form-
factor specialists at Damon. Write: Elec-
tronics Division, Damon Engineering, Inc.,
115 Fourth Avenue, Needham, Mass. 02194,
or call (617) 449-0800.

DAMON
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INFO-SCOPE

PAT. PENDING
MARK |

Can increase your production output
by TWO to TWENTY TIMES! Yes, this

revolutionary NEW instrument—the McBain INFO-SCOPE

by Olympus will increase production dramatically, lessen
operator fatigue and practically eliminate costly errors.

The INFO-SCOPE introduces information into the opera-
tor’s field of view. What formerly was outside the micro-
scope is now inside the optical system. This information
in the form of written instructions or diagrams is super-
imposed on the work piece. The operator can devote his
attention entirely to assembly and testing without the
necessity of raising his eyes to read schematics or other
information. The information can be inserted or removed
at the flick of a switch. Our MARK II model INFO-SCOPE
allows the operator to read digital voltmeter displays in
the field of view.

Priced at $685 the McBain INFO-SCOPE is no more expen-
sive than many standard zoom stereo microscopes. For
mmformation about this exceptional new optical instru-
ment, write or telephone:

McBAIN INSTRUMENTS, INC.

14753 ARMINTA ST. « VAN NUYS, CALIFORNIA 91402 « (213) 873-2205
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says Jerome Holcomb of the Ana-
lytical Instruments division. “In
the second place, we have a strong
feeling that we’re not the only in-
strument company that’s been
working on it.”

Patents

Upsetting decision

The Patent Office, which ruled in
October that computer programs
aren’t patentable, was reversed last
month when the Court of Customs
and Patent Appeals overturned an
examiner’s ruling that prohibited a
patent for a device using a program.

The Patent Office, however,
hasn’t conceded defeat. Patent
Commissioner Edward J. Brenner
said he interprets the decision as
meaning that programs are patenta-
ble subject matter and that patents
should be granted if the software
meets the other criteria of patenta-
bility.

Brenner said that he was plan-
ning to file a petition for reconsid-
eration by the court and that he
may take the matter to the Supreme
Court.

The court’s decision came only
29 days after Brenner said his of-
fice planned to continue its policy
of refusing patents on programs
[Electronics, Oct. 28, p. 58]. -

The court ruled that Charles D.
Prater and James Wei of Mobil
Oil’s computer center in Princeton,
N.J., were entitled to a patent on a
device used for spectrographic
analysis of gases. The device re-
quires an analog computer and its
associated software.

Wait a minute. Two days before
the court announced its decision
Brenner petitioned the court for a
delay, saying the appeal “involves
broad fundamental questions of
whether certain process claims fall
within the statutory definition of a
process.”

Brenner further warned the court
that “important legal issues are in-
volved, which may affect the busi-
ness community active in a new
field of technology.” He said the
decision “will undoubtedly be
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Looking for a PCM Bit Synchronizer and Signal Conditioner with four digit bit rate
selection, crystal controlled accuracy, and stability of one part in 10°? Need to accom-
modate all PCM Codes, exhibit no bit slippage at 0 db SNR and regenerate data to
within 1 db of theory? Want optional computer and remote programming capability ?

Well, Norden has it in stock.

It's the Vector Model 975 PCM Bit Synchronizer and Signal Conditioner, part of Norden's full line of ground digital data acquisition
and reduction equipment. For more information, or a demonstration, write or call Communications Products Department, Norden
Division, United Aircraft Corporation, Trevose, Pa. 19047. Phone (215) 355-5000.
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Reliahle-Versatile

Jow-cost
Reed Pushhutton Switch
by CLARE-PENDAR

AR

.

B Sealed-In-Glass, SPST-NO contacts
provide contamination-free service.

® Long Life: Ten million cycles at 12 vdc,
s amp...longer at reduced levels.

m Gold Alloy Contacts: Assure initial
200 milliohm contact resistance.

m Durable: Specially selected plastics used for
critical components. Diallyl phthalate
terminal header and PCB adapters.

4/.400"/

actual size

MOUNTING CHOICES:

Standard threaded neck...PCB base
stud or solder lugs...or 10° angle
adapter base.

W Here is the switch designed to meet your needs...
to complement your package as ‘“made-to-order”...at
off-the-shelf prices! Controlled contact bounce...as-
sured by the Clare PICOREED—"'make” less than 500
microseconds and a consistent clean “break”. Rugged
...tested in accordance with MIL-STD-202C...meets
shock to 35G...temperature —65°C to 85°C. Feather
touch 4 oz. pressure...choice of lens shapes and colors
certain to please.

Circle Reader Service Number or write for
complete information

SRR

CLARE- PENDAR

Post Falls, Idaho 83854
one of the Clare Group
of GENERAL INSTRUMENT companies
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treated as a precedent for a number
of other appeals” currently before
the court involving the same or
similar issues.

Components

Reluctant inductance

It’s not often that an R&D contract
is the result of a chance meeting
between two men. But that’s just
what happened with Philip R.
Geffe, a Westinghouse research
engineer, and Charles E. Holland,
a senior engineer in the Naval
Electronics Systems Command.

Holland has been convinced that
integrated-circuit gyrators promise
a breakthrough in achieving inex-
pensive, versatile filters for com-
munications networks and systems,
This would include teletypewriters,
sonar filter banks, and extremely-
low and very-low frequency receiv-
ers.

However, there just aren’t any
such inexpensive off-the-shelf filters
because semiconductor manufac-
turers, uncertain of the market,
haven’t invested in their develop-
ment.

It turned out that while Holland
was considering a gyrator contract,
Geffe was tinkering with the gyra-
tor problem during his work on
active filters for Westinghouse. He
had even built a few rough ones
on his own but couldn’t get any
in-house money to pursue the prob-
lem.

Small stuff. One result of the
chance meeting, then, was that—to
spur commercial interest—the com-
mand awarded Westinghouse’s De-
fense & Space Center a small (a
little more than $100,000) 18-month
contract to develop a monolithic
IC gyrator [Electronics, Oct. 28, p.
69]. Of course, the development
could eventually give all the serv-
ices cheap, small, mass-produced
filters.

Filters are the largest subassem-
blies in communications equipment
because they use bulky and ex-
pensive inductors, IC gyrators
would lead to filters 100 times
smaller than present ones. But this
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ACTUAL SIZE

'

JAN and JAN TX-IN4942 Series
lo @ 55°C 1.0 Adc
Surge 15 A

JAN IN4942 200V
JAN IN4944 400V
JAN IN4946 600V

Recovery Time 150 nsec

Electronics | December 9, 1968

You can't tell
from this picture that these are

the only monolithic
fused-in-glass
JAN TX type 1N4942
fast recovery
controlled avalanche
rectifiers
in the business.

So take a look at this actual section

Hard glass fused to all silicon
and pin surfaces creates a
voidless monolithic structure.
Perfect seal against all mois-
ture and contaminants.

Metallurgical bond of pins to
die faces at 1000°C allows ex-
tremely high surge capability,
low thermal resistance. Virtu-
ally indestructible construction.

ﬁ\Controlled avalanche and
permanently stable surface
leakage characteristics. Hy-
perclean silicon surface fused
only in hard glass. No oxides,
silicones, or varnish are used.

Temperature coefficient of
glass and pins is matched to
silicon. No degradation under
severe thermal stress of high
transients or repeated temper-
ature shock even from
—195°C to 300°C.

And you can't tell by looking at the picture that Unitrode
not only makes them, but has them on the shelf, ready to
ship, no waiting, 3 ratings. So . . .

If you're in a real hurry, why not call Dave Greene
collect, at (617) 926-0404.

If you're not in that much of a hurry, we'll be glad to send
you our data sheet, with all the specs.

Samples anyone? Just call Compar or Daniel & Co. . . .
or drop us a line.

R)
580 Pleasant Street, Watertown, Mass. 02172 (617) 926-0404 ‘
)
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Does Sherold produce more
crystal filters than any other source?

Clearly.

In fact, we're the largest single independent source for both
crystal filters and discriminators. And we've built more PRC and
VRC filters than any other company. Plus, we've got the widest
range of models in production. But. . . biggest doesn’t neces-
sarily mean best, although it's a good indication. Sound out our
crystal technology capabilities and you'll find Sherold has a
solid reputation for being able to produce top-quality frequency
selection devices in the full range from 1 to 150 megaHz. For
commercial and military applications. The real proof, though,
isto let Sherold tackle your frequency selection application. Send
us the electrical and mechanical characteristics of your problem
and we'll put our Filter Technology Department to work on it.
Quickly. Write Sherold Crystal Products Group, Tyco Labora-

Or phone (816) 842-9792. TWX 910-771-2181.

Circle 56 on reader service card

tories, Inc., 1510 McGee Trafficway, Kansas City, Missouri 64108.
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is far from the only reason the
Navy is looking at such compo-
nents. Since a gyrator with a ca-
pacitor acts like an inductor, a
designer can connect a communica-
tions circuit with his present knowl-
edge of inductors. With other
approaches to active filters, such
as amplifiers, the designer would
have to learn a new technology.
What’s more, IC gyrators mounted
on printed-circuit boards could also
lead to modular equipment assem-
bly, making maintenance much
easier. And large-scale integration
promises further benefits.

Other devices. Although the
Navy sees the contract as the start
of an “evolutionary type of devel-
opment which will eventually
evolve into a wide range of de-
vices,” according to Holland, it also
wants Westinghouse to devise fil-
ters that can be readily made mass
produced.

The Navy also wants high Q and
stability. “We would like to have
the maximum possible Q of thou-
sands,” Holland says. “We’ll prob-
ably get 400,” Holland adds, and
it seems he would be happy with
that.

For the record

Top man. The IEEE has elected
F. Karl Willenbrock president for
1969. Willenbrock, a provost at the
State University of New York, suc-
ceeds Seymour Herwald.

Light music. Hughes Aircraft
has been awarded a $12 million
contract by McDonnell Douglas
to develop a multiplexed entertain-
ment system that will eliminate 400
pounds of wiring from the DC-10
airliner [Electronics, June 10, p.
25].

Purchase. The Data Automation
Co., a computer service firm, has
bought a 45% interest in the Car-
terphone Communications Corp. of
Dallas. Carterphone successfully
challenged AT&T’s ban on attach-
ing customer-owned equipment to
phone lines [Electronics, Sept. 16,
p. 55].
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Flicker-Free CRT Storage

NEW
Storage Display Unit
from TEKTRONIX.

The Type 611 Storage Display Unit is designed to
function as a computer console and remote termi-
nal readout device. With X, Y, and Z inputs pro-
vided by peripheral equipment, this new instrument
presents flicker-free displays of alphanumeric and
graphic information without refreshing.

[ Type 611
STORAGE DISPLAY UNIT

The Type 611 Storage Display Unit features an 11-inch,
magnetically deflected, bistable storage display tube.
This new storage tube offers high information density
and excellent resolution on a 21-cm x 16.3-cm screen.
4000 characters, 90 x 70 mils in size, may be clearly
displayed with good spacing. Resolution is equiva-
lent to 400 stored line pairs along the vertical axis
and 300 stored line pairs along the horizontal axis.
Dot settling time is 3.5 us/cm + 5 us and dot writing
time is 20 us. Time required to erase and return to
ready-to-write status is 0.5 seconds. Operating func-
tions are remotely programmable through a rear-panel
connector. A “Write-Through” feature provides an
index to the writing beam position without storing new
information or altering previously stored information.

Type 611 Storage Display Unit ................... $2500
U.S. Sales Prices FOB Beaverton, Oregon

For a demonstration, contact your nearby Tektronix field engineer or write: Tektronix, Inc., P.O. Box 500, Beaverton, Oregon 97005.

Nearly half of our effort devoted
to development and production
of specialized components
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... part of the Tektronix commitment

to technical excellence
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VSpERRY RAND

PACT proves
microstrip is
compatible for
MIC mixers,
filters, hybrids

Before microwave integrated circuits can become a reality this
important question must be answered — can present stripline
technology be converted to microstrip without a prohibitive per-
formance penalty ? Engineers and scientists engaged in Sperry's
PACT (Progress in Advanced Component Technology) Program
have found the answer, and the answer is yes!

TWO-BRANCH MICROSTRIP 3 DB COUPLER

PACT investigations have already produced couplers, balanced
mixers and a number of hybrid circuits, all utilizing the basic
microstrip technology. Performance penalties have been negli-
gible, and all indicators point to production availability of entire
subsystems deposited on a single substrate.

Like other PACT activities, this effort has depended heavily
on the proper selection of materials. For multi-function sub-
strates, such as those capable of carrying entire subsystems,
Sperry's choice is a composite of ferrimagnetic and alumina
substrates. In some cases all-ferrimagnetic substrates are
recommended.

SPEIYY

MICROWAVE ELECTRONICS DIVISION

CLEARWATER, FLORIDA

58 Circle 58 on reader service card

MICROWAVE IC
PROGRESS
BEPLURT *5

£

MICROSTRIP BALANCED MIXER CIRCUIT

This approach provides maximum size, weight and cost savings,
along with significant increases in thermal and mechanical
stability.

PACT has also benefited from the use of the computer as
a design aid. For example, the computer was programmed to
calculate the electrostatic potentials around a microstrip circuit
and determine its impedance. Options were then added to the
program to obtain a print-out of actual potentials around the
microstrip and to plot equal potential lines.

COMPUTER PLOT OF EQUAL-POTENTIAL SURFACES
(RF MAGNETIC FIELD) AROUND MICROSTRIP LINE
WITH €=9

The result is optimum configuration for microstrip circuits prior
to their fabrication.

To learn more about Sperry progress in design and fabri-
cation of multi-function MICs for your applications, ask your
Cain & Co. representative or write Sperry Microwave Electronics
Division, Sperry Rand Corporation, Clearwater, Florida.

For faster microwave progress,
make a PACT with people
who know microwaves.
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House unit says
agencies withhold
data despite law

Post Office alliance
with Western Union
will be recommended

LBJ may hand GOP
sharply pared budget

Washington Newsletter

December 9, 1968

A freer flow of information from Government agencies in such areas as
procurement—details on contractor evaluations and unclassified bids, for
example—was expected to result from the Freedom of Information Act.
But this isn’t happening, according to the House subcommittee on foreign
operations and Government information. It’s finding that many agencies,
including the armed forces and intelligence gathering groups, aren’t
obeying the act. The subcommittee plans to schedule hearings next spring
to find out why and force compliance with the law, which has been on
the books since July 1967.

One area of concern to the subcommittee staff: the armed forces
haven’'t been making contractor evaluation reports available to the
public. The Army is currently revising its procedures, but the other
services have not yet done anything to alleviate the situation. Something
else irritating the subcommittee is that the armed services are still using
procurement rules that the panel says are inconsistent with the law. For
example, information on unclassified bids has been repeatedly withheld.

The Post Office may eventually get involved in facsimile mail transmis-
sion—conceivably in partnership with Western Union—if a proposal by
the President’s Task Force on Telecommunications is adopted. The
task force, which is still applying final touches to its report, will recom-
mend that a deal be worked out to allow Western Union to use Post
Office facilities and personnel. For example, special delivery mailmen
would deliver telegrams and Western Union would open windows at
Post Offices.

Western Union would also like to offer a new cooperative service it
calls “mail gram”—an overnight telegram delivered with the morning
mail. If Congress goes along with such a service, the next step could
easily be facsimile mail services—handled jointly by the Post Office and
Western Union. This obviously would open up a large market for such
equipment. Post Office researchers have long followed facsimile develop-
ments but have hesitated to recommend their use by the Post Office
because of the many legal and political objections that would be raised.
A cooperative effort with Western Union might sidestep these hurdles.

President Johnson may be cooking up a hot potato to pass on to the
incoming Nixon Administration—a very tight and balanced Federal
budget to be sent to Congress in January. By chopping the budget
requests of Government departments, the present Administration would
be leaving it up to the Republicans to restore projects cut in its fiscal
1970 budget.

One Congressman who sees evidence of this is Rep. Melvin Laird
(R., Wis.). After getting a rare glimpse of the budget, which is now going
through its final appeals in the Budget Bureau, he reports that the Con-
sumer Protection and Environmental Health Service, for example, is
down for only a $9 million increase from its present $222.3 million
outlay—a rise of less than 5% and not even enough to cover increasing
costs due to inflation.

Budget Bureau officials who have been pulling together the 1970
budget see similar patterns elsewhere. William D. Carey, assistant direc-
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Government plans
computer-based
education system

Figures on midair
near misses could
spur work on CAS

NASA to ask funds
for Mariner-Mars
‘soft landers’ in '70

Outlook dimmer
for aeronautical
services satellite

Was_hington Newsletter

tor of the bureau, says R&D is in “a holding pattern that is probably
going to last for a while.”

The Office of Education’s research bureau is moving ahead with a com-
puter-based education system that will cost only a projected $12 to $15
per student annually. The system will do administrative work and teach
students how to work with computers, but will not include computer-
aided instruction. Called Cues (for Computer Utilities for Education
Systems), it is an outgrowth of studies performed by IBM and the
General Learning Corp. [Electronics, May 29, 1967, p. 59].

Within the next few months, the Office of Education will ask for indus-
try proposals for Cues software and curricula. The research bureau is
currently drawing up specifications for hardware, but it won’t ask quotes
from computer firms for about a year. The system will be built around a
large time-shared computer.

Though the location hasn’t yet been decided, Cues may be installed
in the Washington area to serve 200,000 high school and junior college
students at 100 schools in a 100-mile radius. The cost per student is low
because there will be only one or two terminals at each school. These ter-
minals will include moderate-speed card readers and printers. The
students, who'll be offline, will either mark or punch cards, which will
then be batch processed.

Congress may step up or even expand work on pilot warning indicators
and collision avoidance systems (CAS) after it sees the FAA’s report
on the number of near midair collisions in 1968.

If reports of near misses continue to come in at the present rate, the
number of instances rated “hazardous” this year will total at least 1,000,
with more than 700 of them in the area of terminals. During January
and February—considered “slow” months because flights are frequently
grounded by poor weather conditions—the agency got reports of 436
near misses; of the 186 deemed hazardous, 117 were in terminal areas.

NASA has decided to ask for money in its fiscal 1970 budget to build
“soft landers” for its two Mariner-Mars 1973 missions. The soft lander
would be ejected from the mother craft as it passes Mars, and would be
designed to send back data from the Martian surface. Still undecided,
however, is the number and complexity of experiments on the missions.
The space agency would like to have eight, and it is currently fighting
with the Budget Bureau to include all of them in its budget. The battle
may result in a compromise. One NASA insider says, “We may end up
with six experiments or with eight scaled-down ones.”

The proposed vhf aeronautical services satellite, which has always had
shaky prospects [Electronics, Oct. 28, p. 33], has suffered another set-
back. At last month’s closed-door meeting of the International Civil
Aviation Organization’s Astra (for applications of space techniques rela-
tive to aviation) panel in Montreal, foreign delegates refused to discuss,
let alone endorse, the U.S. plan for satellite relay of aircraft-to-ground
communications., Though the U.S. didn’t expect other members to foot
part of the bill, it had hoped for some international support.
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TAKE THE SKILL OUT OF
PHASE MEASUREMENTS

« No Meter « No Ranging « No Operator Manipulation

SAVE TIME WITH AN EASY TO READ DIGITAL READOUT

DISPLAY RANGE
8070 +180° [k

m |
T 1 TV TOZY 50mv 10100V GUTPUT SMOOTHING
. - pax
tmyT02 §0 my 10100 V :
MODEL 35 CITAL PHASE ME ER b .
i ODEL 355 DIG! L E .

WILTRON COMPANRY

R
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3T AN ATAS. WEF
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DIGITAL PHASE METER
MODEL 355 $2200

Ideal for phase linearity and critical measurements where best commercial accuracy
is required. Phase reading accuracy: 0.2° +=0.3% of phase angle.

Obtain accurate and continuous phase readings in the midst of large signal amplitude
fluctuations.
With one instrument and without the need for accessories you have the flexibility of

measuring phase at signal levels from 1 mV to 100 V on either channel over the range
10 Hz to 2 MHz.

For plotting or for external circuit control, phase information is available from three
separate outputs: 4 digit NIXIE tubes ¢ Analog of phase * BCD 1248 for computer tie-in.

For direct phase measurements on balanced transmission lines, lattice networks etc.,
the input circuits can be switched to differential or single ended.

Phase reference switchable from 0° to 180° for maximum accuracy at small and large
phase angles.

930 East Meadow Drive,Palo Alto, Calif.
Phone (415) 321-7428

for better electronics measurements
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You cantel acompany

"We rarely perform miracles.

We never promise them. We make
over a million integrated circuits

a month. And no apologies!”

SIGNETICS INTEGRATED CIRCUITS
SIGNETICS CORPORATION - THE RESPONSE/ABIITY COMPANY

"The difficulties of speaking foreign
languages are no Eorrier

to selling integrated circuits overseas.
You have to know how fo listen,

not talk, to meet a customer's needs”

GEOR

SIGNETIES INTEGRATED GIRCUTS

62

"Sure, we've made a major

breakthrough in the integrated circuit
world. Our customers say we're the
first company in this circus industry

to operate like a responsible business!

SIGNETICS INTEGRATED CIRCUITS
SIGNETICS CORPORATION - THE RESPONSE/ABILITY COMPANY

*We admit that competitive
integrated circuits are sometimes
equal, but problems never are.
That's why we put stress on solving
our customers' problems.We sell
more integrated circuits that way”

JACK HALTER
NAGER,

SALES
DEPARTMENT

SIGNETICS INTEGRATED CIRCUITS

SIGNETICS CORPORATION + THE RESPONSE/ABILITY COMPANY
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by the menit keeps.

"Some people think integrated circuit
reliability programs are part of the
game ‘How to Lie With Statistics!
More than 11% of our people work
exclusively on such programs. We
wouldn't spend money like that just
to play a game!

TIMOT

SIGNETICS INTEGRATED CIRCUITS
SIGNETICS CORPORATION « THE RESPONSE/ABILITY COMPANY

"We don't want our customers

to be surprised by what we deliver
in infegrated circuits—just satisfied
that they got what we both know will
meet tomorrow’s competition’

SIGNETICS INTEGRATED CIRCUITS
SIGNETICS CORPORATION - THE RESPONSE/ABILITY COMPANY

"We must be able to tell our integrated
circuit customers not only where we
are, but where we're going. That's why
our researchers keep one foot in today's
L)roblems and the other in tomorrow’s
ey technologies’

DR. DAVID KLEITMAN
DIRECTOR OF R&D

SIGNETICS INTEGRATED CIRCUITS
SIGNETICS CORPORATION - THE RESPONSE/ABILITY COMPANY

"Some people say we're the most
conservative company in the integrated
circuit business. | prefer the word
responsible, because it implies as much
concern for our customers' problems

as it does for our own. And besides-it's
a proven way to make profit’

JAMES F. RILEY
PRESIDENT

SIGNETICS INTEGRATED CIRCUITS
SIGNETICS CORPORATION - THE RESPONSE/ABILITY COMPANY

SIGNETICS CORPORATION, 811 EAST ARQUES AVENUE, SUNNYVALE, CALIFORNIA 94806. A SUBSIDIARY OF CORNING GLASS WORKS
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We're taking all the fun
out of getting lost at sea.



Sea captains spend a lot of their
time trying to figure out where they
are.

Especially when it's been cloudy
for days — no sun to shoot at noon, no
stars at dusk.

Even the most experienced cap-
tains sometimes feel the thrill of
being lost.

The spoilsport U.S. Navy is about
to take most of the excitement out of
navigation with a system called
Omega.

There will soon be eight Omega sta-
tions spaced around the globe (four
have already been built) that will
cover the earth with low-frequency

radio waves. Ships will have receivers
on the bridge that will compare the
signals from three or four stations
and tell the captain where he is, within
a mile or two.

Simple as that.

Omega won't just belong to the
Navy. It will be used by everybody,
everywhere. Passenger liners, tank-
ers, fishing boats, yachts. Any vessel
with an inexpensive Omega receiver
on the bridge.

We make the Omega receivers. We
developed the shipboard Omega
receiver for the Navy, and we're now
manufacturing them for the first
installations in the fleet. Eventually

all the Navy's seagoing vessels will be
equipped with Omega receivers. Thou-
sands more will go aboard ships of all
nations.

Airplanes will have Omega too.
We've almost finished developing an
airborne receiver.

Before long there’ll be Omega
street signs all over the earth. That
may sound like the end of romantic
adventure, but to a navigator it's sim-
ply the end.

That's why it's called Omega.

NORTHROP

We also build airplanes.

Circle 65 on reader service card



NEW from LAMBDA

A totally new conce

The FIRST aAc-nc
power supplies using
an integrated circuit

regulation system:

Lambda
COM-PAK MARK IT™
power supplies

® First all-silicon AC-DC Power Supply using integrated
circuits to provide regulation system exclusive of input and
outputcapacitors, rectifiersand series regulation transistors.
® 3.5/32" x 3-9/32” x 3-5/16” with single or dual outputs.
® 3-5/32” x 3-9/32” x 1-11/16" with single output. ® More
current per cubic inch. ® Guaranteed for five years material
and labor. ® Increased reliability through use of Integrated
Circuit which replaces 32 discrete components from con-
ventional designs. ® Convection cooled —no external heat
sinks. ® Regulation Line or Load .01% + 1mV. ® Ripple
and Noise 250 .V rms; TmV p to p. ® Wide Input Voltage
and Frequency Range 105-132 VAC, 57-63Hz. ® Wide
Temperature Range — 20°C to + 71°C. ® Temp. Coeff.
.01% +300,V/°C External Programing Resistor .015%
+ 300.V/°C Internal Resistor. ® Lightweight—Only 1 Ib.

LCD-2 DUAL OUTPUT MODELS

39

353

I’ [

356" |

for 112" size; 2V Ibs. for 3” size. ® Rugged die-cast alu-
minum construction. ® Mounting flexibility —four mounting
surfaces. ® Overvoltage Protection—available as accessory
up to 70 VDC. ® Multi-Current-Rated ® Complete Service-
ability all components replaceable. ® Remote sensing. ® No
overshoot on turn-on, turn-off or power failure. ® Remote
Programing 1000 ohm/V nominal or Volt/Volt.
® Series/Parallel operation with similar single or dual
units. ® Competely Protected —automatic current limiting.

Features of Dual Output Models
® Independent Operation. ® Independent Remote Sensing.
® Independent Remote Programing ® Series Parallel Op-
eration (Master/Slave) ® Each Supply Electrically Isolated
and Floating with Respect to Ground.

LCS-1 SINGLE OUTPUT MODELS

3%," x 3%:" x 3%s” 3%2" x3%:2" x 116"
VOLTAGE MAXIMUM CURRENT (MA) AT MAXIMUM CURRENT (MA) AT
RANGE AMBIENT TEMPERATURE (1) VOLTAGE AMBIENT TEMPERATURE (1)

Model (EACH SIDE) 40°C 50°C 60°C 71°C | Price(2) Model RANGE 40°C 50°C 60°C 71°C |Price(2)
LCD-2-11 0-7 VDC 300ma | 240ma | 175ma | 115ma|  $155 LCS-1-01 0-7 VDC 200ma | 200ma | 150ma | 100ma $85
— el NG | w30Umag|Hadomal Rl fomal iiioms LCS-1-02 018 VDC | 95ma | 95ma | 95ma | 80ma 85

-2-12 0-18 VDC 160ma | 130ma | 100ma | 65ma 155
0-7 VDC 300ma | 240ma | 175ma | 115ma LCS-1-03 0-32 VDC 65ma 65ma 65ma 40ma 85
LCD-2-13 032 VDC | 120ma | 95ma | 70ma | 45ma| 155 ERBM 0:60 VDO [} Ssmanili Sabmay [iHeama i sona 3
0-7 VDC 300ma | 240ma | 175ma | 115ma LCS-1-05 0-120 VDC 12ma 12ma 12ma 12ma 95
LCD-2-22 0-18 VDC 160ma | 130ma 100ma 65ma 155
0-18 VDC 160ma | 130ma | 100ma 65ma NOTES:
LCD-2-23 0-32 VDC 120ma 95ma 70ma 45ma 155 (1) For operation at other than 57-63 Hz, consult factory for ratings and
0-18 VDC | 160ma | 130ma | 100ma | 65ma specifications. g
- (2) All prices FOB Melville, N. Y. All prices and specifications subject to change
LCD-2-33 0-32 VvDC 120ma 95ma 70ma 45ma 155 without notice.
0-32 VvDC 120ma 95ma 70ma 45ma
LCD-2-44 0-60 VDC 65ma | 52ma | 37ma | 23ma| 170 OVERVOLTAGE PROTECTION
0-60 VvDC 65ma 52ma 37ma 23ma
LCD-2-55 0-120 VDC 30ma | 30ma 22ma 14ma 170 VOLT ADJ.
0-120 VvDC 30ma 30ma 22ma 14ma FOR USE WITH Model RANGE Price(?)
LCD-2-11, LCD 2-12, LC-OV-10 3-24 VDC $20
LCD-2-22, LCS-2-01,
LCS-2 SINGLE OUTPUT MODELS LCS-2-02, LCS-1-01,
3%2" x 3%32" x 3%s’ LCS-1-02
MAXIMUM CURRENT (MA) AT LCD-2-13, LCD-2-23, LC-OV-11 3-47 VDC 20
VOLTAGE AMBIENT TEMPERATURE (1) LCD-2-33, LCS-2-03,

Model RANGE 40°c [ so0°c | 60°c | 71°C|Price» LCS-1-03,

LCS-2-01 0-7 VDC 550ma | 455ma | 350ma | 240ma $90 LCD-2-44, LCS-2-04 LC-OV-12 3-70 VDC 25
LCS-2-02 0-18 VDC | 330ma | 275ma | 210ma | 140ma % ki

LCS-2-03 0-32 VDC 240ma | 205ma | 155ma 95ma 90 Write, wire, or call to order direct, for information, or for new Lambda
LCS-2-04 0-60 VDC 145ma | 115ma | 87ma 57ma 100 Power Supplies catalog. LAMBDA Electronics Corp., 515 Broad Hollow
LCS-2.05 S50 VD0 T o R o 100 gcz):ijs,;g:wllle, L. I.,, New York 11746, TEL. 516-694-4200, TWX 510-

TM Trademark Lambda Electronics Corp.



power systems design

The FIRST complete power supply assembly
systems using standard Lambda component
power supplies and accessories...make custom
power supply systems obsolete!

COM-PAK MARK IT
integrated

circuit LC

power module

with

overvoltage protector

1%”

Systems
Power Control

. SP-1 for LRA-9 Price: $20.00
g SP-3 for LRA-8 Price: $20.00

éﬁfaﬁmy i §

SMP-3 for LRA-8 Price: $100.00

Hx19” W x 14” D .
LC Power Supply Assembly System -’

Panels _—

““ el ool !ﬂ

Y -. 0 v e , li"““l“lilil L3k « Q .
Systems R i v © i
Metering Panels 3%”Hx19”Wx14” D Chassis Slides
SMP-1 for LRA-9 Price: $90.00 LRA-9-CS Price: $50.00

LC Power Supply Assembly System

SR,

Standard Systems Cables

Rack Adapters ¥
LRA-8 is 3%2" high Price: $60.00
LRA-9 is 134” high Price: $60.00

Z

LRA-8-CS Price: $50.00

® Lambda’'s dramatically new Power Supply Systems

Concept eliminates the need for costly custom-designed

multiple output power supply systems. You can order

from the component power supplies and assemble your

system with these standard accessories:

e Overvoltage protectors ® Rack adapters

® Systems power control panels ® Systems metering
panels

® Standard systems cables ® Chassis slides

® Assemble the system yourself or if you prefer, Lambda

will assemble your power system from 18 standard

power supplies and 36 accessories. You will receive the

system ready to plug in.

® Up to 8 separate outputs in a 132" high rack adapter.

® Up to 16 separate outputs in a 3%2" rack adapter.

® Use of standard mass-produced power supplies and
accessories gives lower unit costs.

® Fast delivery. No waiting for custom design.

PO ANIBIA oo e

@ Substantial discounts are available to Original Equip-
ment Manufacturers under the Lambda Commercial
Purchase Plan.

e Maximum flexibility for later design changes.

® Guaranteed 5 years whether you assemble or Lambda
assembles.

SEND FOR THIS
New 56 Page
Lambda
Catalog

It gives complete information
about all Lambda Power
Systems, Power Instruments
and Power Supplies
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Tell me all
about yourself.

What’s your line?

Do you deliver?

How about service?

Is there parking?
What are your hours?
I'm interested in everything
about you when |
look you up in the Fin
Yellow Pages. Pages
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A Microwave
Fundamental
Frequency
Oscillator
Circuit is as
simple as
RCA-TA7403
“overlay” can
make it
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TA7403 is a new configuration...designed
especially to simplify oscillator circuitry.
Featuring 0.5 watt output at 2 GHz (at 21 V
operation),this all-new RCA epitaxial silicon
n-p-n transistor will be especially attractive

to designers looking for a device that acts as a
superior self-excited oscillator at L-band and
higher microwave frequencies.

Incorporating all the advantages of the
RCA-developed “overlay” structure, RCA
developmental type TA7403 is a compact unit
in a hermetically-sealed ceramic-to-metal
coaxial package...a package that features
very low inductances and low parasitic
capacitances. This is the industry’s first unit
that lends itself to cavity, stripline, and
“lumped” constant circuits.

Here, then, is definitely a transistor intended
primarily for simple oscillator circuits. TA7403
will find applications in such areas as: local
oscillator for receivers, microwave power
source—low power klystron replacement,
sonde oscillator.

For more information on RCA-TA7<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>