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The tone-burst
generator
you designed

TRIGGER LEVEL
+ SLOPE ~

SIGNAL INPUT

Tone-burst testing created a mild revolu-
tion when we introduced our first tone-
burst generator in 1965. With properties
of both continuous tones and pulses,
tone-bursts quickly reveal important
information about response curves.

You soon recognized the value of tone
bursts in sonar and psychoacoustic test-
ing, and the original 1396-A Tone-Burst
Generator became an overnight success.
Not only did you buy the instrument, but
you told us how to improve it.
® You said, "‘Increase the upper fre-
quency limit," and we did — to 2 MHz.
® In sonar and psychoacoustic testing,
very long bursts are often required, so
you said, '‘Provide for an analog ON

as well as an analog OFF,' and we did.

® You said, "Increase the signal sup-
pression between bursts," and we did
— to-60 dB.

® You said, ‘'Add a single-burst button,”
and we did.

Circle 900 on reader service card

Furthermore, we increased the output
voltage to 20 V and the output current
to 50 mA; we reduced the output
impedance to 25 2, and we increased
the input impedance to 50 k2. Then we
added convenience features like switch-
selection of timing source, provision for
direct drive of gate, and provision for
nulling the DC output.

When we got through, we had the 1396-B
— a completely new instrument —
designed with you in mind because we
minded you when we designed it.

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



hp 34208:

THE MOST ACCURATE DC VOLTMETER!

With the hp 3420B DC Differential
Voltmeter/Ratiometer you get accu-
racy of 22 ppm, one-hour stability
of <1 ppm, and resolution of 0.2
ppm — a combination of perform-
ance features that gives you the
mostaccurate portable dc voltmeter
available.

The 3420B is designed for con-
venient, logical and quick operation.
In addition to pushbutton selectors,
you get a rapid zero adjustment—
without shorting the circuit under
test, without disconnecting the in-
put. Press the ZERO button and it

automatically opens the input and
internally shorts the 3420B for pre-
cise zero adjustment. The 34208
operates from ac line power, or in-
ternal rechargeable batteries for
those measurements where you
want complete isolation from power
line ground.

Circuit loading error is essentially
eliminated with the >1011q at null
inputresistance on the 1Vand 10V

ranges.

HEWLETT ﬁ PACKARD

ANALOG VOLTMETERS

The 3420B gives you the conven-
ience of four ratio ranges — the
widest ratio range available on a dc
differential voltmeter! Use the
ratiometer for dc/dc voltage ratio
measurements, resistive divider
ratio measurements and dc voltage
measurements normalized to engi-
neering units.

Find out about the most accurate
dc voltmeter. Check your Hewlett-
Packard Instrumentation Catalog.
Or, call your nearest hp field engi-
neer or write to Hewlett-Packard,
Palo Alto, California 94304. In Eu-
rope: 54 Route des Acacias, Geneva.
Price: hp 34208, $1450; hp 3420A
(ac line operation only), $1300.

overies

INPUT POLARITY
ZERO

-+ RATIO
OVERLOAD

®

—— INPUTS
RATIO (B/A)
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100 kHz to 110 MHz league.

o

It's a powerful switch-hitter.

[

(' B880IA GENERATOR /7 SWEEPER
[0  SOWETT . paCRAND

Digital frequency dialing accurate to
1% of frequency.

0.01% calibration check at 5 MHz
intervals.

—'

Sweep speeds and triggering versatil
ity for all apphications.

Aﬁos T SYNMSWEEP WWTH

-
|

Lo 3 sweep functions—full, video, sym
metrical-—go from broad to narrow
sweep with the flick of a switch

YENNER

+1 dB output accuracy from 13 dBm
to —110 dBm

. . \ SWEEP MODE
Monitor frequency to 110 MHz with TR LML PACE  CFPAST SLOW mARUAL

low-cost 10 MHz counter—HP 5321

AUx 0T SWEEP OUT

@

Here’s a combination signal generator/ sweeper
that'll go to bat for you in all types of lab and
production work. Get 2-in-1 instrument perform-
ance in a small, lightweight package.

You can make fast, accurate swept measurements
with the HP 8601A. With 0.5% sweep linearity and
1% frequency accuracy, it's so precise you don't
even need markers. Flatness is £0.25 dB over the

HEWLETT

Circle 2 on reader service card

@

SWEEP SIGNAL GENERATORS

=>=AM/FM modulation — internal, 30%
AM and 75 kHz deviation FM

full range from .1 to 110 MHz. It doubles as a
signal generator with clean, calibrated output and
modulation flexibility.

Put this All-Star to work for you—$1975. Call your
HP field engineer for complete information, or
write Hewlett-Packard, Palo Alto, Calif. 94304;
Europe: 54 Route des Acacias, Geneva.

PACKARD

04810
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Readers Comment

Splatter and squelch
To the Editor:

I was interested to read the letter
from Peter Laakmann [Sept. 2, p.
5] pleading again the case for
single-sideband communications in
the mobile services. His enthusi-
asm for ssb has, I am afraid,
blinded him to its technical diffi-
culties in this scrvice. Let me grant
him all the claimed advantages, and
address myself immediately to two
problems he has not mentioned.

The first, and probably most im-
portant, is adjacent channel splat-
ter. It is unfortunately beyond to-
day’s state of the art to confine the
energy of a single-sideband signal
to its own channel to the degree
required in mobile radio systems.
In such systems, a vehicle receiving
on one channel may be cruising in
the immediate vicinity of a base
station transmitting on an adjacent
channel. Assuming the receiver is
selective enough to reject all off-
channel energy, it is still true that
a large amount of power will fall
into the receiver.

The second problem in single-
sidebank links is provision of a
suitable squelch. Tone squelch is
popular in mobile radio. In such
systems, a low-level tone is trans-
mitted either above or below the
voice frequency band. A compa-
rable technique can be used with
ssb, but now some of the advan-
tages of ssb, especially the reduc-
tion of intermodulation, no longer
apply since a “carrier” is present.

I think the sharp threshold effect
of f-m is highly desirable and
would be necesary in any opera-
tional system. For essential com-
munications, such as public-safety
work, it is not sensible to ask every
patrolman or fireman to be a trained
listener, ferreting the signal from
the noise.

Let me conclude by agreeing
that much better use of the spec-
trum is needed. There are several
ways of accomplishing this.
Changes must be made in both the
law (i.e., frequency-allocation phi-
losophy) and technology.

The recent JTAC study points the
way. But much bolder, more im-
aginative approaches are needed.

Electronics | October 28, 1968



Add Sprague Series 7400A
to your prints for
Series 74N T'TL c1rcu1ts

They’re pin-for-pin identical.

SERIES 74N FUNCTION SPRAGUE PART NO.
SN7400N Quad 2-Input NAND USN-7400A
SN7401N Quad 2-Input NAND (No Collector Load) USN-7401A
SN7402N Quad 2-Input NOR USN-7402A
SN7410N Triple 3-Input NAND USN-7410A
SN7420N Dual 4-Input NAND USN-7420A
SN7430N Single 8-Input NAND USN-7430A
SN7 440N Dual 4-Input NAND Buffer USN-7440A
SN7 450N 2-Wide 2-Input Expandable AND-OR-INVERT USN-7450A
SN7451N 2-Wide 2-Input AND-OR-INVERT USN-7451A
SN7453N 4-Wide 2-Input Expandable AND-OR-INVERT USN-7453A
SN7454N 4-Wide 2-Input AND-OR-INVERT USN-7454A
SN7 460N Dual 4-Input Expander USN-7460A
SN7470N D-C Clocked J-K Flip Flop USN-7470A
SN7472N J-K Master Slave Flip Flop USN-7472A
Dual J-K Master Slave Flip Flop:
SN7473N Single chip, pin 11 GND USN-7473A
— Single chip, pin 7 GND USN-74107 A
SN7474N Dual D-Type Edge-Triggered Flip Flop USN-7474A
— Dual AC Clocked J-K Flip Flop USN-7479A
COMPLEX ARRAYS
SN7441N BCD-To-Decimal Decoder/Driver USN-7441B
SN7 475N Quadruple Bistable Latch USN-7475B
SN7480N Gated Full Adder USN-7480A
SN7482N 2-Bit Binary Adder USN-7482A
SN7483N 4-Bit Binary Adder USN-7483B
SN7490N Decade Counter USN-7490A
SN7491AN| 8-Bit Shift Register USN-7491A
SN7 492N Divide-By-Twelve Counter USN-7492A
SN7493N 4-Bit Binary Counter USN-7493A

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

SPRAGUE WORCESTER...the world's finest microcircuit facility

Electronics | October 28, 1968

THE MARK OF RELIABILITY

‘Sprague’ and '@' are registered trademarks of the Sprague Electric Co.
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A little something to look for
when you’'re buying a power supply:

A Heinemann circuit breaker.

If you find one on the instrument panel, it's a safe
bet you're looking at high-performance equipment.

(When a manufacturer uses a Heinemann breaker,
he's traveling the premium-component route.
There are many cheaper alternatives that

will do almost the same job.)

It's also safe to assume you'll get long-term
service without lots of servicing.

(The protection of a Heinemann breaker is probably
the ultimate in precision. The breaker’'s nominal
current rating is precisely calibrated

and temperature-stable. Overload response
characteristics are controlled to precise

6 Circle 6 on reader service card

tolerances. Even the toggle mechanism is made
better than it has any right to be.)

In fact, the equipment may come with a longer
warranty than you'd expect. (Heinemann breakers,
themselves, are warranted for five years.)

All this is not to suggest that Heinemann
protection should be a primary consideration

in choosing a power supply. But if one unit has it
and the other doesn't, all else being equal,

the choice would seem to be clear enough.

Heinemann Electric Company, 2600 Brunswick
Pike, Trenton, New Jersey 08602.

HEINEMANN

Electronics | October 28, 1968



Readers Comment

Instantaneous frequency allocation
by computer on demand is tech-
nically feasible. Let’s be careful
not to write laws which implicitly
deny such improvements.

Carroll R. Lindholm
Engineering Sciences
Rand Corp
Santa Monica, Calif.

Patently correct?

To the Editor:

Your article on U.S. Patent
3,393,372 [Aug. 5, p. 51] gives an
entirely erroneous impression of
the basis on which a U.S. patent
is granted when there is a question
as to who is the first inventor. You
have stated that the Patent Office
awarded the patent to Vickery et al
because it was the first to be filed.

Although it is correct that the
Vickery et al application was filed
first, I am certain that the decision
to grant the patent was not based
on this fact alone. The U.S. Patent
Office has a very thorough proce-
dure for determining who was ac-
tually the first inventor. The junior
party generally has the burden of
proving that he made the inven-
tion first, but if he can prove that
he was the first inventor, the pat-
ent will be awarded to him.

In this case, Bell Labs was ap-
parently unable to prove that Patel
invented the subject matter of the
patent before Vickery et al did.

The fact that Patel has continued

to work on the CO, laser may en-
title him to patent protection on
any improvements he develops.
However, no amount of work or
articles in professional journals will
entitle him to the basic patent.

Daniel E. Sragow
Rochester, N.Y.

No danger

To the Editor:

Your story on our pastes [Sept.
16, p. 180] referred to the toxicity
of thallium compounds but did not
explain the exact nature of the
problem.

The critical area of toxicity of
thallium compounds is one of in-
gestion or inhalation. Relatively
simple handling procedures will
eliminate the ingestion possibility,
and our laboratory studies have
shown that at all firing tempera-
tures useful for resistor produc-
tion with Airco Speer thallium
oxide pastes, volatility of thallium
oxide is not measurable. Thus,
when used as recommended, thal-
lium oxide pastes present no real
hazard to personnel.

W.E. Parker
Director of Research
Airco Speer
Niagara Falls, N.Y.

Readers’ letters should be addressed:
To the Editor,

Electronics,

330 West 42nd Street, New York,
N.Y. 10036
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Interstage Fi . 11

Turns out we couldn’t
even list all the magnetic
components we make.
Even if we listed them ail,
tomorrow someone would
ask us to make something
- new. And we'd do it.

M{ In fact, we've had more
experience at just this sort
M of thing than anyone else!

M To get some
! idea ofthe scope
of our capabili-
M ties, write

- today fora
st free catalog.
N Address:

Dept. E-32.

fTry Bulova

i

“Firgthe:

FREQUENCY CONTROL PRODUCTS

ELECTRONICS DIVISION
OF BULOVA WATCH COMPANY, INC.

Pulse

61-20 WOODSIDE AVENUE
WOODSIDE, N.Y. 11377 - (212) 335-6000
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A-to-D
Converter

Pastoriza offers the
first utility converter for
systems applications . . .
priced for quantity sales.

Having first introduced the modular
A-to-D and D-to-A converter, Pastoriza
Electronics now offers an unprecedented
innovation: A printed circuit card A-to-D
converter featuring . . .

High Performance
12 bits conversion in 8 microseconds.
10 bits conversion in 4 microseconds.
8 bits conversion in 2 microseconds.
Low Cost
Priced competitively with any ADC
available today, and designed for
volume production.
Open Book Concept
No black magic in the design — cir-
cuitry is accessible and repairable.
User Confidence
Design and component information is
supplied to insure ease and confidence
in customer application.
This complete single-card A-to-D con-
verter includes reference supply and
comparison amplifier, using dual in-line
integrated circuit logic with a MINIDAC
D-to-A module. It accepts 0 to 10 volts
input range, and provides up to 12 bits
resolution.
Write for eye-opening facts on this
newest modular A-to-D utility converter.

PASTORIZA

ELECTRONICS, INC.
385 Elliot St., Newton, Mass. 02164 « 617-332-2131

8 Circle 8 on reader service card

Who's Who in this issue

Singleton

Keeping abreast of his field
can sometimes be a prob-
lem for a busy engineer,
but Robert S. Singleton
has found a neat solution.
Singleton, author of the
article on page 93 describ-
ing an easy way to solve
for transmission-line re-
flections, spends part of the
time away from his RCA job
as an adjunct professor of
electrical engineering at the
University of Florida’s
Graduate Center.

At RCA, Singleton has
been working on computer-
aided design involving
transmission lines. He
worked previously for Bell
Labs and the Martin Co.
Singleton got his BSEE
from the University of
Florida and his MSEE from
New York University.

Longo

Theoretical understanding
isn’t often associated with
manufacturing know-how,
but that’s the combination
of talents that Thomas A.
Longo has brought to bear
on the semiconductor in-
dustry. Longo, who sizes
up the integrated-circuit
processing technology in
the article on page 82, has
been vice president and
general manager of semi-
conductor operations for
Transitron Electronic Corp.
since 1964. However, he
started his career in a schol-
arly atmosphere. After he
got his Ph.D. in solid state
physics from Purdue, he
stayed at the university to do research on solid state phenomena—radia-
tion damage, transport effects, and surface effects.

He began consulting for General Telephone Laboratories in 1957 and
established a semiconductor laboratory for the company. Eventually he
became a full-time employee, and when Sylvania was taken over by
General Telephone, he managed research on advanced devices. An advo-
cate of transistor-transistor logic, Longo influenced Sylvania, and later
Transitron, to concentrate on TTL in their IC production.

Electronics | October 28, 1968
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Moore

After getting his BSEE from Union
College and his MSEE from Car-
negie Mellon University, Dana
Moore, author of the article on core
memories on page 109, went to
work for the Burroughs Corp.’s re-
search division. He then joined the
Computer Control Corp. (which
was acquired by Honeywell in
1966) as a development engineer.

Now memory systems inspec-
tion manager at Ampex, Roy Nor-
man wrote the review of core
memories on page 106. Norman re-
ceived his BSEE in England in 1962
and has been with Ampex since
1963 (except for six months with
Scientific Data Systems), where he
has worked on the design of mass
core memories and plated-wire
systems.

Before joining Ferroxcube in
1965, John Turnbull worked for the
Burroughs Corp. on core technol-
ogy. He is now Ferroxcube’s mar-
keting manager for recording
heads. John Kureck, co-author with
Turnbull of the article on ferrite
materials on page 112, received his
BS degree in physics from Man-
hattan College in 1961. Joining Fer-
roxcube in 1963 as a development
engineer working with memory
cores, he is now operations man-
ager for memory elements.

The article on planar thin films
on page 115 was written by Albert
Bates, manager of the magnetics
and thin-film development depart-
ment at the Burroughs Corp. He
holds a BSEE from Drexel.

Electronics | October 28, 1968

Now from Spraguve!

All the advantages of tantalum
in one LOW COST capacitor!

EPOXY-DIPPED TANTALEX®
CAPACITORS . . .

For industriol, commerciol,
ond entertainment electronic
opplications where tontalum
copacitors where previously
too expensivel

={t-Type 196D Solid-electro-
lyte Tantalum Capacitors have
special epoxy-dip coating which
keeps costs down without sacri-
fice in dependability. Positively
seals capacitor section while
providing excellent electrical in-
sulation. Protects against me-
chanical damage in handling.

={ 6~ Radial lead design for
plug-in mounting on printed
wiring boards. The .250” lead
spacing will fit standard .125”
grids.

SPRAGUE COMPONENTS

|
<

Now available for fast delivery
from your Sprague Industrial Distributor

—{ & High stability —very little
capacitance change, even at
outer limits of operating tem-
perature range.

— & Llow dissipation factor of
these capacitors permits higher
ripple currents.

— €& Meet environmental test
conditions of Military Specifica-
tion MIL-C-266558B.

~ (~Prime capacitance and
voltage ratings. Based on rating
popularity of other types of
solid tantalum capacitors.

—| & Designed for continuous
operation at temperatures from

—55C to 4-85C.

For complete technical data, write
for Engineering Bulletin 3545 to
Technical Literature Service, Sprague
ElectricCompany, 35 Marshall Street,
North Adams, Massachusetts 01247,

CAPACITORS

TRANSISTORS

RESISTORS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS
INTERFERENCE FILTERS

FUNCTIONAL DIGITAL CIRCUITS
MAGNETIC COMPONENTS
PULSE TRANSFORMERS
PULSE-FORMING NETWORKS

43C-8116R)

PACKAGED COMPONENT ASSEMBLIES

CERAMIC-BASE PRINTED NETWORKS

SPRAGUE

THE MARK OF RELIABILITY

"Sprague’ and (2)” are registered trademarks of the Sprague Electnc Co
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Interchangeability

Here's IRC's new Y4-watt thick-film resistor. Its
form factor—body size and 1" x .016" leads—con-
forms to all existing standard MIL sizes. This
gives you total standardization and complete size
interchangeability with all present MIL types with
similar body geometry, including the proposed
RLRO5 style of MIL-R-39017.

It also gives you many other unmatched ad-
vantages:

STABILITY that results from IRC’s newest
generation Metal Glaze element. Tin oxide types
can't match it under overload or high-tempera-
ture conditions.

10

COOLER OPERATION that was designed in.
Runs cooler than tin oxide resistors with larger
leads.

CRAZE RESISTANT BODY that withstands
the pounding of automatic inserting machines.
No field failures due to cracking or crazing. Resists
solvents and corrosion, too.

PACKAGED FOR AUTOMATION. Lead tape
reels are available to cut your assembly costs.

AVAILABILITY. No delays. Order your sam-
ples now.

New IRC RGOS resistors offer the best approach

Electronics | October 28, 1968



Actual Size—

MIL-R-11  Ys-watt size

=
MIL-R-10509 Y&-watt size

=
MIL-R-39017 Y-watt size

to standardization, design freedom, stability, and
reliability. For complete data and sample, write
IRC, 401 N. Broad Street, Philadelphia, Pa. 19108.

CAPSULE SPECIFICATIONS

Body Size .150" x .063" dia.
Lead Size 1” x .016" dia.
Power %-Watt @ 70 C.
Tolerances +2% and +5% Division of TRW Inc.
Temp. Coeff. +200ppm/ C.
Resistance 100 to 30K
IRC Type RGO05
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Anew concept in
Logic/MemoryTechnology

COS/M

Integrated c

OS

Ircul

RCA COS/MOS integrated circuit in ceramic dual-in-line package

COS/MOS is a totally new integrated circuit technology
based on RCA’s proven capability of fabricating both
N-and P-Channel MOS transistors on the same substrate.
This RCA processing breakthrough has made possible
the creation of a family of unique integrated circuits uti-
lizing complementary symmetry circuit configurations
which encompass both logic and memory.

COS/MOS offersacombination of features unapproached
by any other monolithic circuits. COS/MOS now makes
possible dramatic innovations in digital equipment de-
sign and performance that perceptive manufacturers will
want to investigate immediately. COS/MOS circuitry
offers opportunities for significant reductions in power
consumption which can provide solutions to heat dis-
sipation problems of compact designs or promote the
conversion of line connected equipment to portable, bat-
tery-operated versions. For operation in electrically noisy
environments, the extremely high noise margin of COS/
MOS circuits, coupled with wide logic level swings, will
provide new measures of design freedom. For users of

12

single-channel MOS circuitry, COS/MOS offers the ad-
vantages of operation from a single wide-range power
supply, single clock operation from DC to the megahertz
range, and compatible gates and flip-flops that interface
directly with MSI logic and memory circuits. In addition,
COS/MOS technology offers excellent cost and space
saving potential by virtue of its adaptability to MSI and
LSl (RCA LSI circuits now in development have many
hundreds of transistors or a chip).

Any one of these COS/MOS features may now make
practical some performance improvement or product
enhancement that will give your equipment that competi-
tive edge:

@® Nanowatt quiescent power dissipation

@ Single 10-volt wide tolerance power supply

@ 10-volt logic swing

@ 4 volts noise margin

@ Fanouts up to 50

@ Compatible gates/flip flops/MSI logic/ MSI memory
@® —55°C to + 125°C operation

Electronics | October 28, 1968



RCA-CD4005D, 16-bit NDRO COS/MOS Memory

Seven COS/MOS types now available

RCA COS/MOS Price Price
Type No. Pkg. Circuit Function 1-99 1000
Units Units

CD4000D DIC  Dual 3-Input NOR Gate $13.05 $ 9.00
plus Inverter

CD4001D DIC Quad2-Input NOR Gate $13.05 $ 9.00

CD4002D DIC Dual 4-Input NOR Gate $14.50 $10.00

CD4003D DIC Dual “D” Type FlipFlop  $20.30 $14.00

cD4004T TO-5 7-Stage Binary Counter/ $31.90 $22.00
Frequency Divider

CD4005D DIC 16-Bit NDRO Memory $23.20 $16.00

CD4007D DIC Dual Complementary $ 9.90 $ 6.00

Transistor Pair
plus Inverter

(These types are also available in ceramic llat pack at slightly higher prices.)
For further information, contact your RCA Representative, or
check with your RCA Distributor for his price and delivery. For
technical information and application note, write RCA Elec-

tronic Components, Commercial Engineering, Sec. IC-N-10-2,
Harrison, N. J. 07029.

Electronics | October 28, 1968
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INJUST

DAYS

ACOPIAN WILL SHIP ANY
OF 62000 DIFFERENT
POWER SUPPLIES

1]

| This catalog lists

| 62,000 modets of
AC to DC plug-in

| power supplies

| available for ship-
ment in just three

| days. Choose the
exact outputs you
need. Singles or

| duals, regulated

| or unregulated.
Write or phone for

| your free copy.

|

: State Zip

: HAeapian

| Acopian Corp., Easton, Penna. 18042
| Phone: (215) 258-5441
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Webster

‘“Beam-lead technology is going to
be pushed hard here,” says William
Webster the new head of research
at RCA Laboratories. “It looks like
the most promising bonding tech-
nique, especially with MOS de-
vices.” Webster, 43 years old, ex-
plains that much of RCA’s beam-
lead work has been handled at the
Electronic Components division in
Somerville, N.J., but that “the
work is so complex and sophisti-
cated that we’ve been called in to
help out.”

He also notes that the labs are
currently engaged in an extensive
matcrials search, particularly in the
area of electroluminescence. Both
Webster and the man who replaced
him as head of the labs’ materials
and devices section, Fred Rosi, feel
that the II-VI and III-V classes of
materials hold out the most promise
in this field. Rosi, 46, says the labs
are working to combine certain
ITI-V compounds, which make for
good p-n junctions, with the II-VI’s,
which have high electrolumines-
cent efficiency, to get what he calls
a solid solution alloy, such as gal-
lium arsenide zinc selenide.

No boundaries. “Just as basic re-
search and applied research tend to
blend, materials and devices are no
longer separate areas,” says Rosi,
who is now working interchanges
between some of his materials per-
sonnel and device and processing
people.

Like other research facilities, RCA
labs continue to give a lot of at-
tention to silicon, and especially to

Rosi

growing silicon epitaxially at low
temperatures to avoid bulk diffu-
sion of impurities. Rosi reports that
his staff can grow the structures at
800°C, about 300° below the indus-
try average.

As fer another area of interest,
liquid ecrystals, Webster says RCA
sees them functioning as numeric
indicators but must gain a better
understanding of them before this
expectation is realized. “We have
yet to fully predict the effects of
impurities in these substances, and
we have to get a better confirmation
of lifetimes.” So far, he adds, the
labs have gotten about 3,000 hours
out of the crystals.

Large-scale integration, lumi-
nescent materials for displays, and
new electronic switching tech-
niques for telephone systems—
these areas are due for greater
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> When. Suss

A Communications System
Test Set (VLF to HF)...

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

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

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

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

®Average to Very Bright

Three 4-kHz channels of L3 carrier multiplex system. Center
channel has teletype subcarriers. Mode! 360A is in 12-kHz
sweep width mode, sweeping from 6.780 to 6.792 MHz.

Switch-selected meter modes, normal or expanded scale,
provide level measurement resolution of 0.05 dB. Signal
generator level increments as fine as 0.01 dB can be
readily resolved.

FREGUENCY

2210888«

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

engineered for
humans (A to VB*)

PHILCO

PHILCO-FORO CORPORATION
Sierra Electronic Operation
Menlo Park, Cahfornia « 94025
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LOGICATOR  stands out

16

Don't be dazzled by competitive
claims; LOGICATOR is the only
computer logic indicator with con-
stant readability under all ambient
light conditions. This modular dis-
play unit combines the advantages
of a printed drum with an exclusive
back-lighting feature . . . ideal for
airborne instrumentation display
... less than 1 watt of logic power
required. LOGICATOR provides di-
rect readout of any digital computer
level voltages, eliminating the need
for mechanical drives, servos, and

D-A converters. Modular design al-
lows assembly of multi-digit dis-
plays of any number of 10 or 12-
position drums. Units are designed
to be compatible with the require-
ments of Mil-E-5400, Class 2. Addi-
tional features such as 1 million cy-
cle minimum life expectancy, fast
response time, time-sharing capa-
bility, and inherent magnetic mem-
ory, clearly indicate LOGICATOR's
superiority. Isn’t it logical that you
should make a B-line* to Bowmar?

Gloom or glare,

when qthers fade out.

-

The shortest
distance between
computer and display

is the Bowmar B-line*
*Call (219) 747-3121 for engineering assistance

"/Sowmar | INSTRUMENT CORPORATION

8000 BLUFFTON ROAD (J FORT WAYNE, INDIANA 46809
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emphasis at General Telephone &
Electronics Laboratories now that
Paul E. Ritt, 40, is director of re-
search there.

In the past, the Bayside, N.Y.,
labs have concentrated on lasers,
cathode-ray tubes, and advanced
military research. But although
work in these fields won't slacken,
according to Ritt, “we will be do-
ing more toward applying LSI tech-
nology to telephone switching sys-
tems, interfacing computers with
communications, and developing
organic materials to replace in-
organic light-emitting substances.”

Ritt, whose background is in ma-
terials, says: “I see no reason to
doubt the possibility that organics
can perform in much the same way
as phosphors do now. Light-emit-
ting characteristics are inherent in
organic compounds, and the fact
that you don’t have to rely on the
crystal symmetry of the compounds
makes building your material
easier.”

Helping hand. The new director
also stresses that the facility will
take more of a systems approach
to technological problems. “Al-
though our main role is not to
come up with marketable products,
we do feel that we can help the
divisions we serve, such as Syl-
vania, Lenkurt, and GT&E’s tele-
phone companies, by taking a sys-
tems view when we develop our

black boxes.”
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Covored phther Patent We 3342 004 vmid athury pecding.

Functional new concept in Potentiometer design

-t — 4
=

Horizontal, vertical or side
mounting availoble.

Multiple units lock and achu-
ate with single knob.

I L]

L

Preliminary odjustment with
template possible.

> 4§

Needs only 1/3 mounting
areo of stondard control.

Standord solder lug, wire-
wrap or printed circuit termi-
nals supplied.

Forward or reor facing twist-

tab mountings. Snop-in
mounts also avoilable.

Variable resistors have been going in circles for years. Now
Stackpole straightens them out. Using linear motion, Stackpole
engineers created a potentiometer that conserves circuit board
and panel space and offers a host of design advantages.
Stackpole calls it SLIDE-TROL®. You'll call it ingenious! Utter
simplicity, yet with all the quality and features of devices
costing much more. SLIDE-TROL® is available in valves of
40 ohms 1o 15 meg. ohms and since the element is rectangular
and provides more a<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>