$1.00 A McGraw-Hill Publication

How MOS devices fail 106 June 23 1969
Measuring rejection ratios more accurately 116 190
Computer aids ground-station design 120

Electroni

. g .
/9‘ VM 3w o

ARGE . -
3373 WWDI JISVE PN
§375SIN ¥ Ca
10-20 90Uy 95655X 201 RN




Theyvre
on our shelf

P = = e (A A il

b oS

(2

r ol ns
&

The "special” audio transformers you need
are "standard” at UTC.

Whenyou're ready to specifytransformers
and inductors, before you turn to costly
specials, check UTC. Chances are there's
a standard unit that fits your special
electrical and mechanical requirements
exactly.

UTC has over 500 audio types in
stock, ready for immediate delivery. And
UTC engineers are constantly adding to
the line. Microwatts to kilowatts. Less
than 14 Hz to greater than 1 MHz.

baluns, ring modulator. All in continuous
production for sample or high-volume
requirements.

If the specific unit you need isn’t on
our shelf, we'll tailor a standard unit to
your special requirements—saving the
time and costs of starting from scratch.
Check your local distributor for immedi-
ate off-the-shelf delivery. For catalog,
write: United Transformer Company,
Division of TRW

MIL-T-27 or industrial. Metal-encased or  INC., 150 Varick ’R'w
open frame. Input, output, mixing, match- Street, New York, ®
ing, modulating, phase shifting, hybrid, N.Y. 10013, UNITED TRANSFORMER COMPANY
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this...

Choice of precision signal condi-
tioning in multi-channel units or
single channel plug-ins.
Fourteen electrically controlled
chart speeds

Internal 1 Sec. and 1 Min. timers
and marker

Front access to secondary
calibration adjustments.

Remote control for paper drive,
chart speeds, and marker

KK

Modular construction of electronic
and mechanical sub-assemblies for
easy on-line servicing in the rack

Individual galvanometer on each
channel

17908

and this...

f

Rugged, laminated pen with
tungsten carbide tip

Core magjnet galvanometers assure
no inter-channel interaction
Low-baper interlock shuts off

chart drive

Contactless capacitive pickup near
pen tip for accurate feedback
Modulated low-pressure ink system
assures constant trace width
Disposable irk cartridge can be
changed with recorder running

Kk

Roll or Z-foid chart paper without
expensive options . .. you can
change from one to the other quickly
and easily

True rectilinear recording
Thin-line, high quality trace

e

Plus . . . instant data retrieval on
Z-fold paper. For help with your
recording problems call your HP
field engineer or write for full
information on HP 7800 series re-
cording systems. Hewlett-Packard,
Waltham, Mass, 02154; Europe:
1217 Meyrin-Geneva, Switzerland.

What more could you ask for?

HEWLETT @ PACKARD

RECORDING SYSTEMS
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Customize this HP Function Generator
to fit your Measurements

PHASE LOCK
SINGLE &
MULTIPLE

CYCLE

Start with the basic ability of the
HP 3300A Function Generator—add
the capability of its plug-ins—and
you get a function generator that fits
your specific needs. It's equally at
home performing ordinary day-to-
day lab tests or providing a sweeping
signal that can be used to measure
the impedance of an ape’'s brain. No
matter what the task, you get the
reliability and accuracy you need to
get the job done.

The HP 3300A Function Generator
gives two simultaneous outputs (sine,
square or triangle) across a fre-
quency range of 0.01 Hz to 100 kHz.
Mix or match your output signals
with individually selectable function
and amplitude controls. Price, $650;
HP 3301A Auxiliary plug-in, $30.

The HP 3302A Trigger / Phase -
Lock plug-in lets you phase-lock any
two functions to an external periodic
signal. Phase can be controlled over
a 360° range. Control single or mul-

2 Circle 2 on reader service card

BASIC FUNCTIONS

tiple bursts with an external signal
or the front panel manual trigger.
Price, $225.

The HP 3304A Sweep/Offset plug-
in provides a linear sweep adjustable
in frequency and width within any
decade over the entire frequency
range. Variable dc offset of =16 Vdc
is provided for each function includ-
ing the internally generated sawtooth
—makes hard-to-get driving func-
tions readily available. Price, $265.

The HP 3305A Sweep plug-in lets
you sweep up to four decades without
switching ranges. It sweeps logarith-
mically in any of three overlapping
ranges for narrow or wide band test-
ing between adjustable start/stop
limits. Use the manual sweep for
close inspection of any portion of
the trace or for accurate frequency
identification.

The 3305A’s continuously adjust-
able sweep time of 0.01 to 100

" seconds is slow enough for accurate

4 DECADE
SWEEP

response testing of high-Q devices
and fast enough for good visual dis-
plays of wide band response. For
ease of automated testing, either the
frequency or the sweep trigger can
be externally controlled. Price, $975.
Get the function generator that
best fits your measurements. Consuit
your catalog and order by calling
your nearest HP order desk. For data
sheets, write to Hewlett-Packard,
Palo Alto, California 94304. Europe:
1217 Meyrin-Geneva, Switzerland.

099/1%

HEWLETT ﬁHF PACKARD
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Readers Comment

Hooray for pay tv

To the Editor:

I read with considerable interest
your article concerning Zenith
Phonevision [May 26, p. 123].
While the article as a whole was
substantially correct, I feel obli-
gated to take issue with one point.

On page 124 you state: “Eaves-
dropping . . . is prevented by vary-
ing the video coding. . . .” And
further, on page 128: “Finally,
Zenith’s decoders were proved ef-
fective, with no known instances of
encoded signals being unscrambled
by privately built equipment.” It
is my belief that there were four
groups of clectrical enginecrs near
Hartford who were trying to build
their own decoder. Two companies
represented were Hamilton Stand-
ard, and Pratt and Whitney Air-
craft. Two of the four groups suc-
ceeded in decoding the audio, with
varying degrees of audio quality.

In January, I successfully oper-
ated a “privately-built” decoder
for both audio and video. While
results were not perfect—due to
some video smear and an incor-
rect component—it was viewable.

I decided to build a decoder as a
senior project. However, I was told
by the head of the electrical engi-
necring department that it was not
acceptable since “There was noth-
ing to it, since all that was neces-
sary to do was to hook a bunch of
parts together.”

In any event, my hat is off to the
people who developed the Phone-
vision system. A lot of thought
and hard work went into the sys-
tem, and I wish them well with it
—as I feel that it is about the last
hope for relief from the garbage
that is put out on commercial tele-
vision. Perhaps some competition
will improve network programing.

I noted that in your article you
were careful to divulge no exact
technical data. T feel much the same
way, since it would hardly be fair
to tell all while the system is in
commercial use, There is some
cffort involved in building your
own unit, however. My decoder,
while largely composed of inte-
grated circuits, would, if built dis-
cretely, involve somewhat in excess
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All the advantages of tantalum...at low cost!

Type 196D Dipped
Solid-Electrolyte
Tantalex” Capacitors

Here's a capacitor design that admirably fills the need for low-cost
yet dependable solid tantalum capacitors suitable for printed
wiring boards. Straight leads as well as crimped leads are readily
available to meet your manufacturing needs.

Covering a broad range of capacitance values from .1 uF to
330 uF, with voltage ratings from 4 to 50 VDC, Type 196D Capacitors
are protected by a tough insulating coating which is highly

resistant to moisture and mechcnical damage.

4sc-9124

in size... Giants in volume efficiency!

Type 160D, 161D
.\ Solid-Electrolyte
N Tantalex” Capacitors

A Type 160D
. for hearing aids and ultra-miniature circuits
\ AN Tiny Type 160D/161D Tantalex Capacitors are sealed within a
N\ o .
Type 161D N N polyester film tube with tightly-bonded epoxy fill, so the assembly is

N both electrically insulated and highly resistant to moisture. They are
\\ N available with axial leads as well as in single-ended construction.

N\ Offering extremely high capacitance per unit volume (for example:
Actual Size 0.25 uF @ 20 VDC in a case only .065” D. x .125" L.}, Tantalex
INFORMATION RETRIEVAL NO. 511 Hearing-aid Capacitors let you select from a broad range of ratings
in five different case sizes.

48C.9128

For complete technicol data on Type 196D Capacitors, request Engineer-

ing Bulletin 3545A. For the full story on Type 160D/161D Capacitors, ®
write for Engineering Bulletin 3515D. Address Technical Literature Serv- n UE
ive, Sprague Electric Co., 35 Marshall St., North Adams, Moss. 01247,

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

Sprague’ and '®' are registered trademarks of the Sprague Etectric Co.
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THE

NVESTIGATORS

FOR TRACKING DOWN INSULATION LEAKS

The 1863 for production and
inspection testing of insulation

This versatile new “'leak detective’ is a
high-performance megohmmeter
priced at only $385*. Five test volt-
ages {50, 100, 200, 250, and 500 V)
cover the range specified by most M| L
and EIA Standards for testing the
insulation resistance of mica-, glass-,
paper-, ceramic-, and plastic-dielectric
capacitors. The 1863 is equally suit-
able for insulation-resistance investi-
gations on cables and electrical ma-
chinery; its 50-k§2 to 20-T§2 total
resistance range covers most in-
sulation specifications.

The 1864 for R and D applications

Another hundred dollars give you an
even more versatile investigator, the
Type 1864 Megohmmeter. It has an
additional resistance range and 200
test voltages from 10 to 1000 V (1-
volt steps from 10 to 109; 10-voit
steps from 110 to 1000 V). The 1864

6 Circle 6 on reader service card

is an excellent instrument for low-
voltage leakage {resistance or current)
investigations of diodes, transistors,
and aluminum and tantalum electro-
lytics. lts resistance range is from 50
k$2 to 200 TS2. Price: $485*.

Both have these features:

@ They are direct reading.

@ Basic accuracy is *3% at low end of
range.

® Correct meter multiplier is auto-
matically indicated for each range.

@ Super-stable meter circuitry elim-
inates need for meter calibration
{(CHECK) adjustments.

® Nowarmup drift.

® Safe, 5-mA, current-limited test
voltage sources.

® Warning light indicates whenever
potential exists across instrument
terminals.

® Strap-connected guard and ground
terminals permit either grounded or
ungrounded measurements.

® Output provides a voltage propor-
tional to meter reading for semi-
automatic limit-testing and data-
recording applications.

® Available in either rack-mounting
model or in a unique Flip-Tilt cabi-
net that provides protection and
doubles as an adjustable bench
stand.

For complete information, call or

write General Radio Company, W.

Concord, Massachusetts 01781; tele-

phone {617) 369-4400. In Europe:

Postfach 124, CH 8034, Zurich 34,

Switzerland.

*Pricesapply only inthe U, S. A,

GENERAL RADIO
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Readers Comment

of 218 transistors. Of course, this
is not the most efficient design by
any means, but it gives some feel
for the circuitry involved. Needless
to say, it’s not a weekend project.

Henry J. Laguillon
Southampton, Mass.

Always helpful

To the Editor:

I would like to call your atten-
tion to the article “Rotating disks
and drums set peripheral memories
spinning” by Michael French [May
26, p. 96]. In it, I am quoted [p.
97]; while the quote is accurate,
the company division referred to
is wrong. We are the Magne-Head
rather than the Magnefile division
of the General Instrument Corp.
Magnefile is a competitor of ours.

Richard J. Martin

Director of Marketing
Magne-Head division
General Instrument Corp.
Hawthorne, Calif.

Two sorts of ZIP

To the Editor:

Thank you for the notice given
to the Post Office’s Symposium on
Pattern Recognition [May 12, p.
34]. We wish to take exception,
however, to certain connotations
inherent in this article.

Many readers would assume that
the Philco-Ford reader, discussed
at the symposium, was for machine
imprinted ZIP Codes and not for
uncontrolled  handwritten ZIP
Codes. Philco-Ford’s numeric script
reader is a research project and
is entirely different from the 10
alphanumeric operational optical
character readers now in the field.

The performance figures quoted,
45% to 47%, are correct for the
numeric script reader. Our OCR’s,
however, maintain an average ac-
ceptance rate on the order of 75%.

Edward M. Reilley

Director

Research and development
Post Office Dept.
Washington, D.C.
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HF
Efficiency
Experts

- %
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Granger multicouplers let one antenna serve two or
even four HF transmitters simultaneously without
interference or interaction. Each transmitter func-
tions as if it were the only one in the circuit.
Efficient...save on antennas and ground space.

Granger balun transformers provide the most
efficient way to transfer power from transmitter to
antenna. Efficient ... use economical 600 ohm
lines on the long runs from transmitter to antenna
and still get the 50 ohm coax connections where
you need them.

Let G/ A baluns and multicouplers help make you
an efficiency expert in designing new HF systems
...or improving older installations. Write for
complete data.

Il /GRANGER
ANTENNA AND TRANSMISSION

DIVISION

Associates

1601 California Avenue, Palo Alto, California 94304
Granger Corner, 1 Brooklands Road, Weybridge, Surrey, England
1-3 Dale Street, Brookvale, NSW, Australia
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Who's Who in this issue

Bucci

Advanced technology is associate
editor Bill Bucci's beat; the latest
result of his coverage, a cover
story on pulse-code modulation’s
growing pains, begins on page 94.
A 1954 graduate of Columbia Uni-
versity, Bill has worked at Stevens
Institute of Technology and the
Bell Telephone Laboratories as a
technical press relations specialist;
he was an assistant editor at the
Bell Labs Record where he wrote
about laser pem, high-capacity co-
axial pem, and related subjects be-
fore joining Electronics.

Gans

Vice presidencies are a typical
dream for many enginecring stu-
dents. Frederick Gans, author of
the piece on common-mode rejec-
tion ratios (page 116), has made it,

Zaha'ka

Well-traveled is the word for Lee
B. Zahalka, who wrote the article
on computer simulation’s important
role in ground station design that
starts on page 126. A Johns Hop-
kins graduate, he has accumulated
over 20 vears cxperience in mili-
tary, commercial, and acrospace
systems work which has taken him
as far aficld as India, Spain, Italy,
Australia, Thailand, Mexico, and a

but is still hitting the books in
pursuit of a master’s degree in
electrical engineering at the Poly-
technic Institute of Brooklyn. Cur-
rently vice president for product
development at the IC Metrics
Corp., Gans earmmed his B.S. at
Columbia University in 1966. Be-
fore joining IC Metrics last sum-
mer, Gans worked at Grumman’s
Microelectronics Laboratory where
he helped to write a proposal for
standardizing lincar IC definitions

host of other countries.

used as a basis for MIL STD 883.

Hamiter

Reliability has been the professional preoccu-
pation of Leon C. Hamiter Jr. during his Na-
tional Acronautics and Space Administration
career. Currently chief of the parts and micro-
clectronics branch at the Marshall Spaceflight
Center’s quality and reliability assurance lab,
he wrote the article on metal oxide semicon-
ductor reliability (page 1086). Jay Farley, man-
ager of reliability and quality assurance at
Amecrican Micro-systems, and Don Drum,
manager of reliability and quality assurance
at General Instruments’ Microclectronics divi-
sion, contributed to both the NASA project and
the article.
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There's nc better way to mee ‘oday’'s

new circu” design challenges thzn with
RCA's “building block™ linear I1C's.
Evaluate tnem now for RF, IF, AF and DC
amplifiers; sense arrplifiers; mult -function
circuits; Schmitt triggers; balanced
rulti-charnel circui's and many others.
Werk with the RCA QK2202 Linzar

A-ray Sampler—a bex full of | near
integratzc circuit “'bailding blocks.”

Circle 9 on reader service carc

Shargen your
circuit ingenuity

Work with RCA's Linear IC
“Building Block" Sampler

RCA nisgrated circults < sampiler GK2202

Trere are 10 types (23 dev cesin al,

of virtual y unlimited flexibility. Vou ge’
high-gain amiplifiers; d fferantiel
amplifiers; Darlington end mult -transistor
arrays, and diode arrays. You o=t wide
design capabilities—from DC tc 500 MHz.
Of cours2, you get thorough
doccumentation—techntcal and
applications data—Linear IC Manual—
mounting and connection techniquss
information—and a copy of ST-3895,

1

“Desic 0 Ideas for RCA Linzar Arrays
In short, you get all you need to build
your skills with RCA's dependable linear
array “'building blocks." Your RCA
Distributor has RCA QK2202 Linear
Array Sampler kits at $37.€5 (optional
distrioLtor resale price). Gzt yours—
and ge- started—now,

RCA Elzctronic Componers, Harriscn,
N.J. 07229

' Integrated
Circuits
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You have never seen a

The GRI909 is the first truly innovative
approach to computer architecture
since the general-purpose computer
was first applied as a control device.
It goes beyond traditional design to
provide a new level of power and
flexibility. A true system controller, it
provides the only logical answer to
many of the basic problems that face
system designers . . . problems like
these:

PROBLEM #1
The Real World Interface

In spite of claims to the contrary, the
typical small computer is designed pri-
marily as a calculating device, not as
a controller. The system designer,
after describing his system function-
ally, must either transcribe his design
into the non-functional language of the
computer with all its expressed and
implied constraints, or turn over the
programming responsibility to a spe-
cialist whose background usually is not
related to the system application. Re-
sult: substantial expense, long delays
and occasionally, built-in software
limitations.

No problem with

The GRI 909, designed as a system
controller, is organized functionally.
ALL data registers, whether associ-
ated with the processor, firmware op-
tions or input/output devices, are
equally accessible to the system de-
signer. ALL data registers may be in-
cremented, shifted or algebraically
tested: the traditional arithmetic oper-
ator, with its associated registers, is
optional. The GRI 909 programming
language is tailored to the functional
organization of the processor itself.
Input/output devices are operated with

Electronics | June 23, 1969

the same basic language code. The
system designer can both design a
system and implement its application
in this functional language.

PROBLEM #2
The Data Flow Maze

Conventional computer architecture
is designed around an instruction rep-
ertoire, with maximum computing
power as the major criterion. The in-
put/output instructions are a second-
ary consideration and instruction
power is limited. The flow of data in
and out is impeded by the “implied”
operations of the instructions. Frec
communication between internal com-
puter elements and external devices
is not possible.

No problem with ™

Here the problem is solved by extend-
ing the 1/0 bus system into the heart
of the central processing unit itself.
Data is free to flow directly between
devices external to the computer and
the arithmetic unit, memory, or any
of the internal registers without stop-
ping along the way in special accumu-
lators. This free direct flow cuts down
on time consumed in moving data
about, and reduces or eliminates the
need for temporary storage. A unique
advantage is GRI 909’s ability to per-
form certain simple operations — in-
crement, complement, shift left or
right — on the fly.

PROBLEM #3
The Black Box Hang-Up

Once a computer is selected the sys-
tem designer is locked into a pre-
established set of capabilitics. The
CPU is essentially a black box, and
there is little that can be done to alter
its basic structure. If the system re-
quirements change to include say a
“hardware multiply”, or “hardware
squarc root”, or ‘“hardwarc byte
swap”, or “hardware anything”, the
only alternative is to go to a bigger,
more expensive computer possibly re-
quiring a complete new interface de-
sign with all new software.

No problem with < I ©)X0D©)
The GRI 909 has provision for the
addition of firmware options. And by

computer like this before

firmware we mean, not merely the
substitution of read-only memory for
software, but a broad range of hard-
wired plug-in functions which can
replace a variety of software routines.
This gives the system designer com-
plete freedom to adapt the computer
to changing system needs, and to
evaluate trade-offs between speed and
economy in individual cases.

Basic characteristics

The GRI 903 cannot be fully evaluated in con-
ventional computer terms. But for those who
like to play the numbers game, the following
characteristics are listed:

« Full Cycle Time: 1.76 usec for a 16-bit word

* Memory Reference Instruction: 32K directly
addressaole — not page oriented.

*« Memory Addressing Modes:

A. Direct Mode: Single Address Instruc-
tion, 32 bits (16 bit op. code, 16 bits
address)

B. Immediate Mode: 32 bits (16 bits op.
code, 16 bits data)

C. Deferred Address Mode: One level of
indirect addressing with 32K of auto-
indexable locations

Every device in the system, both inside and
outside the computer, is directly addressable
by programmed instructions.

Direct memory access channel is available
on the same data and control lines as the
programmed input/output channei (1/0 rate:
1.76 us/word). No DMA multiplexer is re-
quired for multiple DMA devices.

Priority interrupt system has full capability to
be used as a single channel interrupt or as a
full hardware interrupt at the option of the
system designer.

The GRI 909 with 4K 16-bit words
of memory and ASR33 Teletype sells
for under $10,000. Basic units start
at $3600.

August deliveries will include: basic
assemblers which can be assembled
in the GRI 909 or the IBM 360, pro-
gramming aids, math routines and util-
ity routines.

Let us tell you more — Because
GRI 909 is a completely new breed
of computer, it is impossible, here, to
cover its many unique features and
their implications for the system de-
signer. If you build control or instru-
mentation systems let us tell you what
GRI 909 can do for you. For a copy
of our new brochure write to:

G-R INDUSTRIES, INC.

76 Rowe Street,
Newton, Mass. 02166
(617) 969-7346
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1-21 2599 100-999
LN TO1-883 ceneral purpose opamps . . . . . . . . . 82850 823.00 $19.00
LM 1OTA-885  high performance op amps 51.00 11.00 34.00
LA 102.88: i voltage follower op amps . 28.50 25.00 19.00
LA 101-883 negative voltage regulators .~ 0 0 0 0 0 000 306,00 29.00 21.00
LA 105-683 positive voltage reculators 26.50 23.00) 19.00
LA 106-583 voltage comparators ‘buflers . 33.00 26.00 22.00
LM 107-583 hich performance compensated op amp~ . . . . . 50.00 15.00 37.00
LM 709-8585 general purposeopamps . . . . . . . . . 0 1045 8.05 710

PARTS NOW. Of the shelf. AN Mil-Std-863 Lincar 1<, straight from National s special 883 production and testing lines.
GET THE WHOLLE STORY. Send for National’s 883 Linear Software Package. A hig. thick compilation of Mil-Std-883

literature. Includes dv atled brochure on National™s 863 program. specific spees on linear parts. full data sheet= and price

listz, plus complete 883 software —all the spees already written. N ° | 88 63
[
ational/36.

T T T T T T T T T T T T T T |
l National Semiconductor Corporation !
| ' |
| 2975 San Ysidro Way ]
: Santa Clara, California 95051 :
] Please rush the hig. thick. complete "853 Software |
I Package” to |
i ' |
I Name_ - |
l Company E— :
I Address ) _ B _ |
- . 1
|Gty Zip —
- - -] |
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Applications Power ¥

FETS IN
TUNABLE
FILTERS

Problem: To design a low cost, light-
weight voltage tunable filter.
Solution: Use FETs as Voltage-
Controlled Resistors (VCRs). Here
is one approach:

q 0,
(R) (R))
INPUT VORHN
SIGNAL
VOLTAGE
CONTROL

% OUTPUT

LOW PASS FILTER

With this circuit you can have a
tuning range up to 20:1 with a roll-
off of 12 dB [octave. Weight is in the
ounce-plus region and size is about
114 cubic inches. Here are the de-
sign conditions and equations:

Rin>10Xec:.

Ro<0.1Xer,

R =R:4 R,

M: = C:/C, )

res — FET drain-source
resistance,
S T

1— Vgl/ VP *

rds — res with Ves = 0,
on = Corner frequency,
1— Ves/V,
- rés MC.

*If you need a voltage tunable
filter, and cost, size, weight and low
power consumption are important
considerations, give us a call for
fast applications assistance. That’s
applications power: Products and
service! Ask for Extension 19.

"Siliconix
incorporated

1740 W. Evelyn Ave. o Sunnyvale, CA 94086
Phone (408) 245-7000 o TWX: 910-339-9216
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Who’s Who in electronics

Lowell

His business card reads, “A. C.
Lowell, Chairman of the Board, L-
Squared Industries.” The initials
of his newly formed company—LSI
—suggest that Art Lowell won’t be
out of the semicanductor business
for long. Lowell, 50, resigned as
Autonetics’ director of microelec-
tronics applications and advanced
products three months ago to join
Joseph Leaming, president of both
L-Squared Industries and Electron-
ics Development Corp. The latter
firm specializes in equipment, such
as frequency-modulated up-down
converters, for the fast-growing
community antenna television
(CATV) industry.

Electronics Development exper-
tise is the wedge that Lowell ex-
pects L-Squared will use to move
into the world of the “wired com-
munity” overseas. He hopes to
have a commitment shortly for a
demonstration model of a wired
community in an area in which
there are three to four times more
tv sets, already served by cable,
than there are telephones; an area
whose name Lowell, understand-
ably, won’t divulge.

For both the demonstration and
anticipated follow-on systems for
communities outside the U.S., a
separate entity will be created,
jointly held by L-Squared and an
as-yet-undisclosed partner. The
joint firm, Lowell says, would pro-
vide an advanced wideband (500
megahertz) microwave system, data

terminals, and a multiplexing ar-
rangement.

Fun and profit. “In the overseas
arcas we're interested in,” Lowell
says, “we can provide auxiliary
communications with wideband
transmissions and multiplexing
with a subcarrier on the video.”
He foresees a community having
some 25,000 consumer CATV oul-
lets plus about 2,000 businesses
with data terminals.

For the data terminals, Lowell
says, L-Squared will need complex
large-scale integration, metal oxide
semiconductor memories: random-
access memories with 500 to 1,000
bits of storage and read-only mem-
ories with up to 5,000 bits. He had
hoped to get them from Autonetics,
but he says that because of Auto-
netics” backlog of more than $110
million in orders, the semiconduc-
tor maker won’t be able to meet
his requirements—which, he claims,
will reach a peak in 18 months.

Thus Lowell plans to build, in a
scparate joint venture with still an-.
other undisclosed partner, a 35,000-
sq.-ft. plant to make the memories.
The irrepressible Lowell hopes to
have the first devices off the lines
by February.

Recognizing his own unbounded
optimism, which he labels “the
Lowell factor,” he admits that
“everything has to break right for
the Lowell factor to work right.”
This means getting the semicon-
ductor facility on stream, locking
up the commitment for the overseas
wired-community demonstrations,
and forming a foreign corporation
—a majority of which would be
held in the U.S.—to operate an
overseas manufacturing facility for
L-Squared Industries.

Pragmatists in Congress have long
claimed that NASA gives costly
space programs like Apollo and un-
manned planetary probes the nod
over practical programs in the area
of space applications. Now NASA
is responding to that criticism by
elevating Leonard Jaffe, formerly
director of space applications pro-
grams, to a new post: deputy asso-
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Ideal
Constant Current

Like Having 2,500,000,000 Ohms in Series With
2,500,000 Volts

Iindependent Voltage Limit
— preset your voltage, light
warns when complying voi-
tage limit is reached.

a0

20 :
4 /r“ ~
1012 2025
05 MPERES

Excellent Resolution —
0.02% of range setting,
three decades of ranges.

Precise Regulation — 25
ppm down to 1 microampere
output.

Patented Guard Circuit —
prevents leakage paths and
voltage monitoring from de-
grading output.

Unlike many so-called ‘‘constant current” sources, the Other operating features are: Transient recovery time
new CCB Series has the necessary high impedance, of less than 200 usec for output recovery to within 1%
non-capacitive output. There is essentially no stored following a full load change; programmed speed of
energy to dump, delaying response to programming or less than 500 usec. from zero to 99% of programmed
load changes. Patented Guard Circuit allows the output current cutput; resclution of 0.02% of the range switch
voltage to be monitored, externally, without degradation. setting; rms ripple less than 80 ppm of range.

Further, the new CCB Series permits you to preset Both Constant Current Sources are 3% ” high half-
current and voltage before connecting your foad rack size, weighing 1G Ibs., and are priced at $425.00.
Two models are now available: the 6177B at 0-500 mA, For additional specifications, contact your local HP
0-50V; the 6181B at 0-250 mA, 0-100V. Either can be sales office or write: Hewleti-Packard, New Jersey
remote programmed (resistance or voltage) with an Division, 100 Locust Avenue, Berkeley Heights, New
accuracy of 1% or better. Jersey 07922 . . . In Europe, 1217 Meyrin-Geneva.

Additional Constant Current/Voltage Models
For Higher Current . . . less sophistication

= N MPM_. - tA8..
HEWLETT (hp; PACKARD =  gr—
POWER SUPPLIES | el 252
3 MODELS 9 MODELS
0-3A 0-3A
Up to S0V Up to 320V

Circle No. for details 515 Circle 516 Circle 517
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Hadron’s LPM Series represents a unique solution to
the laser applications problem — its modular
construction and easily exchangeable work fixtures
make it equally useful for various industrial
applications as well as for general laboratory
applications. The versatile, reliable LPM is a fully
integrated system, where the laser head, optics,

and power supply are all contained in one small (24" x
18" x 12"), lightweight (125 pounds) unit. The
interlocking of work fixtures minimizes radiation
hazards in industrial applications. Closed-circuit
television provides for viewing and setting up where
required. Q-switched operation provides for
synchronization.

Engineered to meet precision production tool
standards, special emphasis has been placed on:
Reliability « Low Operating Cost » Compactness o
Simple Operation * Ease of Maintenance e
Adaptability « Safety ¢ Versatility

Available in Q-switched as well as normal mode
configurations, the LPM system is a proven tool not
only for precision microfabrication but also for

the balancing of small gyros, motor rotors, as well as
watch balance wheels.

In the research laboratory, Hadron’s LPM Series
fulfills the exacting requirements of the scientist in
such areas as fluorescence analyses, radiation
studies, material evaluations, as well as general
laboratory applications.

A rugged easily removable laser head provides for
long maintenance-free operating life. Flashlamp
replacement does not necessitate optics realignment.

The water-cooled LPM laser provides an energy up to
5 joules, a pulse width of 800 microseconds, and a
repetition rate up to 1 pulse per second.

Basic LPM System with
Universal Welding and Drilling
Fixture and Closed-Circuit

Television Setup ‘

THE NEW CONCEPT
IN LASERS

For complete specifications, price, and delivery

information, call or write: Wm

300 Shames Drive
Westbury, New York 11590
(516) 334-4402
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Jaffe

ciate administrator for applications,

In addition, Jaffe will be acting
director of the Earth Observations
Programs Office which will include
such programs as the emerging
Earth Resources Technology Satel-
lite program, Tiros, Nimbus, the
new synchronous metcorological
satellite, and sounding rocket pro-
grams. Slated for the dircctorate in
the new organization is Richard
Marsten, currently manager of ad-
vanced programs technology for
the RCA  Astro-Physics division.
Marsten will head the Communica-
tions Program Office and be
charged with navigation and traffic
control satellites, geodetic satel-
lites, the Applications Technology
Satellite program, and activities in
support of Comsat.

On your mark. Says Jaffe of the
new position: “The higher level of
organization is recognition on the
part of NASA of the increasing im-
portance of space applications.”
Jaffe sces the 1970’s as the time
when the big push will finally be
made in such arcas as data-relay
satellites, and broadcast and navi-
gation satellites. The pacing item,
according to Jaffe, is the beginning
of the Earth Resources Technology
Satellite program. On a more mun-
dane level, Jaffe says that the new
organization will also mean a larger
staff in the Space Applications Of-
ficc and more money for research
in the arca of potential space ap-
plications programs.

Jaffe, an EE, has been with NASA
since its inception, and was with
its predecessor.
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Convert your present
scope into a curve

tracer: $595.00"

The first plug-in unit that
transforms an existing
scope into a curve tracer—
at 2to '3 the cost!

o

YT C s .‘
lw ¢ -
. .
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U-Tech plug-in

Model 681: $595.00
For use with Tektronix
560 series Oscillo-
scopes.

U-Tech plug-in

Model 682: $615.00
For use with Tektronix
530, 540, 550, 580 se
ries Oscilloscopes.

U-Tech Console
Model 683: $625.00
For use with any X-Y
Oscilioscope.

Now you can expand ycur present Oscilloscope to include
curve tracer capabilities. U-Tech plug-in and console units
enable any X-Y Oscilloscope to display the dynamic char-
acteristics of both NPN and PNP transistors. N Channel and
P Channel junctions, FETs., MOS-FETs, tipolars. unijunc-
tions, diodes. tunne! diodes and SCRs

So, if it wasn’'t in the budget before. now it can be. and
even if you were plannmg for a curve tracer, you can now
buy two. possibly three. of these units for the price of any
agther characteristic cu-ve tracer

Ask your distributor about these U-Tech curve tracer
units or order direct

| U T A Division of Industrial Physics
: - and Electronics Company
§ 4190 South State Street. Salt Lake City Utah 84107
!
I [ VYes. send me curve tracer model
: Enclosed 1s: [JCheck [JP.O. [JBillme [JSend literature
: Neme____ O s e _ = Title
]
| Company Name . - e,
: Company Address RS | B B NS e § S
I
[} City State 2y
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Several
hundred thousand
unfair advantages.

There vou are, busting vour back trying to beat
another company to market with a new, improved
electronic Thing.

Evervthing looks good — up to the point where
sub-assembly X has to be connected to board B.
And vou’ve never scen 2 connection like that before.

What do vou do now? Take an R&D break?
Give a connector-maker a panic call, and half
your budget, to develop a special?

Sweat not. We're sitting over here with several
hundred thousand different connectors. Most of
them were specials, once. Many of them are
patented. And all of them arc ready. Now.

Card edge connectors. Two-piece PC connectors.
Board-to-board connectors. Miniatures. Sub-
miniatures. Dual-in-Line receptacles. Back panel
metal plates. Rack and panel connectors. Mil spec
cvlindrical connectors. Tube and transistor sockets.
Even new Mojo™ modular card edge connectors
which vou sort of invent as vou go along. All
available with the respected Varicon™ metal-to-
metal connection that fully meets Mil-E-5400.

Because they're ready, you get a jump on your
competitor while he re-invents one. Because they're
standard, vou put vour Thing together for less
money than he can. It may be unfair. But it's fun.
And profitable.

But what if we don’t have a standard for vou?
Still no problem. Because, with hundreds of
thousands of different connectors atready behind
us, vour special will just be a not-quite-standard.
So we'll be able to save a lot of time and R&D, too.

We have several pounds of catalog, containing
more information about connectors than vou
probably care to have. So don't just send back
a reader information card, Call, write, wire, or
TWX us, and tell us either vour specific problem
or vour general field of interest. We'll send vou
the pertinent few ounces, ’

Elco Corporation, Willow Grove,
Pa. 19090.  (215) 639-7000 TWX 510-665-5573.

LETTHTTE TG
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ELCO Connectors

Circle 19 on reader service card




Everyone talks
correed reliability,




here’s the way it looks.
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Switches under glass.

The heart of every AE correed is a reed switch
consisting of two overlapping blades. For protec-
tion, we seal them inside a glass capsule. But only
after we pull out all the dirty air and pump in a
special, pure atmosphere. That way there’s no
chance of contact contamination or oxidation. Ever.

Notice our terminals are one piece. A special
machine delicately forms them to precision toler-
ances. It’s a lot of work, but one-piece
terminals have dis-
tinct advantages over
the two- and three-
piece kind.

For one thing, there’s
no extra joint so you’re
always assured of a positive
contact. Also, one piece
terminals are more reliable when the correed is
used to switch low-level analog signals. That’s be-
cause thermal EMF is reduced to practically zero.

A different kind of bobbin.

Since we go through so much trouble with our
correed capsules, we designed a special bobbin to
protect them.

It’s molded of glass-filled nylon. (You know
how plastic chips and cracks.) Moisture and hu-
midity have no effect on this stubborn material.
No effect means no malfunctions for you to worry
about. No current leakage, either.

Running the full length of the bobbin are a
series of slots. They pamper the capsules and keep
them from getting damaged or jarred.

And to help you remember which
terminal is which, we mold the terminal
numbers into the end of the bobbin. You can
read them at a glance.

Little things mean a lot.

Reliability means that we pay attention to the
little things. Like the tiny pressure rods we use
in every miniature correed. They’re placed at

each end of the bobbin, across the one-piece ter-
minals. What they do is prevent stresses from
being transmitted from the terminals to the reed
blades. This keeps the contact gap right on the
button. All the time.

The contacts are normally open. To provide
them normally closed, we employ another little
device—a tiny magnet. It’s permanently tucked
into a slot next to the reedcapsule. The magnetic
action keeps the contacts normally closed.

Coiled by computer.

Once all the parts are secure in the bobbin, we
cover them with protective insulation. Around
this, we wind the coil. You can be sure the coil
winding is correct. It was all figured out for
us by computer.

Our next step is to protect the coil.
We do that with more protective

insulation.

A coat of iron.

On top of the insulation goes a layer
of annealed iron. It acts as a magnetic shield and
minimizes interaction between coils. Also, it im-
