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Pease Jalks.

Wonderful World of V/F’s.

Voltage to frequency converters are
not new. You could always buy a good
V/F converter in a big, rack-sized module.
In fact, H-P and others made huge,
monstrous things that cost a thousand
dollars each. And they featured pretty
good performance, considering.

Nowadays, we're talking about
modern, small, reliable hybrid modules
that don't cost you an arm and a leg. And
don’t need half-a-house worth of power to
run. Say =15 volts at a dozen or so mA.
With the kind of linearity, 0.01%, and
ultra-low TC you used to have to buy
racks-worth for.

Why build it if you can't fly it?

Sure you could construct your own
V/F converter. But the garden vanety
are usually pretty crummy. It’s hard to get
better than 1% lineanty. And you just
can’t make a good V/F easily using the
circuits you find in magazines today.

On the other hand, by putting
together non-state-of-the-art components
in a tricky circuit, we regularly succeed 1n

producing a state-of-the-art V/F convertell§

So I guess the big reason for buying
and not doing it yourself is that you get
more experience, more development, mor8
of everything that makes it work. And
less of the guesswork.

The one and only.

Our competitors in the V/F and
F/V area are few and far between. A
couple of guys offer one, maybe two
versions of V/F converters. But linearity
is not one of their strongest features. And
that’s being charitable.

We have a standard line and we've
been making a lot of specials, too. And
some of the specials we're trying to trade
up to standards. Like micropower ones

and ultra-low TC ones and all the way up
to 10MHz and weird stuff like that.

We've got the 4701 —a O to
10kHz V/F, the 4703 —a 100kHz
V/F, and the big gun—the 4705 —a
IMHz V/F. Once we mastered the V/F,
the other side of the coin—the F/V

—was easy. So we've got the 4702
10kHz and the 4704 100kHz F/V.

Robert A. Pease, Sr. Engineer

We use a precision charge dispens-
ing technique. Which means if you dump
a certain value of charge from a capacitor,
Q = CV, the frequency at which you do
this determines the current and the
amplifier sort of integrates this value and
circles around the loop until you get the
correct frequency. It’s easy in theory,
tricky in execution. Another standard
approach 1s Q = IT which is a little
more difficult and not nearly as good.
After you've got it

e yorgoingto dowithit?

We've got loads of standard appli-
cations literature on V/F and F/V use.

In such areas as telemetry, tachometry,
A/D converters, common-mode isolation,
integration and how you can offset them or

_.shuft the full scale value or filter things. And

how to work with different frequencies.
We discovered that several of our
customers are using them in pollution
nitoring where essentially you have to
egrate for a long time without drift.
[lcre are some people in photospectrom-
who integrate the area under a curve.
Voltage to frequency conversion
d vice versa has been in use a long time.
Our Teledyne Philbrick V/F Converters
make it easter and less tricky to use V/F
conversion in a lot of new ways.

Don't be afraid,ask us.

If V/F or F/V sounds like it may
answer your problem. Or if you don't
know you have a problem, you really
ought to get our Application Notes and
spec sheets anyway. Telephone, toll-free

800) 225-7883, in Massachusetts (617)

29-1600, or write, Dedham, Mass.
02026. In Europe, Tel. 73.99.88, Telex:
25881, or write, 1170 Brussels, Belgium.

¢ TELEDYNE
PHILBRICK

“’See us at IEEE/INTERCON Booth #2122"

Circle 900 on reader service card



HP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY.
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Before You Build It.

Stable? Oscillatory? Unstable? With an HP 9830
Calculator, you’'ll know exactly how your control
system will perform —long before you've
committed to an expensive prototype.

The secret to this cost-saving
performance is our new State-Variable Dynamic
Analysis Software. It’s a carefully developed set of
programs that can ensure you a stable system —
often in less time than it takes to evaluate one or
two computations by other methods.

Consider the benefits! No more struggling
with Laplace transforms. No hassling with
computer programming and interfacing. You just
key in system component values directly from your
block diagram, and the 9830 does
the rest, automatically.

In ten minutes or less, you get a high
resolution plot of transient response and printed
documentation of system parameters. And if your

HEWLETT ﬁ PACKARD

Sales and service from 172 offices in 65 countries.
PO Box 307 Loveland Colorado 80537

o

Debug Your System Design

. -

design needs adjustment, the handy
post-modification routine lets you change
components or parameters with a few keystrokes.

Electronic, hydraulic, mechanical, optical or
hybrid controls: The HP 9830 Dynamic Analysis
System can quickly save you enough on design
costs to repay its $435* per month lease price. And
through our extensive software library, you can
compound its profitability with savings on the
whole spectrum of engineering tasks.

But why not see for yourself. For complete
details, or a hands-on demonstration, call your local
HP Sales Office. Or send us the coupon below:

*Domestic U. S. A. price only. Lease. where available. includes service
R " =T
/ Please tell me more about your Dynamic Analysis System.
| O Hands-ondemonstration [J Information only
| 1 analyze these kinds of systems S —
: Name =
Firm
l Address _
| Zip _
| Telephone -
| Hewlett-Packard Co.
\ P.0.Box 301, Loveland, Colorado 80537 E 3/74

For information circle 98 on Reader Service Card

For Demonstration Circle 1 on Reader Service Card




_—HP: INNOVATIONS THROUGH MICROPROGRAMMING

/
|
|

‘tv | rey PR Y |
HP's New Fast FORTRAN Processor:
This Tiger Is No Pig.

It's a firmware package that
runs FORTRAN IV programs l
up to 28.8 times faster.

And it’s available only on |
Hewlett-Packard’s microprogrammable
| 2100 minicomputer. =

To buy one, =
contact your local HP field engineer. HEWLETT 'hﬁ [ PACKARD

, Ask him to run
| your FORTRAN IV benchmark. Sales and service from 172 offices in 65 countries.

& Or write 4
2232% J
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Electronics review

SOLID STATE: CCD imager resolution improves again, 29

CONSUMER ELECTRONICS: interactive TV can teach and play, 30

Ohio to get big, cheap, two-way CATV system, 30

Clothes dryer uses MOS control chip, 31

NAVIGATION: Two-system plan charts new markets, 31

COMPONENTS: Analog switch makes telephone connection, 32

FIBER OPTICS: Corning develops low-loss light coupler, 34
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ELECTRONICS ABROAD: In Europe, things are good—for now, 68
MEMORIES: Customers wary about 4,096-bit RAMs
MANUFACTURING: Electronics firms like Puerto Rico, 76

Technical Articies

COMMUNICATIONS: Optical waveguides look brighter than ever, 89
DESIGNER'S CASEBOOK: Cassette recorder can monitor phone, 98
Winking LED notes null for IC-timer resistance bridge, 100

CIRCUIT DESIGN: Generalized Smith charts aid rf-circuit analysis, 102
COMPUTERS: 12-bit microprocessor nears minicomputer capability, 111
ENGINEER'S NOTEBOOK: Reducing power drain of static RAM ICs, 119
Operating a logic gate as a flip-flop, 120

Isolator circuit permits scope to check ungrounded voltages, 121

New Products

IN THE SPOTLIGHT: LEDs go up in size, down in price, 127
COMPONENTS: Clock oscillator in DIP is 0.2 inch high, 129
INSTRUMENTS: Pulser rate covers 0.01 Hz to 10 MHz, 137
SEMICONDUCTORS: Intrared LEDs are matched to fiber optics, 147
PACKAGING & PRODUCTION: Thermoplastic is easy to mold, 157
COMMUNICATIONS: Tone encoder offers low distortion, 167
MATERIALS: 170
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Highiights

The cover: Optical cable is nearly here, 89
Practical optical data links could be built to-
day, now that optical waveguides are catch-
ing up both technologically and economi-
cally on the more advanced—and more
available—light sources and light detectors.
This kind of cable promises large band-
widths and immunity to crosstalk at even-
tually low prices.

Electronics is booming, 65

Counter to many predictions, bookings and
billings as well as sales are running higher
than last year at electronics companies
across the country. Capital spending, too, is
on the increase.

Computer generalizes Smith charts easily, 102
Though an extremely powerful tool for rf cir-
cuit analysis, the generalized Smith charts
are rarely used because they require some
complex mathematics. This difficulty, how-
ever, is easily overcome with the aid of any
microwave-analysis program capable of
handling scattering parameters.

Microprocessor handies 12 bits in parallei, 111
Capable of direct memory access and re-
sponsive to eight levels of interrupt, this
MQOS LSI chip is organized around an asyn-
chronous bus and even contains a micro-
programed read-only memory.

And in the next issue .

Special report on photovoltaic cells. . .a
low-cost video disk recording sys-
tem. . .when to prefer tin-plated to gold-
plated contacts.



ELECTRONIC and ALLIED INDUSTRIES

dJones, Howard B, 2300 Wabansin Ave.,
Chicago, 111, (Nee page 151.)

Kellogg Switchboard & Supply Co., 6650
8. Cicero Ave,, Chicago, 5

Mallory & Co,, . R, 3029 I, Washington
St, Indianapolis, Ind.

National 'o., 61 Sherman St., Malden,
Mass,

Pyle-National Co,, 1334 N, Kostner Ave.,

Chicago, 111

Universal Microphone Co.. Centinela at
Warren Lane, Inglewood, Cal,

Utah _Radio P’roducts Co., 820 Orleans St.,
Chicago, 111,

Waterbury Button o., 8. Main St.,
Waterbury, Conn.

835

Pointers.

DIAL POINTERS
see alvo Knobs
alse Dials

American IKmblem Co., Utica, N. Y.
American Radio H.u':l\\an-( 0., 476 Broad-

way, New York, N,

Bud Radio, Inc., 2118 1. 55th St., Cleve-
land, Ohio

Crowe  Name Plate & Mfg., Co., 3701

Ravenswood Ave,, Chicago, 11,
Grammes & Sons, Inc., L. F., 366 Union
St., Allentown, I’a.

Insuline Corp. of America, 30-30 North-
ern Blvi., Long lsland City, N. Y.
Liberty I-In;.rruvlm.{ & Mfg, Co., 2911 8,

Central Ave.,, Los Angeles, Cal.

England Radiocrafters, 1156 Com-
monwealth Ave. Brookline, Mass,
Radio City I’'roducts Co., 127 W. 26th St.,
New York, N. Y.

New

Points

CONTACT POINTS

American Ilectro \letal (‘(np
way, New York,
American  P’latinum
R JI' Ave. at

165 Broad-

\Vnrks New Jersey
Oliver St., Newark,

Baker & Co,, 113 Astor St.. Newark, N, J.

Bishop & Co., Platinum Works, J., 12
Channing Ave., Malvern, Pa.

Brainin Co.. C. S, ..0 Van Dam St.,
York, N. Y. (See page 187.)

Callite  Tungsten Corp.,, 544 39th St..
Union City, N. J. (See page 46.)

Cleveland  Tungsten, Inc., 10000 Meech
Ave, Cleveland, Ohio

Fansteel Metallurgical Corp., 2200
dan Rd., North Chicago, 111

General Electric Co. . Schenecta(ly Y.

General Plate  Div.,, Metals & (‘untrolﬂ
Corp., 34 Forest St., Attleboro, Mass.

General Tungsten Mfg, Co.,, 302 234 St.,

J.

Union City, N.
Gibson  Eleetric Co., 8350 Frankstown
540 39th

New

Sheri-

Ave,, Pittsburgh, Pa.
Independent Contact Mfg. Co.,
St Union City, N. J.

\Iullun & Co., P, R, 30290 E, Washington

~t., ln(llnmumlin, Ind., (See page 50.)

Metroloy Co.,, 37 E. Alpine Nt., Newark,
N. J. (See page 124.)

Paraloy Co., 600 S, Michigan Ave., Chi-
eago, M. (See page 162.)

Tungsten Contact Mfg. Co.. North Ber-
gen, N. J,

Westinghouse Electric & Mfg, Co., East
PPittsburgh, 1’a.

Wilson Co., 11. A, 105 Chestnut St., New-

urk., N. J. (Nee page 112))

Porcelain

see Innulation—Ceramie

Posts

BINDING POSTS and TERMINALS

Alden Products Co., 117 Main St., Iirock-
ton, Mass.

American  Automatic Electric Sales Co..
1033 W. Van Buren S$t.. Chicago, 111,

American Radio Hardware 0., 476 Broad-
way, New York, N. Y.

Bhnh‘wl': R.uli({ Co., 145 Iludson St., New

()l S

Bud R‘ulio lnc., 2118 E. 55th St., Cleve-
land, Ohio

Cannon Electrie Development Co., 3209
Humboldt St., l.os Angeles, (al.

Cineh Mfg. Corp, 2333 W. Van Buren

Nt., Chicago, Hl. (See page 91.)
Cinema  Engineering Co.. 1508 8. Ver-
dugo Ave., Burbank. Cal.
Clare & Co,, C. P, Lawrence & Lamon
Aves, (Chicago, Il
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(Parts, Accessories and Materials)

Doran & Sons, James (., 15¢

St., I'rovidence, 1R, |

Chestnut

Iby, Inc., lHugh 1L, 4700 Stenton Ave.,
Philadeiphia, Pa.
Fahnestock Electric Co., 16-44 11th St

Long lsland City, N, Y.
IMederal Screw PProducts (o, 26 S, Jeffer-
son 8t., Chicago, I
Franklin Mfg, Corp.,, A, W., 175 Varick
St.. New York, N, Y,
Hoosick Falis Radio & Flectrical
.\lf;.r‘,. Co., IMirst St.,, Hoosick

I'arts

Falls,

Industrial Serew & Supply Co,, 711 W,
Lake St., Chicago, 111

Jones, Howard RB., 2300 Wabansia
Chicago, 111,

Ave,,

Maliory & Co., I’ I, 3029 k., Washing-
ton St., Indianapolis, Ind.

Manufacturers Screw Products, 216 W,

Hubbard St., Chicago, Il

Meter Devices ‘o, 1001 Prospect Ave.,
S. W, Canton, Ohin X
Miller Co.,, J, W, 3%17 8. Main St., lLos

Angeles, Cal.
Morse (o, Frank W,
Boston, Mass.
Folk, J. 1., 139 Maple .Ave., Troy, N. Y.
States o, 1% New Park Ave,, Hartford,

Conn.
Stromberg-Carlson Telephone Mfg. Co., 100
Carlson Rd,, lochester, N, Y.

301 Congress St,,

Potentiometers

see also Controls

Allen-DBradley Co., 136 W,
Milwaukee, W is,

American Instrument o,
Ave, Silver hprmg, Ma.

Andio  Products Co., 2101 8,
Burbank, (al.

Bailey Meter Co., 1050 Ivanhoe Bd.,
land., Ohio

Bristol Co., Waterbury,

Hrown Instrument (o.,
Philadelphia, I’a.

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y.

Daven Co,, 138 Summit St., Newark, N. J.

Grecenfield Ave.,

8010 Georgia
Olive St,.
Cleve-

Conn.
1428 Wayne Ave.,

Dedur Amsco Corp., Shelton, Conn,  (Nee
page 128,

Dickson o, 7420 Woodlawn Ave., Chi-
cago. [1.

Electronic Products Co., St. Charles, I111,

IF'oxboro Co., Neponset Ave., IFoxbhoro,
Mass,

General Electrie (o., Schenectady, N. Y,

J-B-T Instruments, Ine.,, 441 Chapel St.,
New llaven, Clonn.

Leeds & \mthlup Co., 4970 Stenton Ave.,
l’hll.ulvlplu.l. PPa.

Lewis Ingineering ("o, Naugatuck, Conn.

Mason-Neilan Rogulator Co., 1140 Adams
St., Boston, Mass,

National Technical Laboratories,
sjion St

820 Mis-
South Pasadena, (al,

Ohmite Mfg., Co,, 4835 W, IFlournoy St.,
Chicago, 111

lubicon (‘o., 3751 Ridge Ave., I’hiladel-
phla, Pa.

Spence Iingineering  Co., 33 Grant St.,
Walden, N. Y.

Tagliabue .\lt‘g. Co, C. J., alk _& Nos-
trand Aves., Brookl\n N.

Taylor Instrument Conmanleﬂ 100 Ames
St., Rochester, Y.

Thwing-\lbert Instrument Co., Penn St.

& Pulaski Ave,, ]’hiladelphl.l, Pa.
Tech Labm'a‘tloxies, 7 Lincoln St., Jersey
City 5
Utah Radio Products Co.. 820 N, Orleans
St., Chicago, 111
Weston Ilectrical Instrument Corp., 614
Frelinghuysen Ave,, Newark, N.
Wheelco Instruments Co.. Harrison & Pe-
oria Sts,, Chicago, 1i1.

Rectifiers

see alse Tubes

DRY DISC RECTIFIERS

American Television & Radio Corp., 300
K. 4th St St. Paul, Minn.

Benwood Linze Co.,, 1815 Locust St., St
Louls, Mo. (See page 1673.)

Electrical Products Co., 6335 Russell St.,
Detroit, Mich.

I"ansteel Metallurgical Corp., 2200 Sheri-

dan RRd.,, North Chicago, Il
Jeneral klectric Co.,, West Lynn, Mass.,
International Telephone & Radio Mfg.
Corp., 1000 Pagsale Ave.,, Newark, N.
J. (NSee page 42.)
Mablory & Co., I R.,
ton 8t., Indianapolis,
Standard Transformer Corp,,
sted St.. Chicago, [l

3029 13,
Ind.
1500 N

Washing-
. Hal-

Regulators

see also Transformers
also Tubes

VOLTAGE REGULATORS
and STABILIZERS

Acme ISlectric & Mfg. Co., 31 Water St.,
Cuba, N. Y. .
*halmers \lt‘g Co,, Milwaukee, Wis.

v Transformer Co,, 178 Kmmet St,,

Newark, N. J

Burlington Instrument Corp., Durlington,
lowa

Clark Controller Co., 1146 2. 132d St.,
Cleveland, Ohio

Clarostat Mfg. Co.,, 287 N. Sixth st.,
Brooklyn, N. v
Felipse Av I.ltmn Div. of Bendix
Corp., Bendix, N, L.
Electronic Products Co.. St. « harlv\ 111.
I”erris Instrument Corp., lnmnton. AN
I'reed Transformer Co., 72 Spring St
New York, N. Y.
General Electric Co.,
Hadley Co., Robert M., 711 I,
Los Angeles, Cal.
Halldorson Co., 1590
Chicago, 11l
Ideal Commutator Dresser ('o,,
Ave,, Sycamore, Il
International Resistance Co. ., 101 N.
8t.. Philadelphia, Pa.
Jones-Orme (‘o., 1645 Iennepin
Paul, Minn,
Miller (lo., Bertrand 1,
Norwalk Transformer
witlk, Conn.
Raytheon Mfg. Ca., 180 Willow
tham, Mass. (See page 130.)
ICA Mfg. Co., Canulen, N. 1.
Roller-Smith Co., Bethlehem, Pa.
Skaggs Transformer ('o,. 5844 Broadway,

Aviation

Schenectady, N, Y,
bl\t St

Ravenswood  Ave,,
1631 Park
Broad
Ave, St

Trenton, N. I
Corp., South XNor-

Nt., Wal-

Los Angeles, Cal.

NSola Fleetrie Co., 23235 ¢ l\lmllrn Ave,,
Chieago, 111, (NSee page 7.

Standard Transformer Corp., 1000 . Hal-

sted St., Chicago, 111
Suaperior Eleetric Co., 32 Harrison
Bristol, Conn, {Nee page 119.)
Thordarson Ilectric Mfg. Co., 500 W,
Huron St., Chicago. Il
United Transformer (o., 130 Varick
New York, N. Y. (Nee page 2.)
Ward ILeonard Electric Co., 31 South St.,
Mount Vernon, N. Y

Wirt Co., 5221 (reene st
Pa.

~t.,

St
P’hiladelphia,

Relays

HEAVY DUTY RELAYS

Allen-Bradley Co., 136 W, Greenfield Ave.,
Milwaukee, Wis.

Allied Control Co., 227 Fulton St.,
York, N. Y. (Nee page 164.)

American Automatie Electrie Sales Co.,
1033 W. Van Buren St., Chicage, 11,
(Nee page 157))

American Instrument Co., f010 Georgia
Ave,, Silver Spring, Md.

New

Autocall Co,, 1142 Tucker Ave., Shelby,
Ohio
Automatic Switch Co.. 41 K. 11th St

New York, N. Y

Cutler-Hammer, lm‘.'. 1401 W, St. T’aul
Ave, Milwaukee, Wis,
bunn, Inc.,, Struthers, 1315 Cherry St.,

Philadelphia, Pa.
General (Controls Co.,
dale, Cal.
General Electric Co., Schenectady,
Hagan Corp., (‘eorge J., 2400 i
Nt I’ltL\l)urgh, I’a.
H-B Broad St.,

801 Allen Ave., Glen-
N. Y.
Carson

ilectric (‘o 2518 X.
Philadelphia, Pa.
l(urnmn Eleetric Co..
New York, N. Y. (See page 104.)
Miller Co,, Bertrand I., Trenton, N. J.
Monitor Controller Co.. 31 S. Gay St
Baltimore, Md.
I'enn Ilectric Switch Co.. Goshen, Ind.
Philadelphia Thermometer Co, . 917 Iilbert
St., Philadelphia, Pa.

241 Lafayette St

l’otter]& Brumfield Mfg. Co, Princeton,

Mt

Signal Fngrg, & \lfg Co., 154 W. 14th St.,
New York, N.

Ward leonard I} lectno Co 31 South St.,
Mount Vernon, N. Y

Westinghouse klectric & Mfg. Co., last

I'ittsburgh, Pa.

Weston Klectrical Instrument Corp.. 614
Frelinghuysen Ave., Newark, N. J.
Zenith Electric Co., %45 €. Wabash St.,

Chicago, HI.
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Publisher’s letter

With the first quarter of 1974

almost behind us, it looks like
some of the uncertainties that ac-
companied the start of the new year
are definitely behind us.

On page 65, you'll find a report
on how healthy the electronics in-
dustries are—despite fuel and mate-
rial shortages, talk of recession, and
all the other worries the general
economy faces. Right after that, on
page 68, is a report on the remark-
able optimism among Europe’s elec-
tronics leaders as they prepare for
next month’s bellwether Paris Com-
ponents Show. And, in an editorial
on page 12, we point out that the
long-term strengths of electronics
technology far and away outbalance
the short-term uncertainties—and
that this is certainly not the time to
cut back on expansion plans.

Significantly, more and more evi-
dence is piling up that electronics is
contracyclical—it does not plummet
when the general economy does. In-
deed, some experts think that elec-
tronics technology is now so basic,
pervasive, and essential that it is im-
mune from the extreme recessionary
swings that may hit other indus-
tries. When you read our economic
reports, yow’ll see some of that evi-
dence for yourself.

espite the enormous economic

uncertainties facing Western Eu-
rope because of the energy crisis
and near-runaway inflation, our
field editors there found a near-
unanimous feeling that 1974 will be
a good year. Even in Great Britain,
the country where things could go
most wrong, components companies
are surprisingly optimistic. After
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checking out the technology leaders
in France, West Germany, Great
Britain, and Italy, our reporters sta-
tioned in Europe concluded that
evolution in technology, rather than
revolutionary new products, would
set the tenor at the Paris Salon In-
ternational des Composants Elec-
troniques.

As part of his contribution to our
story on the market outlook just be-
fore salon time, our Paris-based
Managing Editor-International, Art
Erikson, talked with the heads of
France’s two largest components
companies.

“It would be hard to imagine two
more different locales for inter-
views,” says Erikson. “Thomson-CSF
is in the midst of converting an old
factory in a western Paris suburb to
modern headquarters for its compo-
nents operations. It was there that I
saw Philippe Giscard d’Estaing,
who heads them. A few days later, I
went with a trainload of French
business journalists to the Chateau
d’Artigny near Tours, where RTC-La
Radiotechnique-Compelec’s  direc-
tor-general Jacques Bouyer reported
on the outlook for his company in
the domed ballroom of the chateau.

“Whether the surroundings were
functional or gilded, the message
was the same. Based on last year’s
surge and what they’ve seen so far
this year, both men figure to log
strong growth this year.”

b hl

Ofticers of 1he McGraw-Hil Publications Company John R. Emery.
President, J. Eiton Tuohig, E: Vice Presi A

Gene W. Simpson, Group Publisher-Vice President; Senior Vice Pres:-
gents: Ralph Blackbum, Circulation; Walter A. Stanbury, Edonal; John
D. Hoglund. Controller; David G. Jensen, Manufacturing; Gordon L.
Jones. Marketing: Jerome D. Luntz. Planning & Development

Officers of the Corporation: Sheiton Fisher. President; Wallace F.
Traendly, Group Press Hill L Company and
McGraw-Hill Informations Systems Company; Robert N. Landes. Senior
Vice President and Secretary: Ralph J. Webb. Treasurer.

Title regisiered in U.S. Patent Office; Copynght 1974 by McGraw-
HInc Al nghts reserved. The contents of this publication may not be
reproduced evther in whole or in part without the consent of copyright
owner

or orgas 5 g product Of SerVICes per-
tormed S raies hed n the United States
and possessions, Canada, and Mexico $9 00 one yeer, $18 00 three
years. all other countnes $25.00 per year, except Japan $50.00 per
year and Brazi $40 00 per ysar, including air freght. Limited quota of
subscnptions available at higher-than-basic rate for persons outside of
tield served, as (ollows: U.S and possessions and Canada, $25.00 one
year; all other countnes $50.00. Single copres: United States and pos-
sessions and Canada. 1.00; all other countries, $1.75.

S . The her, upon writlen request 10 our New York of-
fice from any subscriber, agrees o relund that part of the subscription
price applying 10 copies not yel masied. Please send change of address
notices or 1o F 9 orders 10
Ci ger, a1 address beiow. Change of address
notices should provide oid as well as new address, Including postal zip
code number. If possible, attach address label from recent 1Ssue. Allow
one monih for change 1o become elfective.

Postmaster: Please send form 3579 10 Fulfiliment Manager, Eleciron-
ics, P.O. Box 430, Hightstown, N.J 08520

Electronlcs/March 21, 1974



- SIMIPLE
STABILIZATION

The ferroresonant voltage
stabilizing principal depends on
the saturation of a portion of the
transformer’s iron by the use

of a resonating capacitor.

The squarish waveform in the tank
winding is amplitude isolated
from the primary winding

(and, therefore, the line's noise)
and will collapse if overloaded

to protect itself and your load.

Size A:
up to 180W.

up to 120w

ALL KEPCO PRM MODELS
HAVE WON UL RECOGNITION
UNDER THEIR COMPONENT
RECOGNITION PROGRAM;
UL SPECS. 114 and 478.

KEPCO
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your key to low cost reliability
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Why do things the hard way? There’s a nice, easy way to provide stable,
transient-free, d-c voltages in your system ... the Kepco PRM modules.
Low cost power supplies which, by their elegant simplicity, yield rich
dividends in reliability and longevity.

There’s no clamped-down high voltage to break out of its regulator and
mess up your circuits; no noise-generating switches or oscillators to con-
fuse your logic; no delicate transistors requiring elaborate protection.
Kepco’s PRM power supplies use a self-stabilizing resonant transformer,
oil-filled a-c capacitor, some silicon rectifiers and husky aluminum electro-
lytic filters. That, plus some copper wire is it!

Voltage is controlled by the saturation flux of the transformer’s iron lami-
nation. You can’t get more rugged than that. There’s no need for auxiliary
overvoltage crowbars, trigger circuits, current limiters or even fuses! PRM’s
are inherently protected for every sort of abuse.

Size D.
tap adjusted
output to 60W.

extra-fiitered

(10-30 mV rms)

to 180W.

® *1% source effect (the “line regulation” for a 100130V a-c unstable
source).

dual outputs
to 300W.

® 100-300 mV rms ripple, spike free! Rejects line noise by more than
120 dB.

® Outputs from 4.5V d-c to 240V d-c.
© Built to exceed 200,000-hour service life.

For complete specifications and applications notes—write Dept. 0—14

KEPCO, INC. + 131-38 SANFORD AVENUE « FLUSHING, N.Y. 11352 « (212) 461-7000
TWX #710-582-2631 + Telex: 12-6055 « Cable: KEPCOPOWER NEWYORK
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seal of improval

Improved reliability through the
use of a glass-to-tantalum true
hermetic anode seal is the prime
feature of new Type 138D gelled-
electrolyte sintered-anode Tanta-
lex® Capacitors. This new con-
struction eliminates all internal
lead welds while retaining the
strength of conventional internal
lead-welded parts. In addition, the
new construction offers outstand-
ing resistance to extensive tem-
perature cycling.

Type 138D Tantalex Capacitors
are designed to meet or exceed

For complete technical data, write for
Engineering Bulletin 3704A to: Technical
Literature Service, Sprague Electric Co.,
35 Marshall St., North Adams, Mass. 01247,

the environmental and life test re-
quirements of MIL-C-39006. The
gelled-electrolyte employed in
these new capacitors gives pre-
mium performance for all capaci-
tor parameters with respect to
frequency and temperature vari-
ations.

Originally developed for use in
aerospace applications, this ca-
pacitor design is now available for
general industrial and aviation
use where the utmost in compo-
nent performance and reliability
are primary necessities.

45C.2126

SPRAGUE

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

8 Circle 8 on reader service card

40 years ago

From the pages of Electronics, March, 1934

Science makes jobs

Every reader of Electronics has been
asked: “But don’t these new elec-
tronic inventions put men out of
work, and so aggravate the world’s
troubles of unemployment?”

The answer, definitely to the ef-
fect that science and electronic in-
ventions build new industries and so
create jobs, rather than destroy em-
ployment, was made by a group of
outstanding American scientists
whose names are also synonymous
with electronic discovery and appli-
cation, during a joint meeting of the
New York Electrical Society and the
American Institute of Physics in the
Engineering Auditorium, New York
City, Feb. 22, at which the editor of
Electronics presided, as head of the
Electrical Society.

Following are pointed paragraphs
from tne discussions:

Dr. Karl T. Compton, Chairman,
U.S. Science Advisory Board, Presi-
dent, MIT

« The idea that science takes away
jobs, or in general is at the root of
our economic and social ills, is con-
trary to fact, is based on ignorance
or misconception, is vicious in its
possible social consequences, and
yet has taken insidious hold on
many minds.

The spread of this idea is threat-
ening to reduce public support of
scientific work, and in particular,
through certain codes of the NRA, to
stiffie further technical improve-
ments in our manufacturing pro-
cesses. Either of these results would
be nothing short of a national ca-
lamity,—barring us from an ad-
vanced state of knowledge and stan-
dard of living.

Dr. Robert A. Millikan, Director
California Institute of Technology

« Every labor-saving device creates
in general as many,—oftentimes
more,—jobs than it destroys. And
the new jobs are in general better
for the individual affected, and
much better for society as a whole,
than the old ones. The world’s
drudgery that used to be done by
human slaves, is now done by soul-
less, feelingless iron slaves.
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Get the drop on
redrawing drudgery.

Shortcuts with Kodagraph materials
can turn drafting hours into minutes.

Nobody likes to retrace a whole drawing
just because a few revisions are necessary.
You don'thave to if you make a second
original on Kodagraph wash-off film.
Simply wet-erase what you don't want—
using plain water and a soft eraser—draw
in the new details and the job is done.

If on the other hand, you're faced with
repetitive details, draw them once. And then
order as many Kodagraph film or paper
reproductions as you need. Cut them out,

tape down on drawing form, rephotograph
and you have anew original.

When you need to restore a battered, old
drawing, have a reproduction made on
Kodagraph film. Stains virtually disappear.
Weak lines come back strong. And you end
up with a crisp, legible black-on-white print.

Get the details.

Write for information on how you can
reduce drafting time with photoreproduc-
tion techniques. Eastman Kodak Company,
Business Systems Markets Division,

Dept.DP742, Rochester, N.Y. 14650

Kodak products for engineering data systems. {@
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Free.

Monroe presents 500
for 30 minutes of

Introducing the totally new 1920,

In order to introduce a scientific and engineering electronic
calculator sonewand different that it defies description, we've
come upwithauniquekindof offer. One of the most fascinating
printed works of the century. A 500 page volume of the long
lost notes of Leonardoda Vinci.

Long available only to serious scholars and meticulously
penned in a mysterious mirror writing, this newly translated
volume contains a wealth of information. Leonardo’s volumi-
nous notes on sculpture, architecture, astronomy, anatomy,
physical geography, engineering, and mechanics showing him
to be centuries ahead of his time. Sold in fine bookstores for
five dollars. And it's yours absolutely free.

In return for this gift, we want to show you a new electronic
computing device so unique that it must be tried to be be-
lieved.

A device that allows you towork in algebraic form. And that's
only the beginning. With the 1920 you work with the simplest
keyboard, so comfortable that it can become second-nature.

Simpler than any you've ever tried, but with all the power
you'll ever need. Plus a display you can read even from across
aroom.

And in 30 minutes we can show you what we mean.

And for your time, with no further obligation, we will present
you with a card you return to us. As soon as we receive it, we'll
send your Leonardo Volume by return mail.




pages of DaVinci
your time.

o T s e s am— 71 Our supply of the Notebooks is limited. So to be sure to get
MOO”VOE- The ACa'CU'atg Comp[\?”\/ 07051 s MONROE!  yours early, act now,
itton .
- Ce,”"?' venue. Orange, New Jersey , I reserve your copy, and schedule a demonstration please
gzgs' :'?nhil:\? t?essfe dtht? ltg?e% de'eftshe f,ar']'ff?:naa”ﬁggp%'”tmre”t return the coupon or call your local Monroe office. We're sure
offsér by reteurn rﬁail, o seneurherinio oo that both our product and the Leonardo Notebook will amaze
you. And provide for time well spent.
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R T o ’{' TheCalculator Company.
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Editorial

The challenge of expansion

It’s a puzzling year for electronics firms. On the
one side, there’s bad news, with some economists
persisting in their forecast of recession. But a
hard look at the electronics industries shows
that in most segments—especially in
semiconductors — business isn’t just good, it’s
terrific.

Many companies echo the comments of
Morris Chang, group vice president of Texas
Instruments Semiconductor Group: “Demand
shows no sign of slackening. We are still very
much production limited and expect to be for
quite a while.” And Patrick D. Lynch, Motorola
vice president, sees semiconductors growing
20-25% this year, with his company due to
match that growth.

Other cheery predictions come from
spokesmen in the communications, computer,
and components industries. Neal W. Welch,
board chairman at Sprague, points to an open
order backlog in excess of $100 million at the
start of the year. He sees “a continued healthy
demand for our products in virtually all of the
markets we serve.” And the word from
minicomputer makers is even more upbeat, with
many companies talking of the strong
contracyclical nature of their product. “The
minis have always come through the swings
okay,” says one company official.

Further, a recent report on capital spending
by the economics department of McGraw-Hill
Publications shows that corporate expansion
plans have been expanded themselves. Overall,
companies plan an 18% increase in capital
expenditures. Manufacturing companies plan a
whopping 31% increase. In fact, since a
preliminary survey in October, manufacturing
companies have added about 33 billion to their
expansion plans.

Yet in spite of this outlook, many executives
are scanning all reports looking for the trouble

12

they’ve been told is coming. 1nis 1sn’t bad in
itself—if they remain prepared to act. However,
if they turn cautious and hold off—or cut back—
on expansion plans, it could hurt.

There’s no denying that the country and
electronics industries face a set of problems that
have left executives edgy, to say the least. Prices
continue to climb, especially for energy—not
only gasoline but for natural gas and electricity.
Unemployment, swelled by the drop in auto
sales, may have levelled off at 5.2% of the labor
force. And shortages still plague the industry.
All of these, plus the crisis in confidence in
Government summed up by the word Watergate
as well as the uncertain state of the stock
market, have created an atmosphere in which
it’s tough to make aggressive decisions.

But there’s still plenty of unfulfilled demand,
which strengthens the prospects for growth.
Companies see no chance of cutting down
leadtimes that, in some cases, are too long to be
healthy. For instance, TI's Chang sees the
delivery situtation in TTL logic improving some,
but doesn’t think it will reach eight weeks this
year. It’s now at 24 weeks.

Capacity, therefore, still is the problem, and
many instrument and semiconductor firms have
aggressive programs for increasing capacity.
Indeed, executives in rapidly expanding areas
such as semiconductors and instruments have
tough decisions to make. Do they pay attention
to those financial analysts and economists who
see rougher times ahead and either scale down
or slow down efforts to bring new capacity on
line? Or do they believe their own order books?

Our vote is on the side of the order books.
Those that don’t expand are likely to find
themselves well back in the race. The worst fear
is that they will let the uncertainties outweigh
the strengths—and talk themselves into limiting
their own growth.
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Nylon. Everything you want
for electrical applications.

Connectors, switches, ter- chanical strength and leasegrades,glass-reinforced
minal blocks—just about toughness. Plus high dielec- and heat-stabilized. We’ll be
everything electrical or elec- tric properties, so you can glad to help select the best
tronic—gets a head start on design more compact units one for your electrical or elec-
performance and economics with thinner walls. Good tronic application.

when you mold in Celanese thermal properties. And fine Write for a copy of our bro-
Nylon. processability. chure on Celanese Nylon. And
For good reasons. Like the There are many formu- a U/L Yellow Card. Celanese

fact that Celanese Nylon has lations of Celanese Nylon, Plastiecs Company, Dept.
U/L rating on electrical prop- including fast-cycling, high- N-507, 550 Broad Street,
erties of 105°C. Great me- flow grades, super mold re- Newark, N.J. 07102.

Celanese Plastics Company 1s a division of Celanese Corporation. Canadian Affibate. Celanese Canada Ltd. Export Amcel Co., Inc , and Pan Amcel Co , Inc . 522 Fitth Ave | New York 10036
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FREE

Engineering
Handbook

from RCL
Electromagnetic
Delay Lines

Including Dual-In-Line
(DIP)

au
ﬁ;i‘

NEW

'74

EDITION
Terms...engineering
definitions... test methods
... how to specify delay lines
...characteristics of various
types...specifications
...they're all included in
this concise, easy-to-read
handbook...yours for

the asking.

LUMPED CONSTANT...
DISTRIBUTED CONSTANT
...VARIABLE

all three types are covered
in this reference

handbook.

CL

RCL ELECTRONICS, inc.,

General Sales Office:

Seven Hundred
South Twenty First Street
Irvington, New Jersey 07111

People

Ben Grossman steers
into capacitor sales

International Electronics Corp., a $3
million company in Melville, N.Y.,
has a sophisticated technology-ori-
ented sales and marketing organiza-
tion, but it lacked its own factories
and technology know-how. So it
bought the much larger Electro Mo-
tive Corp. Electro Motive, which
had experience and production ca-
pability but lacked a dynamic mar-
keting effort, produces the El Menco
line of capacitors, with plants in
Willimantic, Mass., Florence, S.C.,,
and Kingston, Jamaica. It was a
merger of capabilities.

The man negotiating the deal was
Ben Grossman, then president of
IEC and now president and chair-
man of the board of both com-
panies. Last August, after the sale
was completed, there were some
serious problems, says Grossman:
“Electro Motive was booking orders
like mad, but lead time was 20 to 30
weeks. Customers were screaming
and beginning to blame us for what
wasn’t delivered. We had to clear up
the clogged pipelines.” On top of
this, IEC had to negotiate a union
contract at Electro Motive’s, Flor-
ence, S.C. plant about the same
time. But the result appears to have
been worth the trouble.

“When we took over Electro Mo-
tive,” says Grossman, “it had $18
million in sales as of their year-end,
May 1973. Since the changeover, it
is operating at a $30 million annual
rate. Production has increased to the
point where we have shortened lead
times to 14 weeks with the same
backlog as before.”

Why should a successful capacitor
company sell out to a smaller firm,
especially when the long-range
prospects look so good? “People
make the most money,” says Gross-
man, “by selling in a rising market.”
And he adds, “The original found-
ers of the company were getting
older and were not ready to start re-
juvenating an industry.”

For Ben Grossman, the climb to
his present position began when he
was 12 years old: “I used El Menco
capacitors in making my own ra-

14  Circle 14 on reader service card ~

Buyer. Ben Grossman heads IEC which
recently bought Electro Motive' Corp.

dios.” In the 1930s, he tested tubes
at his father’s distributing operation,
and “at age 16, I was a components
supplier to the back-room radio
manufacturers.”

Grossman got much of his techni-
cal training in the Signal Corps dur-
ing World War 2 and afterwards de-
cided to make his own radio set.
“But we couldn’t get components.
Rather than go bankrupt, we de-
cided to sell the components we
had, basically for export.”

From England’s Mullard Co.,
Grossman imported a better quality
of tube, one with less hum than then
U.S-made tubes, and this was the
start of IEC—a company that has
grown to more than three times its
size in less than nine months.

Ottobrini sees

ceramic boom
Harold Ottobrini, the founder of
Metalized Ceramics Corp. (MetCe-

ram), is pleased: sales of ceramic
packages in 1973 soared nearly
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For built-in reliability,

design

with

““scotchflex”
Flat Cable/Connector

“*SCOTCMFLEX! 1S A REGISTERED TRAGEMARK OF 3M CO.

“Scotchflex” Flat Cable and Connectors
can offer you trouble-free packaging for
your next generation equipment.

There's built-in reliability for your circuit
inter-connects. Our flat, flexible PVC Cable
has up to 50 precisely spaced conductors.
The gold plated U-contacts are set into a
plastic body to provide positive alignment.
They strip through the insulation, capture
the conductor, and provide a gas-tight
pressure connection.

Assembly cost reductions are built-in,
too. “Scotchflex’” Connectors make up to
50 simultaneous connections without strip-
ping or soldering. No special training or

Electronics/March 21, 1974

costly assembly equipment is needed.

Off-the-shelf stock offers you flat cable
in a choice of lengths and number of con-
ductors from 14 to 50. Connector models
interface with standard DIP sockets, wrap
posts on .100 x .100 in. grid, or printed
circuit boards. Headers are available to
provide a de-pluggable inter-connection
between cable jumpers and printed circuit
boards (as shown). Custom assemblies are
also available on request.

For full information on the *‘Scotchflex’
systems approach to circuit-
ry, write to Dept. EAH-1, 3M Bm
Center, St. Paul, Minn. 55101. COMPANY

Circle 15 on reader service card
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(Parts, Accessories and Materials)

MERCURY RELAYS

American Automatic Electric Sales Co.,
1033 W. Van Buren St., Chicago, [il.
(See page 177.)

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

Autocc)zllllil Co., 1142 Tucker Ave. Shelby,

o

Barber-Colman Co., Loomis & River Sts.,
Rockford, 11l

Brown Instrument Co., 4428 Wayne Ave.,
Philadelphia, Pa.

Clare & Co., C. P.,, Lawrence & Lamon
Aves., Chicago, Il

Dunn, lnc, Struthers, 1315 Cherry St.,
Philadelphia, Pa. (See page 10.)

Dumk%ol Inc., 1010 N. Main St., Elkhart,

Guardian Electrie Mfg. Co, 1621 W. Wal-
nut St., Chicago, Ill. (S't-e page 13.)

H-B Electric Co., 2518 N. Broad St., Phil-
adelphia, Pa.

Mercoid Corp., 4201 Belmont Ave., Chi-
cago, 111,

\lmne.umhs-Hone)well Regulator Co,,
2712 Fourth Ave., 8. Minneapolis,
Minn,

Philadelphia Thermometer Co., 917 Fil-
bert St., Philadelphia, 1.

Precision Thermometer & Instrument Co.,
l1,434 Brandywine St., i’hiladelphia,
a.

Ward-Leonard Eleetric Co., 31 South St.,
Mount Vernon, N, Y, (See page 34.)

Weston Electrical Instrument Corh., 614
I'relinghuysen Ave., Newark, N. J.

POLARIZED RELAYS

American Automatic KElectrie Sales Co.,
1033 W, Van Buren St., Chlecago, Il
(See page 1775

Autng}l‘lil Co., 1142 Tucker Ave., Shelby,

[}

Dunn, 1ne.,, Struthers, 1315 Cherry St.,
Philadelphia, I’'a. (See page 10.)
Edison, In¢, Thoma A., Instrument Div,,
1’ Lakeslde Ave. b West Orange, N, J.

L A B Corp., Summit. N. J.

Miller Co., Bertrand F., Trenton, N. J.

Precision Thermometer & Instrument Co..
1l)434 Brandywine St., Philadelphia,
a

Westinghouse Electric & Mfg., Co., East
Pittsburgh, Pa.

Weston FElectrical Instrument Corp., 614
IFrelinghuysen Ave.,, Newark, N. J.

SENSITIVE CONTROL RELAYS

Advunce Electric Co., 1260 W. Second St.,
Los Angeles, Cal.

Allied Control Co., 227 Fulton St.,, New
York, N. Y. (si-e page 164.)

Autm-.lill Co 1142 Tucker Ave., Shelby,
Ohio

Punn, 1ne.,, Struthers, 1315 Cherry 8t.,
Philadelphia, Pn. (Nee page 10.)

General Controls Co., 801
Glendale, Cal.

General Electric Co Schenectady, N, Y.

G-M Laboratories, ‘Inc., 4318 N. Knox

Allen  Ave.,

Ave,, Chicago, 11l. (See page 149.)
Guardian Electrle Mfg. Co., 1621 W.

Walnut St., Chicago, k1. (See p. 13.)
Kurman Electric Co., 241 Lafayette 8t.,

New York, N. Y. (See puge 104.)
Pott?rd& Brumfield Mfg. Co., Princeton,

I’recision Thermometer & Instrument Co.,
1434 Brandywine St.,, Philadelphia,

Pa.

Sigma Instruments, Inc., 78 Freeport St.,
Boston, Mass. (See page 151.)

Signal Engrg. & Mfg. Co., 154 W. 14th St.,
New York, N. Y,

Westinghouse Electric & Mtg. Co., East
Pittsburgh, Pa.

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave.,, Newark. N. J.

STEPPING RELAYS

Advance Electric Co., 1260 W, Second
t., l.os Angeles, Cal.

American Automatic Klectric Sales Co..
1033 W. Van Buren St., Chicago, Il

Autocc)zllllil Co., 1142 Tucker Ave., Shelby,

Dunn, Inc., Struthers, 1315 Cherry St.,
Philadelphia, Pa.

Guardian Electrie Mfg. Co., 1621 W. Wal-
nut St., Chicago, 111, (See page 13.)

Roller-Smith Co., Bethlehem, Pa.

TELEPHONE RELAYS

Advance Electric Co., 1260 W.
St., Los Angeles, Cal.

American Automatic Electric Sales Co.,

1033 W. Van Buren St, Chicago, Il

D-16

Second

Autocz'i]lil Co., 1142 Tucker Ave.,, Shelby,

Ohio

Clare & Co, C. P, Lawrence & Lanion
Aves.,, Chicago, Il

Dunn, Inc., Struthers, 1315 Cherry St.,
Philadelphia. Pa.

Kurman Eleetrie Co., 241 Lafayette St.,
New York, N. Y. (See page 104.)
Leach Relay Co., 3915 Avalon Blvd., Los

Angeles, Cal.
Western  Electro-Mechanical Co., 300
Broadway, Oakland, Cal.

TIME DELAY RELAYS

Advance Electric Co., 1260 W. Second St.,
Los Angeles, Cal.

Allen-Bradley Co., 136 W. Greenfield Ave.,
Milwaukee, Wis. X

American Automatic Electric Sales Co..
1033 W. Van Buren St., Chicago, 11l

American Gas Accumulator Co., 1029
Newark Ave., Elizabeth, N. J.

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

Autocall Co,. 1142 Tucker Ave., Shelby,
Ohio

Automatic 'lempcrature Control Co., 33 E.
Logan St., I’hiladelphia, Pa.

Betts & Ietts Corp., 551 W, 52d St.. New
York, N. Y.

Controls, Inc., Towaco, N. J.

Cramer Co., R. W., Centerhrook, Conn.
(Nee page 169,)

Cutler-Hammer, Inc, 1401 W, St. Paul
Ave., Milwaunkee, Wis,

Dunn, Inc., Struthers, 13156 Cherry St.,
Philadelphia, Pa.

Durakool, Inc.,, 1010 N, Main St., Elk-
hart, Ind.

Ilagle Siznal Corp., Moline, 1l

Fdison, In¢.,, Thomas A., Instrument Div,,
51 Lakeside Ave., West Orange, N. J.

Electric Controller & Mfg. Co., 2701 Il
79th St., Cleveland, Ohio

Electronic Products Co., St. Charles, 1ll.

Friez & Son, Julien P., 1 N. Central Ave.,
Baltimore, Md.

General Electric Co., Schenectady, N. Y.

Guardian Electric Mfg. Co., 1621 W, Wal-
nut St., Chicago, 11l

Industrial Engineering Equipment Co.,
323 E. Fourth St, Davenport, lowa

Monitor Controller Co., 531 S. Gay St.,
Baltimore, Md.

Photobell Cor{) 116 Nassau St., New

i'recision "Therniometer & Instrument Co.,
1434 DBrandywine 8St., [’hiladelphia,

I'a.

l’rei.'erred Utilities Mfg. Corp., 31 West
60th St., New York, N.

Rehtron Corp, 2159 \Iag‘nolia ‘Ave., Chi-

ago, Il
Signa.l Engrg & Mfg. Co 154 W. 14th
St., New York, N.

Spencer Thermostut Co, 1404 Forest 8t.,
Attleboro, Mass, (See page 111.)
Ward Leonard Electric Co., 31 South St..

Mount Vernon, N. Y.
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.
White-Rodgers Electric Co., 1209 Cass

Ave., St. Louis, Mo.
Zenith Electric Co., 845 S. Wabash St.,
Chicago, Il

VACUUM CONTACT RELAYS

American  Automatic Electric Sales Co..
1033 W. Van Buren St., Chicago, Il

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

Bendix Aviation, Ltd., North Hollywood,

dleun ‘Inc. ., Thomas A., Instrument Div.,
51 Lakeside Ave., West Orange. N. J.
General Illectric Co., Schenectady, N. Y.

Resistors

DECADE RESISTORS

Amplifier Co. of America, 17 W, 20th St.
New York, Y.

Cinema Engineering Co., 1508 S. Verdugo
Ave., Burbank, Cal.

Daven Co., 158 Summit St., Newark, N. J.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Muter Co., 12535 8. Michigan Ave., Chi-
cago, Il

Ohmlite Mfg. Co., 4835 W. Flournoy St.,
Chiecngo, 11l. (See page 39.)

Sensitive Research Instrument Corp., 1545
Bronx Blvd., New York, Y.

Shalicross \lf:. Co., 10 -lm'kson Ave,,
Collingdale, I’'a. (See puge 8.)

1942-1943 BUYER'S GUIDE for the

Supreme Instruments Corp., 414 Howard
St., Greenwood, Miss.

Televiso I’roducts, Inc, 2400 N. Sheffield
Ave., Chicago, Il

DUMMY ANTENNA RESISTORS

Ohmite Mfg. Co., 4835 W. Flournoy St.,
Chicago, Ill.

FIXED RESISTORS

Acme Electric Heating Co., 1217 Washing-
ton St., Boston, Mass.

Aerovox Corp., 740 Belleville Ave., New
Bedford, Mass.

Allen- Bradley Co., 136 W, Greenfield Ave,.,
Milwaukee, \Wis.

Atlas ResmtoryCo 423 Broome St., New
Y N.

Centrulﬂb, 900 E. Keefe Ave.,, Mllwaukee,
Wis. (See page 8.)
Clarostat Mfg. Co., 287 N. Sixth S8t,
Brooklyn, N. Y. (See page 136.)
Continental Carbon, Inc., 13%00 Lorain
Ave,, Cleveland, Ohio

Cutler-liammer, inc., 1401 W. St. Paul
Ave., Milwaukee, Wis.

Daven Co., 158 Summit St., Newark, N. J.

Dixon Crucible Co., Joseph, Monmouth St.,
Jersey City, NCJ

Electric Controller & Mfg. Co., 2701 E.
79th St., Cleveland, Ohio

Electro-Motive Mfg. Co., Willimantic,

onn.

Erie Resistor Corp.,, 644 W. 12th St,,
Erie, I’a. (See puge 43.)

Euclid Electric & Mfg. Co., Chardon Rd.,
Euclid, Ohio

General Flectric Co., Schenectady, N. Y.

Globar Div. Carborundum Co., Buffale
Ave., Niagarn Falls, N. Y. (S8ee p. 33.)

Hardwick, Hindle, Ine¢., 40 Ilermon St.,
Newark, N. J. (See page 20.)

Instrument Resistors Co., Little Falls,
N. J. (See page 14.)

Internationnl Resistance Co., 401 N, Broad
St., I’hiladelphia, ’a. (See page 93 )

Monitor Controller Co., 51 8. Gay St.,
Baltimore, Md.

Muter o, 1255 S. Michigan Ave,, Chi-
cago, k.

Ohmite Mfg. Co., 4835 W. l’lonrnoy st.,
Chicago, 11l. (See page 39.

Precision Resistor Co., 334 Badger Ave.,
Newark, N. J.

Rex Rheostat Co., 3 Foxhurst Rd., dald-
win, N. Y.

Schaefer Bros. Co., 1059 W. 11th St., Chi-
cago, 5

Sensitive Research Instrument Corp 4545
Bronx Blvd., New York, N.

Shallcross Mfg. Co 10 Jackson Ave Col-
lingdale, Pa.

Speer Resistor Corp., St. Marys, Pa. (See
page 113.)

Sprague Speciaities Co.,, North Adams,
Mass. (See page 135.)
Squa\riei D Co., 6060 Rivard St.,

ch
Stackpole Carhon Co., Tannery §t., St,
Marys, Pa. (See page 48.)
States Co., 3 New Park Ave., Hartford,

Conn.

Tuttle & Co., H. W,, 261 W. Maumee St.,
Adrian, Mich,

Ward Leonard Electric Co., 31 South St.,
Mount Vernon, N. Y. (Nee page 34.)

Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.

White Dental Mfg. Co., S. S. (Industrial
Div.), 10 E. 40th St.,, New York, N. Y.
(See page 170.)

Wirt Co., 5221 Greene St. (Germantown),
Philadelphia, Pa.

Detrolt,

HIGH FREQUENCY RESISTORS

Beck Bros., 421 Sedgley Ave., Philadel-
phia, Pa.

Daven Co., 158 Summit St., Newark N. J.

Castern Specialty Co., 3619 N. Eighth St.,
Philadelphia, Pa.’

General Radio Co., 30 State St.,
bridge, Mass.

Hardwick, Hindle, Inc,, 40 Hermon 8t,,
Newark, N. J. (S8ee page 20)

Instrument Resistors, Inc., 25 Amity St
Little Falls, N. J. (See page 14.)

international Resistance Co., 401 N. Broad
St., Phlladelphia, Pa. (See page 93.)

Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

Ohmite Mfg. Co., 4835 W. Flournoy St.,
Chicago, I1l. (See page 39.)

Precision Resistor Co., 334 Badger Ave.,
Newark, N. J.

Shalleross Mfg. Co., 10 Jackson Ave., Col-
lingdale, Pa. (See page 6.)

Ward lLeonard Eleetric Co., 31 South 8t.,
Mount Vernon, N. Y. (See page 34.)
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People

Do-it-yourselfers dont
always save money

100% over 1972’s sales and reached
$10.8 million at the Providence,
R, firm. Also, Ottobrini was just
elected president and chief oper-
ating officer of MetCeram, although
he downplays the promotion as
more of a change of title. As senior
vice president, he and former presi-
dent John A. Long, now chairman
of the board and chief executive of-
ficer, have functioned inter-
changeably for the last five years.

For Ottobrini, the future is also
pleasing. He expects the boom in ce-
ramic packaging to continue for the

You can buy enough Cirkitblock™
modules to equip a pilot run for
less than it costs to build
a single prototype of your own
Why build power modules when you can buy all the proven,

immediately-available power modules you need from Power-
cube?” Especially when you think of all you'd have to go

Ty

3y
Fa

through to build your own: feasibility, circuit design,
breadboarding, vendor selection, parts procurement and
qualification, full-scale prototyping, pilot run, test and
evaluation, trouble-shooting and checkout, plus sev-
eral ECO’s.

Besides the savings, Powercube Cirkitblock™ power
modules assure reliability in hostile environments, from
—-20 to +85°C. These rugged power modules, whose
designs trace their heritage to military and space pro-
grams, offer high efficiency conversion at low thermal
rise. Fully self-contained and easy to install, Cirkitblock

modules are used in railroad signaling equipment,
portable data gathering systems, automotive testing
equipment, commerdal aircraft, navigation systems,
oceanographic research equipment, and portable
communications equipment.

We can deliver you enough Cirkitblock modules

to equip your pilot run for less than it will cost you

to engineer and build a single prototype of your

own. Just look in our Power Module Application

Handbook. If you don't have a copy, write or
phone us today.

next few years because its end users
are in the fast-growing markets for
semiconductor memory and MOS
digital logic devices. “The onslaught
of semiconductor memory devices,”
he says, “has made a tremendous
difference in the company’s success
and is the main reason we predict
such a large growth for the next few
years.” Ottobrini says that MetCe-
ram is the first company to ship ce-
ramic IC packages in volume to
semiconductor manufacturers.
Room for growth. He rejects the idea
that plastics may be hurting the ce-
ramics market. “The requirements
of all technologies have grown, and
there is plenty of room for plastics
and ceramics,” says Ottobrini. He
points out that certain products lend
themselves to the encapsulation in
plastic, while others require ceramic
packaging. “But we’re not in compe-
tition with plastics in the sense that
we talk to a guy and try to convince
him to use ceramic packaging rather
than plastic.”

Also, the introduction last July of
a selective gold-plating process has
brought a lot of business to the com-
pany. The process slices as much as
35% from the prices of some pack-
ages and provides ceramics with an-
other plus over plastics.

Taking his cue from the semicon-
ductor industry, Ottobrini says that
MetCeram plans to set up manufac-
turing plants in areas like the Orient
and Mexico to utilize low-cost labor.
In another effort to reduce costs,
MetCeram finds itself in the middle
of a program to upgrade labor stan-

POWERCUBE CORPORATION

214 CALVARY STREET, WALTHAM D2154 (617) 891-1830

' SuUBSIDIARY OF NI T F E CORPORA )N

dards and manufacturing methods
with, among other things, a worker-
incentive program.
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Dialight
sees a heed:

(Need: Single source supply for all indicator lights.)

See Dialight.

INCANDESCENT OR NEON MINIATURE AND LARGE INDICATORS
Designed to accommodate either incandescent (2-250V) or neon (105- finishes and terminations. Many lenses may be hot stamped, engraved or
250V) lamps for panel mounting in 11/16” or 1” clearance holes. Units offered with film legend discs. Oil-tight units with unique “0” ring
meet or exceed MIL-L-3661 requirements; all are listed in Underwriter's  construction make them oil, water and dust tight on the face of the
Recognized Components Index. Wide selection of lens shapes, colors, panel. Available off the shelf for prompt delivery.

ON

N - DIALIGHT

’ 9 Dialight, A North American Philips Company

v » 203 Harrison Place, Brooklyn, N, Y. 11237 (212) 497-7600
a » bw‘
" 2 { SEND ME FREE INDICATOR LIGHT PRODUCT SELECTOR GUIDE.

LED, INCANDESCENT OR NEON ULTRA-MINIATURE DATALITES®
Meet or exceed MIL-L-3661.Replaceable plug-in cartridges for 1.35-125v
operation. Indicators mount as close as 1/2” centers; available with red,
green, amber, blue, white translucent, light yellow or colorless lenses in
wide range of lens shapes, legends and finishes. Off-the-shelf.

()
T bt H

INCANDESCENT OR NEON SUB-MINIATURE INDICATORS
Meet or exceed MIL-L-3661. Mounts in 15/32“, 1/2” or 17/32” clearance
holes. Incandescent for 1.35-28V; neon has patented built-in current
limiting resistor. Choice of cylindrical, faceted, convex, flat, square and
round lens shapes, colors, finishes, legends. Off-the-shelf.
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From ele
to blood analy

Smart system designers
use Intel Microcomputers
for almost everything.

Right now, Intel Micro-

computers are being used

to replace hardwired con-
trol logic, cut component and -

assembly costs, raise reliability and make systems easier to main-
tain. With control programs stored in read-only
memories, Intel Microcomputers are replac-

ing hundreds, in some instances even a
thousand TTL packages.

Intel Microcomputers are making
systems smarter, opening new markets
and preventing product obsolescence. Our cus- .
tomers are adapting the Microcomputer to new applications \_’/
and markets by programming ROMs instead of hardwiring logic.
Products get to market faster since software takes months, per-
haps man-years less time to develop than hardwired logic.

General purpose Microcomputers, invented two years
ago by Intel, have already outmoded hardwired logic and
expensive custom MOS/LSI in hundreds of applications:
computer terminals, traffic light ST
controllers, medical instruments, s
business machines, mass-transit
equipment, rescrvation systems,
cash registers, inventory computers
for fast-food restaurants, process con-
trollers, electronic test instruments
and even pinball and slot machines.

You'll soon be seeing a new Toledo digital com-
puting scale at the corner food store. Accurate to the
penny, it converts weights to prices and operates a




ctronic games

display, label printer, or both with an Intel Micro-
computer. With equal ease, a similar Microcomputer
handles graphics composition and
editing in Automix Keyboard's
Ultra Comp intelligent terminal

for typesetting.

In a Helena Laboratory
blood analyzer, an Intel Microcomputer translates the raw data
from a sensing instrument into medically
meaningful numbers and prints out
separate quantitative readings
of several different proteins.
The Microcomputer reduced

the electronics cost of the system
about 30%. Another Microcom-
puter automated instrument is
Coherent Radiation's Dioptron™
While a patient reads an eye chart, the central processor.
analyzes the eyes' focus and prints out the results. Even
= kids too young to read the chart are tested rapidly
"and accurately.
Finally, take a look at the new video games, pinball machines
and slot machines. A microcomputer makes them more fun and imaginative. In these
machines, the Intel Microcomputer acts just dumb enough to let people win once in a while.

We started the Microcomputer revolution and we continue to lead the industry in the
development, production, applications support and delivery.

To find out how you can enhance your product's capability, take
advantage of our know-how, software library and programming
aids, subscribe now to Microcomputer News. Just for asking, we'll
also send you our new Microcomputer catalog.

Intel Corporation, 3065 Bowers Avenue, Santa Clara, California
95051 (408) 246-7501.

|nte| Microcomputers. First from the beginning.
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Faster
digital
stems

eckout
with
Kurz-Kasch
Logic Probes

Kurz-Kasch’s patented
logic probes identify
(1) logic low (TTL .OV to
0.8VDC) white light
(2) logic high (2.4 to Vc) red light
(3) deadbands (0.8V to 2.4V) no light
(4) pulses (any excursion) blue light
(5) open circuits — no light
Logic probes are also available
for MOS, HTL, RTL and discrete
logic. Prices from $6995 to $9995.
Send for free literature. For a 30
day free trial probe or special in-
formation, telephone Tom Barth,
General Manager, Kurz-Kasch
Electronics, 2876 Culver Ave.,
Dayton, Ohio 45429, Telephone:
(513) 296-0330

Kurz-Kasch.Inc.
ELECTRONICS DIVISION

20

Meetings

Circle 20 on reader service card

International Convention (Intercon):
IEEE, Coliseum and Statler Hilton
Hotel, New York, N.Y. March
26-29.

Salon des Composants Electron-
iques: SDSA, Porte de Versailles,
Paris, France, April 1-6.

International Reliability Physics
Symposium: IEEE, MGM Grand Ho-
tel, Las Vegas, Nev., April 2-4.

International Optical Computing
Conference. IEEE Computer Society,
Zurich, Switzerland, April 9-11.

Optical and Acoustical Micro-Elec-
tronics: IEEE, Commodore Hotel,
New York, N.Y., April 16-18.

Carnahan Conference on Electronic
Crime Countermeasures: IEEE, Uni-
versity of Kentucky, Lexington,
April 17-19.

International Circuits and Systems
Symposium: IEEE, Sir Francis Drake
Hotel, San Francisco, April 21-24.

Communications Satellite Systems
Conference: IEEE, International Ho-
tel, Los Angeles, Calif., April 22-24.

Pittsburgh Conference on Modeling
and Simulation: ISA, University of
Pittsburgh, Pa., April 24-26.

National Computer Conference,
AFIPS/IEEE Computer Society,
McCormick Place, Chicago, Ill.,
May 6-10.

International Instruments, Electron-
ics, and Automation Exhibition, Ol-
ympia, London, U.K., May 13-17.

International Magnetics Conference
(Intermag) 74, IEEE, Four Seasons
Sheraton Hotel, Toronto, Canada,
May 14-17.

Society for Information Display In-
ternational Symposium, Town and
Country Hotel, San Diego, Calif,,
May 21-23.

Semicon/West *74, SEMI, San Mateo
Fairgrounds, San Mateo, Calif.,
May 21-23.

Your closest SIGNETICS distributor is...

Phoenix: Hamilton/Avnet Electronics %2754851
Phoenix: Kierulff Electronics (602) 2

guhmﬂfy nwamsu fg)zno-ﬂﬂ
Los : Kierulff Electronics (213) 685-852:

Mou View: Hamillon/lvnﬂ 415) 961-7000
Palo Alto: Kieruiff Edectronics (415
San Diego: Cramer Electronics (71 881

/A
Cesco Electronics (418) 52
Bowtek Electric Co, Ltd. (604) 735-7677

Denver: mm (303) 758-2100
Denver: uumnm/mnamm(m) §34-1212

Hamden: Arrow Electronics (203) 248-380
Mgnm Mamilton/ Ammm(zoa 782-0361
Haven: Cramer Electronics (203) 239-

Hollywooa: Hamitton/Avnet Electronics g)ﬁ) 925-5401
: Schweber Electronics (305) 927-0511
Orlando: Hammond Electronics (: )241-6601

Atianta: Schweber Electronics (404) 449- 9170
Norcross: Hamilton/Avnet Electronics (404) 446-0800

Elk Grove: Schweber Electronics (312) 593-2740
Elmhurst; Speclalists (312) 279-1000
Schiller Park: Hamilton/Avnet Electronics (312) 678-6310

Indianap (@11 203-821
Lonexa: Haminon/ Avnet Elctonics (913) 838-8900

Hanover: N:im iton/Avnet Electronics (301) 7!
Rockville: Plonser Was! hunmm(wl)lﬂ 3300
Rockvitle: Schweber Electronics (301) 881-2070

SBurlington: Hamilton/Avnet Elu:!!on ics (SIT) 273-2120
Newton: Cramer Electronics (617) 869-7700
Waitham: Schweber Electronics (617) 890-8484

Detroit: Semiconductor Specialists, lnc. 522
Livonia: Mamilton/Avnet Elactronics 313) -4700
Troy: Schweber Electronics (313) 9242

£dina: Hamilton/Avnet Electronics (612) 941- 3801
i (612) 854-8844

Mo Avnet

(314) 7311144
Albuquerque: Hamilton/Avnet Electronics (505) 765-1500
Butfalo: Summit Distributors (716) mmso

LL: Anw
gocmsw::

 Hamitton)/ 437 22
Westhury: Hamiton, Avnet Eocironics L:u-
Westbury: Schweber Electronics (516) 334-7474

Cedar Grove: MMIAMW(NI)ZW
Saddiebrook: Arrow Electronics (201) 797-5800

MHIII N Jo Ilynym Valley (609) 424-1300
{609) 235-1900
Mt led N Hamllton/lvnﬂfm(M) 2342133

NJ.: (201) 469-6008
Greensboro: Hammond Electronics (919) 275-6391

Beechwood: Schweber Eloctronics (216) 464-2970
Dayton: Hamilton/Avnet Electronics (513) 433-0610
Cleveland: Arrow Blectronics (21

2000
Cleveland: msumménar'wa( 218) 587-3600

Kmim - Arrow Edectronics (513) 253-9176

Dallas: Cramer Electronics (214) 350-1355
fpeels "?pudam )771 m7
iton/Avnet Eucumm (713) 5264661

S Lake Gity: Atz Electruics (80
ke City: Hamilton/Avnet uwm(eot) 262-8451

Bellevue: Hamilton/Avnet Elmmles (208) 746-8750
Seattle: Cramer Electronics (206) 71
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Now; a 576-bit RAM for men of few words.

Target-designed 64 x 9 for 45ns buffers and scratch pads.

Making small talk just got easier. With still another
world’s first from Signetics. Our 82S09 RAM of 576 bits:
the largest bit count ever put into a bipolar RAM with
more than one bit per word. This 64 x 9 is available now
in volume, and multiple-sourced.

What'sinit for you? Say you've got a scratch pad
or bufferthat only calls for 16 to 128 words. Till now
your choices were all bad news. Either you wasted
memory capacity with oversized organization and
gadgety multiplexing schemes, or you strung together
alot of little RAMs. Either way, you lost. Interms of
high tabs for extra circuitry, bigger boards, and the
power to keep them going. Not to mention penalties
in memory speed.

1 t?: ®Bxa [ x4 | wxa | wxe
L Ll
H— = — —
. { —| ®x4 Bx4 | Bx4 1 Bx4
L
t | ®x4 | _j Iy — o4 [ é Bx4
lTTA LD
| 4 -— -l - —
16x4 Bx4 | ] 1Bx4 |- —| 1Bx4
[T = : [
BEFORE

For small, dense memory applications, the
unique 82509 RAM—with new cell design and
enhanced 64 x 9 organization—shrinks board space
requirements, lowers component count and power
cost, but slams out all the speed you can handle.
(Schottky technology delivers 45ns, worst case.) With
all the traditional bipolar RAM features in the bargain.
Full decoding. Chip enable. Open collector. And a vital
bonus, the ninth bit for parity.

If the picture still needs a little focussing, take a
minute to scan our Comparison Chart, based on
production of 200 systems.

Electronics/March 21, 1974

AFTER

Part§ Cost* 8225/7489
Decoder
|| $98.80 $85.20
’ 'S | 15 1.0
) ,Adsé!s Time (1) Decoder 20ns 0
8225/7489 50ns 45ns
70ns 45ns
Power Decoder 0.1 Watt 0
Disslpation | 8225/7489 6.4 Watts 1.7 Watts
. 6.5 Watts 1.7 Watts
Solder Decoder 16 0
Connections 8225/7489 256 56
. 272 56

Okay, talk may be cheap. So make us lay it on the line.
Today, from your local distributor.

SilNDLCS
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NOW THERE'S A GHOICE WITH
THREE BIG DIFFERENGES

120 MHz, 20 Ib and
a logical layout

This oscilloscope does the job.

The job being servicing, testing
and developing communications
and computing systems.

For this you need a bandwidth
of at least 100 MHz, therefore
Philips supply 120 MHz in order
to keep ahead of component
developments like Schottky TTL.

A sensitivity of 5 mV is more
than adequate, while a weight
of only 20 Ib comes as a
pleasant surprise, (parking
being what it is, every pound
counts on a service call).

And a logical front panel layout
is equally important since it lets
you take measurement easier,
quicker and with less possibility
of error. (One example of our
logic is the separation of main

and delayed time base controls
in order to avoid any ambiguity).

Even more

As well as these obvious
benefits, the new PM 3260 has
even more significant features
like : the clean display, even
at the highest writing speeds;
the wide use ot thin film
circuits that help the space
and weight reduction and that
increase overall reliability;
the specially-developed power
supply that accepts any line
voltage/ frequency and DC and
that dissipates only 45 W,
thereby eliminating the need
for a fan (and associated filters)
and finally, the modular

Electronics/March 21, 1974

construction that gives fast
access to all boards, controls
and components.

First in a family

The new PM 3260 is also the
first in a new series of
oscilloscopes that will soon
include higher and lower
bandwidth instruments -
all with the same
important benefits of high
performance, light weight and
excellent ergonomic design.
To find out more about the
first in the family write to :

Test and Measuring Instru-
ments Inc., 224 Duffy Avenue,
Hicksville, L.I., N.Y. 11802

PHILIPS
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Introducing the new standard of quality
\- * * * &
\ in cermet film fixed resistors.

o\
Y\

Now Allen-Bradley quality is available in cermet film fixed
resistors. We coupled 40 years of know-how in reliable
fixed resistor mass production with 15 years of experience
in metal film resistive elements.

The result will change your thinking about film
resistor suppliers.

Features? Capless design that does away with
problems associated with end cap construction. And an
alumina core with superior thermal characteristics and
physical strength to resist fractures. Solderable/weldable
leads. Even dual markings that are easy to read.

Actual Size

Now available in preferred number values from
10 ohms to 1 meg; 1% tolerance; % watt at 70°C, % watt
at 125°C; Size 0.250 L. by 0.090 D. Approved to MIL-R-
10509 for style RN55, characteristic D. With tape reel
packaging if you prefer.

For complete technical information on the Type
CC cermet film fixed resistor, write Allen-Bradley
Electronics Division, 1201 South Second St., Milwaukee,
Wisconsin 53204.

There's more to resistors than resistance.

Circle 24 on reader service card
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Mitre installs
pilot solar-cell
electricity system

Brows raised
by production of
Intel bipolar RAM

National schedules
high-voltage
interface-drivers

Motorola’s Texas
facility plans
shaping up

Electronics/March 21, 1974

Electronics newsletter

Drawing a bead on the energy crisis and hoping to stimulate the hunt
for means to alleviate it, Mitre Corp., McLean, Va,, is ordering its own
rooftop solar-cell power system for generating electricity directly from
sunlight. The Mitre installation will generate 1 kilowatt of electric
power, making it the world’s largest terrestrial photovoltaic installation
put into place to date.

Also included in the demonstration system, for which Mitre is spend-
ing $130,000 of its own money, is an electrolysis unit that uses the elec-
tricity to convert water into hydrogen and oxygen. Held in storage, the
hydrogen will then be recombined with oxygen in a fuel cell so that the
system will be able to generate electricity 24 hours a day. An inverter
will change the dc output voltage to 110 volts ac for driving a demon-
stration load.

Mitre is buying all of the components off the shelf, and most of the
solar panels—each generates 50 watts—come from Solarex Corp., Rock-
ville, Md. The complete system could begin operating during the sum-
mer.

In an industry where premature announcements are the rule, eyebrows
have been raised by Intel’s disclosure that its 1,048-bit bipolar RAM,
unveiled last month at the International Solid State Circuits Confer-
ence, has been in production for five months. The new 60-nanosecond
part, a simplified Schottky-TTL design that saves chip area with con-
ventional processing [Electronics, Feb. 21, p. 114], is going exclusively
to Intel’s Memory Systems division for use in IBM 370/145 add-on
memories. Although circuits are not yet for sale to outsiders and data
sheets are unavailable, the RAM may be put on the market as early as
April or May.

National Semiconductor will soon introduce high-voltage versions of
the popular 75451 interface-driver circuit family. The 3611 through
3614 break down at 80 volts, compared to 30 or 40 v for the 7451 and
40 v for the 75461. Although the parts are pin-for-pin replacements
and sink the same 300 milliamperes per side, they switch in 120 nanose-
conds, rather than the 20 ns of the devices they replace. This is consid-
ered an advantage in many of the relay, solenoid, and hammer appli-
cations, where high speed of the devices complicates design.

The emerging commitment to complementary and n-channel MOS at
Motorola’s Semiconductor Products division is underscored by initial
plans for the division’s new 300,000-square-foot facility in Austin,
Texas. The first plant section, which will go on-stream about midyear,
will be devoted to the line of 78 C-MOS products Motorola is now pro-
ducing, and about 15 additional C-MOS parts will be introduced before
year-end. The second step in Austin, planned for late this year or early
1975, will be to open a section devoted entirely to n-channel produc-
tion.

No new p-channel MOS parts are being planned by Motorola. Offi-
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HIGH VOLTAGE RESISTORS

Beck Bros.,, 421 Sedgley Ave., Philadel-
phia, Pa.

Clarostat Mfg, Co., 285 N. Sixth St.,
Brooklyn, N. Y.

Hardwlck, Hilndle, Inc¢, 40 Hermon St.,
Vewark N. J. (See page 20.)
Instrument Resistors Inc, 25 Amity St.,

Little Falis, N. 3.
International Reslstance Co., 401 N. Broad
St., Philadelphia, Pa. (See page 93.)
Ohmite Mfg. (o., 4835 \W. Flournoy St.,

Chleago, 11l (See page 39.)

Shallecross Mfg. Co., 10 Jackson Ave., Col-
lingdale, I’a. (See pnge 6.)

Ward Leonard Electrie Co., 31 South St.,
Mount Vernon, N. Y. (See page 34.)

PRECISION RESISTORS

Cambridge Instrument Co,, Grand Central
Terminal, New York, N.

Cinema Engineering Co., 1508 S. Verdugo
Ave., Burbank, Cal.

Continental Carbon Inc.,, 13900 Lorain
Ave,, Cleveland, Ohio

Cutler-Hammer, Inc, 1401 W. St. Paul
Ave., Milwaukee, Wis.

General Electric Co., Schenectadv, N. Y.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Gray Instrument Co., 64 W. Johnson St.,
(Germantown) Philadelphia, Pa.
Instrument Resistors Co., Little Falls,
Internatlonal Resistance Co., 401 N. Broad

St., Philadelphia, Pa. (See page 93.)
Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, I'a.

Meter Devices Co., 1001 Prospect Ave.,
S. W, Canton, Ohio
Rubicon Co., 3751 Ridge Ave., Philadel-

phia, Pa.
Shalleross Mfg. Co., 10 Jackson Ave., Col-
lingdale, Pa, (See page 6.)

Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.
WIRE WOUND RESISTORS
Aerovox Corp., 740 Belleville Ave.,, New
Bedford, Mass.
Beck Bros., 421 Sedgley Ave., I'hiladel-

phia, Pa.
Biddle Co., James G., 1213 Arch St., Phila-
(Ielphia. Pa.

Cinema Engineering Co., 1508 8. Verdugo
Ave., Burbank, Cal.

Clarostat Mfg. Co.. 285 N. Sixth St.,
Brooklyn, N. Y. (Nee puge 136,)
Continental Carbon, Tne.. 13900 Lorain

Ave., Cleveland, Obhio
Cutler-Hammer, Inc., 1401 W, St. Paul
Ave,, Milwauker, Wis,
Daven Co.,, 158 Summit St., Newark, N. J.
General Radio Co., 30 State St., Cam-
bridge, Mass,

Gray Instrument Co., 64 W. Johnson St.,
(Germantown) "hil; delpbia, l'a,

Hardwick, Ilindle, Inc., 10 Hermon St.,
Newark, N, J. (See page 20.)
Instrument Resistors, Ine,, 25 Amity St,,

Little Falls, N. J.  (See puge 14))

Internatlounl Resintanece Co., 401 N, Broad
8t., Philadelphin, Pa. (See page 93.)

Lectrohm, Inc., 5133 W. 25th Pl., (Cicero)
Chicago, Ill. (Nee puge 181.)

Leeds & Northrup Co., 4970 Stenton Ave,,
Philadelphia, Pa.

Micamold Radio Corp., 1087 Flushing Ave.,
Brooklyn, N. Y.

Co, 1255 S. Michigan Ave., Chi-

cago, Ill,

National Electric Controller Co., 5307 Ta-
venswood Ave., Chicago, Ill.

Ohio Carbon Co., 12508 Berea Rd., Cleve-
land, Ohio

Ohmite \llx. Co., 4833 W. Flourney St.,
Chieago, Itl.  (See page 39.)

Philco Radio & Television Corp., Tioga &

C Sts,, Philadelphla. Pa.
Rex Rheostat _Co., 3 Foxhurst Rd., Bald-

Shallcross Mtz Co., 10 Jackson Ave., Col-
lingdale, Pa.

Triplett Flectrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Utah Radio Products Co., 820 Orleans St.,
Chicago, Il

Ward Leonard Electric Co., 31 South St.,

Mount Vernon, N. Y. (See page 34.)
White Dental Mfg. Co.,, S. S., 10 E. 40th

Muter

8t., New York, N. Y. (See page 170.)
WirtPCo, 5221 Greene St., Philadelphia,
a.
Rheostats

SLIDE WIRE RHEOSTATS

Beck Bros, 421 Sedgley Ave., Philadel-
phia, Pa.

ELECTRONICS — June 1942

;TRONIC and ALLIED INDUSTRIES

(Parts, Accessories and Materials)

Biddle Co., James G. 1213 St.,
Philadelphla, Pa. (See page 165.)

Central Scientific Co., 1700 Irving Park
Blvd.,, Chicago, Il

Chicago Apparatus Co.,, 1735 N, Ashland
Ave., Chicago, .

General Radio Co., 30 State St., Cam-
bridge, Mass,

G-M Laboratories, Inc., 4313 N.
Ave., Chicago, Il

Hard\vlck Hindle, Inc., 40 Hermon St.,
\e\\ark N.

Leeds & \orthrup Co 4970 Stenton Ave.,
Philadelphia, Pa.

National Electric Controller Co., 5307 Ra-
venswood Ave., Chicago, 1,

Rex Rheostat Co., '3 Foxhurst Rd., Bald-

Y.
Shailcroes Mg, Co., 10 Jackson Ave., Col-
lingdale, Pa.
Ward Leonard Flectrlc Co., 31 South St.,
Mount Vernon, N. Y. (See page 34.)

VARIABLE RESISTORS
Aerovox Corp., 740 Belleville Ave.,
Bedford, Mass.
;\llen-Bradley Co., 136 W. Greenfield Ave..
Milwaukee, Wis.
8010 Georgia

Arch

Knox

New

American Instrument Co.,

Atlas Resistor Co., 423 Broome St., New
York, N.

Biadle Co, James G., 1213 Arch St., Phil-

adelphid, Pa.

Ave., Silver Spring, Ma.
-eck Bros 421 Sedgley Ave., Philadel-
Lentrslah 900 E. Keefe Ave.,, Milwaukee,

Central Scientific Co., 1700 Irving Park
Blvd.,, Chicago, TIl.

Chicago \pparatus Co., 1735 N. Ashland
Ave., Chicago, Ill.

Chicago Telephone Supply Co., 1142 W.
Beardsley Ave., Elkhart, Ind.

Cinema Englneering Co., 1508 S. Verdugo
Ave., Burbank, Cal.

Clarostat Mf§ Co., 285 N. 6th St., Brook-
yn,

Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Il

Continental Carbon, Inc.. 13900 ILorain
Ave,, Cleveland, Oh

(?utler-llammer Inc, 1401 W, St. Paul
Ave.,, Milwaukee. Wis,

Dedur Amsco Corp., 8 Bridge St., Shelton,
Conn. (See page 128)

Eastern Specialty Co., 3619 N. Eighth St.,

Philadelphia, Pa.
Electro Motive Mfg. Co., Willimantic,

onn.
General Flectric Co., Schenectady, N. Y.

General Radio Co, 30 State St, Cam-
bridge, Mass.
G-M Laboratories, Inc., 4313 N. Knox

Ave., Chicago, 1Il.

Gray Instrument Co., 64% W. Johnson
St.. Philadelphia, Pa.

Hardwick, Hindle, Inc., 40 Hermon St.,
hewark N. J.

Instrument Resistors Inc., 25 Amity St.,
Little Falils, 7.

International Reslstance Co., 401 N. Broad
St., I’hiladelphia, Pa. (See paxe 93.)

Le Cmbone, Inc.,, Myrtle Ave., Boonton,

J.
Lectrohm, Inc., 5133 W, 25th Pl (Cicero)
Chicago, 1i1.
Leeds & \orthrup Co., 4970 Stenton Ave.,

Philadelphia, Pa.
Mallory & Co., P. R, 3029 E. Washington

St., Indianapolis, In

National Carbon Co., 30 ‘E. 42 St.. New
York, N, Y.

National Electric Controller Co., 5305
Ravenswood Ave., Chicago, 1l
National Technical Laboratories, 820
Mission St., South Pasadena, Cal.

Ohio] C.':lrbon iCo 12508 Berea Rd., Cleve-

an

Ohmite Mfg. Co, 4835 W. Flournoy St,,
Chicago, 111, (See page 39.)

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa,.

Precision Resistor Co., 334 Badger Ave.,
Newark, N.

Rex Rheo%tat Co 3 Foxhurst Rd., Bald-

)Mo

\hallcrosq Mtg, Co., 10 Jackson Ave.. Col-
lingdale, Pa.

Speer Carbon Co., St. Marys, Pa.

Stackpole Carbon Co., Tannery St., St.
Marys, Pa.

Utah Radio Products Co., 820 Orleans St.,
Chicago, Tl

‘Ward Leonard Electric Co 31 South St.,
Mount Vernon, N.

Welch Mfg. Co., W. M., 1515 Sedgwick St.,
Chicago, 1L,

Westinghouse Electric & Mfg. Co.,
Pittsburgh. Pa.

East

WirtPCo., 52°1 Greene St., Philadelphia,
a.

Rivets

American Brass Co., Waterbury, Conn.
Atlas Tack Corp., Pleasant St., Fairhaven,

Mas

Blake & Johnson Co., 1495 Thomaston
Ave.,, Waterville, Conn.

Chicago Rivet & Machine Co., 1830 S. 54th
Ave., (Cicero), Chicago. Il

Clark Bros. Bolt Co Milldale, Conn.

Clendenin Bros., 108 South St., Baltimore,

Md.

Cobb & Drew, Kingston St.,, Plymouth,
Mass.

Harper Co., H. M., 2630 Fletcher St..

Chi-

cago, Il

Hassall, Inc., John, 402 Oakland St.,
Brooklyn, N. Y.

Industrial Screw & Supply Co., 711 W,
Lake St., Chicago, Il

Lamson & Sessions Co., 1971 W. 85th St.,
Cleveland, Ohio

Manufacturer’'s Belt Hook Co., 1321 W.
Congress St,, Chicago, Tl

Manufacturers Screw Products, 216 W,

Hubbard St.,

Chicago TiL
Milton Mfg. Co.

Milton, Pa.

New England Screw Co., 109 FEimerald
St., Keene, N. H.

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi-
cago, Il

Pittsburgh  Screw & Bolt Corn.,, 2719

Preble Ave., N. S., Pittshurgh, Pa.
Plume & Atwood Mfg. Co., 470 Bank St.,
Waterbury, Conn.
Progressive Mfg. Co.,, 52
Torrington, Conn.

Norwood St.,

Reed & fP'rince Mfg. Co., Duncan Ave.,
Worcester, Mass,

Rouckford Bolt & Steel Co., 126 Mill St.,
Rockford, 11,

Scovgl Mfg. Co., 99 Mill St.. Waterbury,

Sterlin Bolt Co., 707 W. Van Buren St.,
Ch cago,

SKtimpson Co.. Edwin B..
Brooklvn N. Y.

Tubular Riv:t & Stud Co.,
Mass,

74 Franklin Ave.,

‘Wollaston,

Scales

DIAL SCALES

see ulso Dlals
ulro Escutcheons

American Emblem Co., Utica. N. Y.
Austli\n C{o O., 42 Greene St., New York,

Bud Radio, Inc., 2118 E. 55th St., Cleve-
land, io
Co., 3701

Crowe Name Plate & Mfg.
Ravenswood Ave., Chicago, IIl.
The Emeloid Cq., JInc., 287 Laurel Ave.,

Arlington, N. J.

Gemloid Corp., 79-10 Albion Ave., Elm-
hurst, N, Y.

Grammes & Sons, Inc.,, L. F., 366 Union

St., Allentown, Pa.
lnsu]ine Corp of America, 30-30 North-
Blvd., Long Island City, N. Y.

Maiiory & Co P. R. 3029 E. Washington
St., Indiana lis, Ind.

New England dlocra(ters, 1156 Com-
monwealth Ave., Brookline, Mass.
Parisian Novelty Co., Western Ave. at

35th St. Chicago, Il
Screws

MACHINE SCREWS
American Sci‘ewI Co., 21 Stevens St., Provi-

dence, R. I.
Atlas Bolt & Screw Co., 1144 Ivanhoe Rd,,
Cleveland, Ohio
1495 Thomaston

Bla.ke & Johnson Co,,
Ave,, Waterville, Conn
Central Scrf]w Co., 3511 Shields Ave., Chi-
Chandler Products Corp., 1475 Chardon
Rd., Cleveland, Ohio

Clark Bros. Bolt Co., Milldale, Conn,
Continental Screw Co., New Bedford,

Mass.

Corbin Screw Corp., High, Myrtle & Grove
Sts., New Britain, Conn.

lsagle Lock Co., Terryville, Conn.

Economy Screw Corp., 2717 Greenview
Ave., Chicago, Il

Elco Tool & Screw Corp., 1800 Broadway,
Rockford, 11l

Ferry Screw Products, Inc, E. W, 8219
Almira Ave., Cleveland, Ohio

Federal Screw Products Co., 26 S. Jef-
ferson St., Chicago, TIL
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Radiant’s commercial
electron-beam
system sold

Russia to buy
calculator chips

Mini controls
Bay Bridge
traffic lights

Electronics newsletter

cials there believe the division is well positioned to cash in on C-MOS
and n-channel MOS. They estimate that the two technologies will ac-
count for industry-wide sales of about $600 million and $800 million,
respectively, by 1979.

A dedicated commercial electron-beam micro-fabrication system re-
portedly has been sold by Radiant Energy Systems to Honeywell’s cor-
porate research group, but neither firm will confirm the sale. Radiant
has been developing such systems under military contract, and has
been shopping for customers in the commercial semiconductor busi-
ness. Early versions of the machine incorporated a scanning electron
microscope, whose beam was directed by a minicomputer to “write”
images on a wafer.

The system sold to Honeywell, say industry sources, is apparently the
model 600, an electron-beam pattern-generator with computer-aided
design system for exposing sensitized substrates. It permits pattern edit-
ing as well as initial assembling. The system permits line width resolu-
tion as high as 0.2 micrometer. This is the major selling point for the
electron-beam systems due to the extreme tolerance requirements of
microwave and picosecond logic ICs, and surface-wave and integrated
optical devices.

Electronic Arrays Inc. will market calculator chips to Russia and East-
ern European countries through the California International Trade
Corp., a specialist in trade with the Communist nations. Russian-born
Rafael Gregorian, president of California Trade, says Soviet trade and
technology officials have shown more interest in calculator components
than in complete machines.

Traffic experts in metropolitan areas across the country are watching
closely the new minicomputer-controlled traffic patterns on the Oak-
land-San Francisco Bay Bridge. The system went into operation this
month. A Data General Nova 1210 minicomputer has been installed at
the Bay Bridge toll plaza to meter the rate of traffic on the midsection
of the bridge, and to switch the traffic signals at the toll plaza at 4 to 10
seconds. The computer, which has an 8,192-word memory, uses mag-
netometers in the middle of the bridge to record traffic volume, and
employs wire loops at the stop signs that determine the rate at which
cars should be released from the stop bars to allow optimum traffic
flow.

The project, says Scott MacCalden, senior engineer of highway oper-
ations for the local district of the state Department of Transportation,
will “allow a more efficient flow of traffic, and means safer merging”
from the 15 lanes in front of the bridge entrance into the five lanes on
the bridge. In addition, he says, emergency vehicles can be sped on
their way by being routed through traffic if necessary. Total installation
costs were $350,000.

Electronics/March 21, 1974



INDUSTRIAL
POWER SWITCHING
TRANSISTORS

100 ways to get more

switching performance
for your money

~ : -

Unitrode’'s UPT Power Switching Transistor series offers Reader
the optimum combinations of price and performance from L~ Veen PACKAGE ton ton ;223'5;:»
0.5A to 20A, and up to 400V in 3 package types. Choose 0.5ADC up to 400y UPTO11 -T05 Sons M Jobn:  TIOZ0
from 100 different transistor types for more efficient and 102 [ s
simplified circuit design in power supplies, switching 1ADC  up 10150V jp115y .Tose 1000 250ns g5
regulators, inverters, converters, solenoids, stepper motors upto1sov  LET2IL T0S. 130ms 300ns  1131°
a 0 o o o Al
and.other inductive load driving applications. They’re 103 - °9 uptodoov  UPTSIL T05 50005 goons  H31'°
available off-the-shelf from your local Unitrode distributor IADC | up 400V UPTSZIT006  200ms. Soons. 242 1o
3 -T03 3.99
or representative. LA
upto150v  UPT6IT T05  250ns  s50ns fpite
. : A -
For the name of your nearest Unitrode representative 21 UPT721 -T066 373 10
K A up to 400V ypT731 -TO3 250ns  800ns 570
dial (800) 645-9200 toll free, or in New York State 104 P Ta e o
e S - B <]
(616) 294-0990 collect. For specific data sheets, containing oape P01V uptesi Tog 25005 SS0ns 53
full characteristics of devices, check the appropriate up 10400V  UPT931 -TO3  500ns 1200ns ,§-0310
rCeader service numztg{rs listed in this ad. Unitrode N 15ADC  upto1sov  URTIO21-T06  4sons  gsons 38710
orporation, Dept. -
poration, Dept , 580 Pleasant Street, Watertown, 20ADC  upto 150V  UPT1131-T03  300ns 600ns %7310

Mass. 02172. (617) 926-0404.

See EEM Section 4800 and EBG Semiconductors Section for more complete product listing.

!

mmmm | NI T RO D E quality takes the worry out of paying less

Unitrode Sales Representatives: ALA., Huntsville, 20TH CENTURY MARKETING INC. (205) 772-9237; ARIZ., Scottsdale, FRED BOARD, ASSOC. (602) 994-9388; CAL, Burlingame,
BROOKS TECHNICAL GROUP (415) 347-5411, Escondido, CIROLIA ELECTRONIC SALES, INC. (714) 743-3015, Sherman Oaks, UNITRODE CORP. (213) 783-1301; COL,, Littteton, SIMPSON AS-
SOC., INC. (303) 794-8381; CONN., Hamden, COMPAR NEW ENGLAND (203) 288-9276; FLA., Boca Raton, CONLEY & ASSOC. INC. (305) 395-6108, Oviedo, CONLEY & ASSOC. INC. (305) 365
3283, Tampa, CONLEY & ASSOC. INC. (813) 933-3183; ILL, Chicago, CARLSON ELECTRONIC SALES CO. (312) 774-9022; MO., Baltimore, DANIEL & COMPANY (301) 825-3330; MASS.,
Reading, KANAN ASSOC. (617) 944-8484; MICH., Detroit, RATHSBURG ASSOCIATES, INC. (313) 882-1717; MINN., Minneapolis, CHARLES E. BOHLIG CO. (612) 922-7011; MO., St. Louis,
CARLSON ELECTRONIC SALES CO. (314) 991-0262; N.Y., Clifton, N.J., COMPAR NEW YORK, INC. (201) 546-3660, Albany, COMPAR ALBANY, INC. (518) 489-7408, Endwell, COMPAR AL-
BANY, INC. (607) 723-8743, Fairport, COMPAR ALBANY, INC. (716) 271-2230, Liverpool, COMPAR ALBANY, INC. (315) 471-3356; N.C., Burlington, P. J. NAHSER, INC. (919) 226-8053; OHI0,
Cincinnati, BAEHR, GREENLEAF & ASSOC., INC. (513) 891-3826, Cleveland, BAEHR, GREENLEAF & ASSOC., INC. (216) 2219030, Columbus, BAEHR, GREENLEAF & ASSOC., INC. (614) 486-
4046, Dayton, BAEHR, GREENLEAF & ASSOC., INC. (513) 426-5485; PENN., Willow Grove, DANIEL & COMPANY (215) 674-3850, Pittsburgh, COVERT & NEWMAN CO. (412) 563-0303; TEX.,
Houston, SEMICONDUCTOR SALES ASSOC. (713) 461-4197, Richardson, SEMICONDUCTOR SALES ASSOC. (214) 231-6181; UTAH, Salt Lake City, SIMPSON ASSOC., INC. (801) 486-3731;
WASH., Bellevue, N.E.M.C.0. (206) 747-6863; CANADA, Downsview, Ontario, KAYTRONICS LTD. {416) 638-5511, Montreal 267, Quebec, KAYTRONICS LTD. (514) 487-3434.



When you've made static card readers for as
long as we have, you've learned how to tailor
them to your customer’s specific needs.

y For 16 years we’'ve been a static card reader specialist.
Since we're an electronics company, we understand the
electrical and mechanical aspects of card readers.

Our 22 tab and 80 column card readers are known for
their rugged reliability and accuracy. We owe that to the
multistrand continuous brush design. This design elimi-
nates reading errors caused by contaminants on the
card or misalignment. Cards are locked into place
and released only when the scan is completed.

You can select from a variety of electronic

packages to interface the reader to your

system. There are packages like TTL-com-

patible scanners with two operating
modes, sequential scanning and addres-
sable by column number.

Many of our competitors do not want
to be bothered with the reader modi-

fications customers ask for. Not us.
This is one of the major advantages of
specifying a Hickok static card reader.
In the sixty years we’'ve been in the
electronics business, we’ve learned
how to work closely with our cus-
tomers. We have years of experience in
tailoring our card readers to meet our
customer's specific needs.

Put our 16 years of card reader experi-
ence to work on your data input and col-
lection problems. Find out how we can

solve your card reader problems. Call
our application engineers today.

HICKOK

the value innovator

Instrumentation & Controls Division
The Hickok Electrical Instrument Co.
10514 Dupont Avenue —Clevetand, Ohio 44108
(216) 541-8060-TWX: 810-421-8286

Circle 28 on reader service card




Electronics review

Significant developments in technology and business

CCD imager achieves
full TV resolution
for the first time

Once developmental work
is done, RCA's CCD will
be ready to take on

new imaging roles

Another benchmark in solid-state
imaging technology has been
notched by the development of a
charge-coupled-device imager ca-
pable of full 525-line TV resolution—
the level considered critical if such
devices are to penetrate into many
commercial applications.

The achievement belongs to
RCA’s Electro-Products division in
Lancaster, Pa. The cCD has four
times the resolution of any previ-
ously disclosed cCD imager, includ-
ing the 250-line device that Bell
Laboratories, Holmdel, N.J., de-
signed primarily for its Picture-
phone [Electronics, Feb. 21, p. 29].

The RCA division has built the
new device into a black-and-white
camera the size of a cigarette pack.
So far, only the developmental stage
has been reached, and no produc-
tion plans have been formulated.
The camera, which has a C-mount
for lens interchangeability, has a
bandwidth of 3 megahertz and a
video data rate of 6 MHz. The video
picture the camera produces on a
standard TV monitor, says Robert L.
Rodgers III, manager of the vidicon
products group, is “for all practical
purposes indistinguishable from one
produced by a commercial vidicon
tube.”

He adds that the camera can also
generate the full resolution of
broadcast color receivers and tape
recorders. It is not suitable for stu-
dio-quality broadcasting, though,

Electronlcs/March 21, 1974

because even greater resolution is
demanded there than can be dis-
played by commercial television
sets.

However, its small size and low-
power requirements make it an at-
tractive alternative for many other
types of 525-line TV applications—
Rodgers suggests closed-circuit TV,
some types of CATV programing,
news and sports field cameras, in-
dustrial vidicons, medical and
educational cameras, and military
and surveillance systems.

The 512-by-320 element area ar-
ray, built with RCA’s three-phase
silicon-gate-type CCD imaging tech-
nology, is contained on a 500-by-
750-mil superchip. It is laid out in
the standard three-section format: a
256-by-320-element image area, a
256-by-320-element storage area,
and a 320-stage output register,
which shifts the video signals out at
the 6-MHz rate. This register con-
tains the clock inputs and pream-
plifier-output devices.

The image section is interlaced on
alternate fields to generate the re-
quired 512-by-320 picture element
per frame. In actual use, however,
only 486 lines (243 per field) are dis-
played, leaving the extra elements
for varying the system’s blanking
and timing to avoid nonuniformities
at the picture edges.

Charge transfer. A unique feature
of the RCA imager is its on-chip
video-processing and detection
scheme. As in all charge-coupled
imaging devices, the charge signal is
passed along without touching a dif-
fusion on the chip until it is ex-
tracted at the output. In this setup,
the charge detector is a diffusion
with a floating potential, which is re-
set to a fixed potential once during

Vidicon replacement? Maybe. The image
on the screen comes from a 525-line CCD
camera. The diagram shows the detection
scheme for RCA's CCD, featuring a floating
diffusion detector, which senses voltage
changes at corresponding nodes.

ORAIN
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FLOATING
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each clock period by a reset transis-
tor.

Each charge packet, on reaching
the floating diffusion, changes the
voltage on the node’s capacity. This
voltage is then sampled by a transis-
tor operating as a source follower.
The very low node capacity of the
floating diffusion results in a big im-
provement in signal-to-noise ratio
over conventional silicon vidicons
operating at the same light level—at
normal signal levels, no noise at all
is visible in a picture generated by
the imager. O

Consumer electronics

Interactive TV can
teach and play

As the price of gasoline rises, many
a motorist may soon prefer to do his
Sunday driving on his television
screen, using an interactive terminal
and programs from Telattach Corp.
It’s one of two interactive terminals
coming from the two-year-old firm
in Chevy Chase, Md.

But it looks as though the racing
toy will be the first product off the
starting line. The TelaRacing termi-
nal consists of a wheel and dash-
board connected by cable to a toy
racing car mounted on a frame that
is attached by suction cups to a TV
screen. The programs, now being
promoted among cable-TV oper-
ators, consist of 20 half-hour shows
on race-driving, complete with
sound effects.

The viewer attempts to steer
around the course appearing on the

screen, but if the toy car passes over
an obstacle, a sensor under the car
sets off a buzzer, and a skill recorder
reduces the driver’s score kept on a
tally wheel to the right of the “dash-
board.” This racer set will sell for
$24.95 when in full production.

Blinking. The firm’s other inter-
active terminal will cost $375 and
can be used by one student or a
group. Each terminal has a 64-
square board with a light under
each square. A photocell, stuck by a
suction cup to a corner of the TV
screen, reads coded blinks coming
from a video program, which may
be either taped or live. Inside the
terminal a simple digital hybrid as-
sembly decodes the on-off time of
the blinks.

The teacher viewed on the screen
may turn on any of the squares of
light under the student’s panel, and
the student responds to a question
by pressing a square. If the square
lights up, the answer is correct.
Templates of different shapes may
be laid over the light panel of the
terminal to aid in teaching various
courses, ranging from pre-school
recognition of shapes to electronics
technology.

According to John Robinson,
president of Telattach, the design
objectives of the system were ease of
programing and compatibility with
any television receiver. He chose the
64-square light panel to make it
possible to teach chess, but less ex-
pensive terminals using fewer lights
and switches will be available.

To program the video portion, the
firm had to develop a code gener-
ator to insert the light spot on the TV
screen. Essentially, the generator
supplies the on-off intervals used by

Take a drive. The TelaRacing terminal is readily adapted to any television monitor. -

the digital decoder to turn the panel
lights on and off. In an audio ver-
sion of the terminal, the code gener-
ator is used to program one channel
of stereo tape with 400-hertz tones
that trigger the lights. The Air Force
is presently evaluating the audio
training system, and other military
agencies are trying out the video ter-
minals.

Schools, hospitals, and industrial
manufacturers are also looking over
the Telattach terminals. |

Ohio gets big, cheap
2-way CATV system

Although experimental installations
have proven that two-way TV is
technically feasible, perhaps the
stumbling block to its development
has been the high cost of workable
home terminals. But now Coaxial
Communications Inc., Sarasota,
Fla., which has the franchise to in-
stall CATV lines to some 60,000
homes in Columbus, Ohio, is plan-
ning to wire the first 10,000 to
15,000 subscriber sets on a com-
pletely bidirectional hookup using
only slightly modified standard
CATV converters.

The modified converters turn TV
receivers into two-way terminals,
sensing if the set is on, what channel
is tuned, if a pay TV security key
is activated, and if the converter
is operating properly. It also com-
municates this information to a mini-
computer used to poll the status of
home TV sets.

These units will be a quarter the
price of home terminals presently
designed for two-way cable. The
cost savings result from Coaxial
Communications’ system, which
groups 100 to 200 homes on a time-
and frequency-division-multiplexed
network. In previous bidirectional
layouts, each home terminal re-
quired a signal-processing module
and transmitter. Coaxial Communi-
cations will use the system for pay-
TV, but other uses include teaching,
meter reading, polling, security
alarms, and supplying special infor-
mation on demand.
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A minicomputer at the operator’s
central station (head end) polls ter-
minal amplifiers controlling the
groups of homes, rather than indi-
vidual TV receivers. This arrange-
ment also makes it possible to
“open” only a small percentage of
the return lines at any one time, lim-
iting the amount of interference and
noise that can penetrate the net.

The company has been conduct-
ing experimental pay-TV services
with over 900 subscribers to test the
hardware and get customers’ reac-
tions. In the present setup, a modi-
fied General Automation mini-
computer polls the group terminal
amplifiers every three to five min-
utes. It records what channel is
being watched and, if it is the pay-
TV channel, bills the subscriber
$1.50 to $2.50 per movie.

Polling and paying. The set-top
converters—Oak Industries Inc’s
Gamut-26 units—are ordered with
modest additions: a digital encoder
chip, which encodes the channel po-
sition of the tuner shaft, and an ex-
tra power supply. To this, Coaxial
Communications adds an assembly
of four ICs and about 20 discrete
components. The total cost of the
home unit is about $60.

Before being given the pay-TV
service, subscribers sign agreements
allowing the operator to monitor
their viewing habits for billing pur-
poses. The cable operator agrees not
to reveal to any outside party the
viewing records of the subscribers
by name. Since the pay-TV plan
only uses about half of the bit ca-
pacity of the $60 modified terminal,
the CATV firm intends to offer other
two-way services in partnership with
other software companies.

Clothes dryer uses
MQOS control chip

An MoOSs control chip has been de-
signed into a second major house-
hold appliance. Sears’ new Lady
Kenmore model, which is made by
Whirlpool, is the first automatic
clothes dryer to use an MOS chip for
timing and logic control. That chip
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and a solid-state moisture sensor for
controlling the drying cycle are
made by American Microsystems
Inc., Santa Clara, Calif.—the com-
pany that had earlier developed the
MOS chip for Frigidaire’s sophis-
ticated touch-control range [Elec-
tronics, Feb. 1, 1973 p. 44].

AMT’s solid-state controls not only
offer additional features, but are
also expected to be more reliable
and will be comparable in cost to
the complex electromechanical con-
trols needed for expensive appli-
ances. The latter point is a pivotal
one for consumer-product manufac-
turers, most of whom are reluctant
to pay much more for an electronic
part than for the electro mechanical
unit it replaces.

Wet feet. While Sears is a pioneer
in incorporating microelectronic
controls into appliances, according
to Jim Meyer, manager of custom
product marketing at AMI, there is a
lot of interest at other companies, as
well. “They all want to get their feet
wet, but they don’t want to drown.”
says Meyer.

The Sears/Whirlpool dryer uses a
relatively conventional high-thres-
hold metal-gate p-MOS part that
measures less than 120 mils on a
side. The drying cycle is relatively
complex. It includes a drying pe-
riod, the length of which depends on
the moisture sensor. There is also a
panel control for different types of
clothes—to allow for drying the
thick seams in jeans, for example,
which otherwise might remain wet
even when the surface is dry.

The electronically controlled
dryer also has a cool-down cycle,
and the popular anti-wrinkle fea-
ture. For this, a buzzer sounds and
the drum tumbles occasionally if the
clothes aren’t removed. This alarm
will continue for up to 2% hours.

The circuit operates from a zener-
regulated 27-volt, 30-milliampere
supply. The 60-hertz clock is de-
rived directly from the power line
through a very large resistor, and is
protected against transient peaks to
1,000 v. Extensive signal condi-
tioning is required because of the
electrically noisy environment.

The MOS chip operates relays that
drive the heating coils and the mo-

MOS pervades appllances. Beneath that
dryer lies it MOS controls from AMI.

tors for the drum and fan. Transis-
tor buffers actually drive the relays.
The chip is housed in 16-pin ce-
ramic packages, but AMI expects
plastic to be used eventually and is
testing plastic-encapsulated units.
AMI credits Whirlpool for an ex-
cellent job of defining the logic re-
quired. Says Meyer: “In a custom
job like this one, the better prepared
the customer is, the smoother the
development.” a

Navigation

Two-system plan
charts new market

The Coast Guard and the White
House Office of Telecommunications
policy have at last agreed on two
navigation systems to cover U.S.
coastal waters. These will be loran C
for coastal and river coverage and
Omega for ocean navigation {Elec-
tronics, April 26, 1973, p. 49]. The
systems would supplant loran A for
coastal regions, and prevent further
proliferation of competing systems.
The Government has, in effect,
pledged support for operation of
loran C and Omega for at least 10
years until commercial satellite-
based systems come into being. The
result is that the plan:
® Solidifies new navigation-equip-
ment markets as maritime users in-
stall necessary gear to use the ser-
vices.
® Becomes the first phase of an im-
pending national navigation plan
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for land, sea, and air users, for
which the White House Office of
Telecommunications Policy is ex-
pected to issue the first Govern-
ment-coordinated outline this fall.
® Signals the start of a $115 million
effort by the Coast Guard to build
new loran-C chains of transmitting
stations and upgrade existing ones,
if Congress approves.

® Sets up possible future confronta-
tions among competing interests
over whether the airlines’ system
and foreign-flagship owners might
be required to add loran-C equip-
ment before they may enter U.S.
ports. Both now use loran A.

® Augurs eventual establishment of
a civil maritime communications
service, like the Federal Aviation
Administration, and most likely op-
erated by the Coast Guard.

The last point is a touchy issue
because it raises the specter of user
charges to support such an agency.
But Government officials point out
that existing maritime systems were
set up for Government use and
question whether or not the Gov-
ernment should be operating com-
mercial systems.

DOT, mainly the Coast Guard,
wanted loran-C for coastal coverage
[Electronics, Dec. 18, 1972, p. 36},
and the Office of Telecommu-
nication Policy, working through the
White House office of Management
and Budget, had shown preference

Components

Analog switch makes

for Omega, while pushing for only
two systems to cut down prolifera-
tion. The Department of Trans-
portation apparently asserted itself,
however. In the agreement, the
Coast Guard got loran C, but it had
to give up-a third system to cover
navigable rivers and harbors. Thus,
the development contracts for the
Rivers and Harbors Navigation Sys-
tem will be terminated with RCA
and Tracor, a Coast Guard official
says. Loran C serves this need.
Phase in and out. Once Congress
approves the budget, loran-A users
would be given five years to phase
out, in addition to a two-year over-
lap before having to use loran C.
This mostly would affect about
54,000 commercial vessels of more
than five tons, of which 19,350 are
fishing craft. Typical prices for lo-
ran-C and Omega receivers run
about $3,000 each, although dual
receivers are being developed. The
Coast Guard plans to spend $17
million in fiscal 1975 to start build-
ing a new loran-C chain of five sta-
tions on the West Coast, followed by
new chains in the Gulf Coast and
the Gulf of Alaska in fiscal 1976.
The national plan identifies those
systems that the U.S. is prepared to
support, says Charles Joyce, assist-
ant director of the Office of Tele-
communication Policy. Users buy
other systems at their own risk, he

says. O

a telephone connection

A new analog switch from Siliconix
Inc. could be an ideal solid-state
switch for telephone systems. The
monolithic array of four double-
pole, single-throw switches, consist-
ing of logic, four C-MOS drivers, and
eight n-channel junction field-effect
transistors, is expected by the com-
pany to replace the silicon-con-
trolled rectifier even before the SCR
has replaced the mechanical cross-
bar switch in phone matrixes.

The SCR has a number of draw-
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backs as a solid-state switch: it
needs several milliamperes of hold-
ing current to stay on; being band-
width-limited, it can’t be used for
multiplexing voice transmissions or
sending digital data at high rates;
and its high capacitance makes it
susceptible to “feedthrough”—those
other voices, 60 decibels down, that
filter through “off” switches and
onto the phone line.

The JFET, however, being a bulk,
rather than a surface device, has

high carrier mobility and low ca-
pacitance, low feedthrough, and low
on-resistance per unit area.

The Santa Clara, Calif., firm has
made JFET switches, with a variety
of drivers, since its beginnings in the
early 1960s. Later it began adding
logic and drivers to the FETs and
selling hybrid analog switches
driven by bipolar and p-channel
MOS transistors. In this array, the C-
MOS driver, according to Lorimer
Hill, who headed the Siliconix de-
sign team, eliminates the power
drainage that characterized earlier
drive circuits.

Connects. The FET needs a con-
nection between gate and source to
stay on, and a connection between
gate and negative supply to stay off.
Resistors, though the simplest way
to connect gate and source, will pull
current in either state and, in addi-
tion, load the analog voltage. Bipo-
lar transistors require base current,
unlike MOS devices. In the Siliconix
array, therefore, a p-channel MoOS
transistor connects gate and source,
and an n-channel transistor con-
nects gate and negative supply.

With these C-MOS drivers, the
switch has high off impedance (iso-.
lation, which depends on the size of
the switch, is typically 60 to 80 dB at
a video-signal frequency). There is
no need for standby power and no
loading of the analog signal. With
leakage of 1 microampere, power
loss is 15 microwatts, and typically,
according to Siliconix, the drainage
is two ordérs of magnitude less, on
the order of nanowatts.

With 5 volts peak-to-peak signal-
handling capability, the new switch
will draw a few microamperes for
the most negative analog voltage,
and 10 to 20 uA for the most positive
voltage. The actual power dissipa-
tion depends on how fast the device
is switched between the most posi-
tive and negative voltages. Thus,
dissipation depends on the rise and
fall times of the system logic.

On same chip. Building the JFETs
and MOS transistors on the same
chip was chiefly a matter of working
out the right temperatures, times,
and procedures to control diffusion
depths. The p-diffusion depth is crit-
ical in the JFET, while gate surface
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1000 cm/usec stored writing speed,
four storage modes,and more.

100 MHz oscilloscope

Tektronix 7633 oscilloscope gives you

100 MHz bandwidth and 1000 cm/usec
stored writing speed. So you can retain and
view fast rise, low repetition rate, single shot
or slow moving waveforms. All with one
instrument. This allows you to solve prob-
lems in computer sciences, aerospace,
ballistics, communications and various other
applications.

Multi-mode storage

The 7633 offers four operating modes: Non-
store, normal and fast Variable Persistence
and Bistable modes are available at the
touch of a button. And, an 8 x 10 div.

(.45 cm/div.) mode gives the instrument’s
top writing speed.

Bright, burn-resistant CRT

No special operating safeguards are
necessary with the 7633's rugged, burn
resistant CRT. This makes it a dependable
unit for design bench, hospital laboratory,
service facility or classroom. The large 8 x10
div. CRT is easy to read in both cabinet and
rackmount configurations. An alphanumeric
readout, exclusive on Tektronix instru-
ments, makes quick on-screen reference
and easy interpretation of photographic
records. Or, the instrument may be ordered
without the readout for $400 less.

Part of the 7000 Series

Select from thirty different 7000 Series
plug-ins. You can custom tailor your instru-
ment to meet your immediate need. And
expand its capabilities later as the need
arises. A 7633 mainframe costs $3650. A
typical configuration with dual trace vertical
amplifier and delaying sweep timebase sells
for $5,550. For rackmount add $100.

Specifications

Vertical System—Accepts all 7000 Series
vertical amplifiers. Bandwidth determined
by mainframe plug-in unit up to 100 MHz.
Left, Alternate, Add, Chop, Right display

Circle 33 on reader service card

For a demonstration clrcle 32 on reader service card

modes. Chopped rate approximately 1 MHz.
Horizontal System—Compatible with all
7000 Series plug-ins. Fastest calibrated
sweep rate is 5 ns/div. Phase shift between
vertical and horizontal is 2°, DC to

35 kHz for X-Y operation.

CRT and Display—Internal 8 x 10 div.

(.9 cm/div) graticule with superimposed
8x10 div. (.45 cm/div) reduced scan area.
Nonstore, variable persistence, and bistable
in normal or fast and full or reduced scan
storage modes push-button selected.
Writing Speed and View Times—From .03
div/usec until erased up to 2222 div/usec

at 30 sec view time. View time may be
increased more than 30 times by using
reduced intensity in the SAVE

display mode.

See for yourself

For a “'hands-on'’ demonstration, contact
your nearby Tektronix Field Engineer.

Or write: Tektronix, Inc., P.O. Box 500,
Beaverton, Oregon 97005. In Europe write:
Tektronix Ltd., P.O. Box 36, St. Peter Port,
Guernsey, C.1., U.K.

TEKTRONIX
.
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Mm-‘z‘-j

,m‘ 2 21
Yaiim

Fl
H
1




Electronics review

concentrations are critical to fabri-
cating the C-MOs devices. “It’s not
perfectly obvious how to do it right
the first time,” Lorimer observes.
Siliconix spent a year developing
the process, and now feels it has got
it down pat. The company is now in
a “preproduction” phase for a mili-
tary customer and plans to have
samples available for civilian users
by summer. Jerry Parker, analog-
switch product manager, expects the
array to find favor first with makers
of PBX equipment, but hopes to sell
to many of the telephone companies
as well. O

Fiber optics

Low-loss coupler
feeds 20 terminals

Before multi-terminal optical-data
systems can become practical (see
pp. 89-96), a standardized method
of efficiently distributing a single
light signal among many terminals
is essential. Such a device has
recently been developed by Corning
Research Labs., Corning, N.Y.

The device, called a Star Coupler,
consists of an aligned group of re-
flectively coupled fiber bundles that
are inserted into a cavity with a mir-
rored end face. When light from a
single fiber strikes the mirror, the
light is distributed evenly to each of
as many as 20 optical fibers, which,
in turn, may be connected to various
types of terminals.

With the device, the mixing and
interconnection signal losses in-
crease only logarithmically with the
number of terminals, rather than
linearly, as is the case with a tapped
data trunk. Moreover, because 20
ports can be tapped, only one Star
Coupler is likely to be needed for a
given system.

The prototypes that have been
constructed so far link seven ports
although they contain enough op-
tical fibers to link 20. Insertion
losses are expected to be as low as 4
decibels, according to Frank Theil,
supervisor of applied electrophysics
at Corning. By contrast, a T-coupler
for data trunks, recently developed
by the Naval Electronics Laboratory
Center [Electronics, Dec. 20, 1973,
p. 30] has 3-dB mixing/interconnec-
tion loss for a single terminal cou-
pling. Critical to the coupler’s suc-

cessful operation are rigidity in its
packaging, to prevent misalignment
under shock and vibration, and a
very flat mirror—to a fraction of a
wavelength.

The Star Coupler uses the optical
nature of the signals in a waveguide
to perform all the mixing and signal
division at a single point in the op-
tical system. Central to its function-
ing is the spreading of light from a
given multimode fiber at an angle
that is a characteristic of the fiber. A
fiber bundle from each terminal is
brought into the coupler, and either
a central processor or a single termi-
nal acts as a signal source. The light
strikes the mirror and is instantly
coupled to the terminals of the sys-
tem. The light simply spreads out,
covers the mirror, and irradiates all
the fibers uniformly. Moreover, all
terminals receive an equal fraction
of the input signal.

In contrast, in the tapped trunk, if
each terminal received the same
fraction of the main trunk signal,
then terminals further down the
trunk would be receiving less optical
energy than those nearer the signal
source. The problem is that the
trunk is configured analogously to
an electronic data bus, but lacks an

Contrast In techniques. Data trunk (a) requires a mixer for each tap off the main bus. The Star Coupler (b) simultaneously couples all termi-
nals to the source. And adding more terminais extracts only minimum source power.

TRUNK COUPLER

MAIN BUS

DETECTDR

{b)

MIXER ROO

ANTIREFLECTION FILM

STAR COUPLER

WAVEGUIDE BUNDLES
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Now, you can order COS/MOS
parts processed to MIL-M-38510
from the first supplier to achieve QPL
approval for C/MOS, and the first
IC supplier to achieve approval for
any Class A parts.

Orders are now being taken for
eleven High-Rel IC’s fully-processed
to MIL-M-38510 — Class A, B, or C.

RCACOS/MOS to
MIL-M-38510

MiL-M-38510 RCA

Nomenclature Type Description

MIL-M-38510/05001 | CD4011A
MIL-M-38510/05002 | CD4012A
MIL-M-38510/05003 | CD4023A

Quad 2-Input NAND Gate
Dual 4-Input NAND Gate
Triple 3-Input NAND Gate

MiL-M-38510/05101 | CD4013A
MIL-M-38510/05102 | CD4027A

Dual “D" Flip-Flop
Dual J-K Flip-Flop

MIL-M-38510/05301 | CD4007A Dual Complementary Pair Plus
Inverter

MIL-M-38510/05302 | CD4019A Quad AND-OR Select Gate

MIL-M-38510/05501 | CD4009A
MIL-M-38510/05502 | CD4010A

HEX Buffer/Converter {Inverting)
HEX Buffer/Converter
{Non-Inverting)
MIL-M-38510/05503 | CD4049A HEX Buffer/Converter (Inverting)
MIL-M-38510/05504 | CD4050A HEX Buffer/Converter

{Non-Inverting)

These 11 parts are the initial
complement of 26 C/MOS IC’s
covered by MIL-M-38510 detailed
electrical specifications. Orders will be
taken for the other devices as soon as
they appear on the MIL-M-38510QPL
list.

Send for our free brochure which
tells the complete story of RCA’s
I%OS/MOS and linear high-reliability

'S.

Also available ... RCA’s new,
1974 576-page Solid State “High-
Reliability Devices” DATABOOK

(SSD-207B). This handy reference
provides complete Technical Data
Sheets and other useful information on
the broad range of RCA High-Rel in-
tegrated circuits and transistors. Send
for your copy today. Price $2.00.

! Section7oc21 Box 3200

1 Somerville, New Jersey 08876

OPlease rush my order for ___copies of the 1974
“High-Reliability Devices” DATABOOK (SSD-
207B). My cost, $2.00 each.

OPlease send a free copy of RCA's High-Rel IC
Brochure (RIC-200).

Name/Title =
Company
Address

City. __ State Zip
| enclose payment by:CJCheck CJMoney Order
Ofter good only in U.S. and Canada. Direct other inquiries to RCA Sales

Office or Distributors. o H
RCAS:

State |

[}

[}

International: RCA, Sunbury-on-Thames, U.K./RCA, Fuji Building.el'II-A Kasumigaseki, 3-Chome, Chiyoda-ku, Tokyo, Japan/RCA, 103 Nanking E. Road, Sect. 2,

2nd Floor, Taipei, Taiwan. In Canada: RCA Limited, Ste. Anne de
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(Parts, Accessories and Materials)

General Mfg. Co,, Waterbury, Conn,

Ilassall, Ine., John, {02 Oakland St
Brooklyn, N. Y.

Hubbell, Ine., llarvey. State St. & Bost-
wick Ave., Diridgeport, Conn.

Industrial Screw & Supply Co,, 711 W,
Lake St., Chicago, Il

International Screw Co,, 9444 Roselawn
Ave., Detroit, Mich.

Keystone Bolt & Nut Co, 9507 Meech
Ave,, Cleveland, Ohio

Lamson & Sessions Co., 1971 W, 85th
St.. Cleveland, Ohio

Manufacturers Screw DProducts, 216 W,
Hubbard St., Chicago, T

National Lock Co., Rockford, [l

National Screw & Mfg, Co., 2440 15 75th
St.. Cleveland, Ohio

New I ngl(lnd Serew (Co,, 109 IEmerald St.,
Keene, N. Il

Parker-Kalon Corp., 200 Varick St, New
York, N. Y.

Pawtucket Screw Co,, 141 Hughes Ave,
Pawtucket, R. I,

T’heoll Mfg, (o, 3700 Roosevelt ld., Chi-
cago, 111

Progressive Mfg. Co. 52 Norwood St
Torrington, Conn,

Reading Screw Co.. Norristown, 1’a.

Reed & Prince Mfg, Co, Duncan Ave,,
Worcester, Mass.

Remington Screw & Bolt Mfg, Co,, Cold
Spring-on-ttudson, N. Y.

Rockford Screw PProducts Co., 2541 Ninth
St., Rockford, 111,

Russell, Burdsall & Ward Bolt & Nut Co,,
Midland Ave,, Port Chester, N, Y.

St. Louis Screw & DBolt Co.,, 6Y00 N.
Broadway, St. Louis, Mo.

Scovill Mfg, Co,, 9% Mill St.,
Conn.

Sterling Bolt Co,, 707 W, Van Duren St
Chicago, 111,

United Screw & Bolt Corp, 2513 W, Cul-
lerton St,. Chicago, I1l,

Wasmer Bolt & Screw (¢ orp,, 13000 Athens
Ave,, Cleveland, Ohio

Western  Automatic Machine Screw Co,,
922 Foster Ave., I<lyria, Ohio

RECESSED HEAD SCREWS

Ameriean Serew Co,, 21 Stevens St., Provi-
dence, R, 1. (See page 16))

The Bristol Co., Waterbury, Conn, (§N-
page 16.)

Central Screw  Co,,
page 16.)

Chandler I’roducts Co., Cleveland, Ohio

Continental Serew Co., New  Bedford,
Mask, (Nee page 16.)

Corbin Serew Corp., High, Myrtle & Grove
Stw., New Britain, Conn. (Nee page

16.)
IFederal Screw Products Co,, 26 S. Jeffer-
711 W,

Waterbury,

Chiecago, 11, (Nee

son St,, Chicago, Iil
Industrial Screw & Supply Co.,
Lake St,, Chicago, Il
Internationnl Serew Co., 9444 Roselawn

re., Detroit, Mich, (See page 16.)
& Nensions Co., Clevelund, Ohio.
See page 16.)
National Serew & Mfg, Co., 2440 E. 75th
St., Cleveland, Ohio. (See page 16.)
New England Serew Co,, 109 Emerald St.,
Keene, N, H. (NSee page 16))
Parker Co.,, Chas.,, Meriden, Conn.  (See

16.)

I'arker-Kalon Corp., 200 Varlck St,, New
York, N. Y. (Nee page 16.)

'awtucket Screw Co., PPawtucket, R. 1.
SNee page 16,)

Pheoll Mfg. Co., 3700 Roosevelt Rd., Chi-
cago, 11, (See page 16.)

Russell, Burduall & Ward Bolt & Nut Co.,
Midland Ave.,, Port Chester, N. Y.
Nee puge 16))

Scovill Mfg., Co.,
page 16))

Shakeproof, Inc, 2365 N, Keeler Ave.,
N go, Hl. (Nee page 16.)

thington dwe. Mfg. Co.,, South-
ington, Conn., (NSee page 16.)

Whitney Screw Co., Nashua, N. H. (See
page 16))

SELF TAPPING SCREWS

American Screw Co,, 21 Stevens St., Provi-
dence, R, I.

Central Screw ('o., 3511 Shields Ave,,
Chicago, TIL

Continental  Screw  (o,, New Bedford,
Mass,

Corbin Serew Corp., High, Myrtle & Grove
Sts,, New Britain, (Conn,

13lco Tool & Screw Corp., 1800 Broadway,
Rockford, 11

TFederal Scerew I’roducts Co,, 26 S. Jeffer-
son 8t.. Chicago, I

Industrial Serew & Supply Co,, 711 W,
Lake St., Chicago, 111

Waterbury, Conn. (See

D-18

Lamson & Sessions Co,, 1871 W,
Cleveland, Ohio

Mamtfacturers Screw Products, 216 W,
Hubbard St., Chicago, Il

National Screw & Mfg. Co, 2440 1. 75th
St., Cleveland, Ohio

farker-IKalon (mp 200 Varick St,, New
York, N.

I'heoll Mig. Co. 57M Roosevelt Rd,, Chi-
cago, 11l

Rhode Island Tool Co.,
Providence, R. 1.

Russell, Burdsall & Ward Bolt & \ut (‘0.
Midland Ave., 'ort C hester, N.

SET and CAP SCREWS

Acme Machine Products Co., Muncie, Ind.

Allen Mfg, Co., 129 Sheldon St., llartford,
Conn,

Allicd Produets Corp., 4646 l.awton Ave,,
Detroit, Mich.

AMtax Bolt & Serew Co,, 1144 Ivanhoe R,
Cleveland, Ohio

biristol Co., Waterbury, Conn.

Chandler DProducts Corp., 1475 Chardon
Rd., Cleveland, Ohio

Chicago Screw Co,, 1026 S Homan Ave,,
Chicago, 111

Clark Bros. Bolt Co,, Milldale., Conn.

Cleveland Cap Serew Co., 2917 K. 79th
St, Cleveland, Ohio

Continental Screw  Co.,, New
Mass,

Corbin Screw Corp,, Hligh, Myrtle & Grove
Sts., New Britain, Conn.

Ileo Tool & Serew Corp., 18300 Broadway,
Rockford, 1.

Federal Screw Products Co,, 26 8, Jeffer-
son St., Chicago, Il

Federal Screw Works, 3401 Martin St.,
Detroit, Mich.

Ferry Cap & Net Ncrew Co.. Scranton &
North Rds, Cleveland, Ohio

Ferry Screw Products, Ine., E. W, 8219
Almira Ave,, Cleveland, Ohio

Harper Co,, 1{. M., 2630 Fletcher St., Chi-
cago, 11l

ITartford Machine Screw Co,,
Ave,, Hartford, Conn,

Haskell Mfg, Co, William 1, 22 Com-
merce St, Pawtucket, R, 1.

Holo-Krome Serew Corp.,, 11 Brooks St.,
Hartford, Conn,

Industrial Screw & Supply Co., 711 W,
Lake St., Chicago. 111

Keystone [lolt & Nut Co,, %507 Meech
Ave,, Cleveland, Ohio

T.ams=on & Sessions Co., 1971 W, 8ith St.,
Cleveland, Ohio

Lewis Bolt & Nut Co.,, 304 Malcolm .\ve,,
K. 5. Minneapolis, Minn.

Mac-It Parts Co.. Lancaster, P’a.

Manufacturers Screw Products, 216 W,
Hubbard St,. (*hicago, 11,

Mid-West Screw P’'roducts Co.. Main &
Rt. George Sts,, St Louis, Mo,

Monarch Cap Serew & Mfg, Co., 5906
Park Ave,. Cleveland, Ohio

Moore, George \W. 14 IFarnsworth St,,
Boston. Mass.

National Acme o, 170 6. 131st St.,
Cleveland, Ohio

National l.ock Co., Rockford, Tl

National NScrew & Mfg, Co., 2440 15 75th
St., Cleveland, Ohio

Ottemiller Co,, Wi, H,, York, Pa.

Park\«:r-]\':llqn \(_‘,m‘p.. 200 Varick St.,, New

ork., N. Y.

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi-
cago. 11l

Reed & P'rince Mfg, Co., Duncan Ave.,
Worcester, Mass,

Remington Serew & Bolt \lfg Co,, Cold
Spring-on-Hudson, N.

Republic Steel Corp,, Upsnn Nut Div,,
Clevelind, Ohio

Rhode Island Tool Co,, 148 W. River St.,
Providence, R, 1.

Rockford BBolt & Steel Co., 126 Mill St.,
Rockford, 711,

Rockford Screw Products Co.,
St.. Rockford, 111

Russell, Burdsall & Ward Rolt & Nut Co.,
Midland Ave,, Port Chester, N. Y.

St. Louis Screw & Bolt Co., 6900 X,
Broadway, St, Louis, Mo,

Sandusky Nut Co,.. Sandusky, Ohio

Scovill Mfg, Co., 9% Mill St., Waterbury,
Comn,

Shimer & Sons, Samuel J., Milton, Pa,

Standard Pressed Steel Co., Jenkintown,
Pa. (Nee page 178.)

Sterling Bolt Co,, 707 W. Van Buren St.,
Chicago. 111,

Triplex Screw Co., 5317 Grant Ave.. ('leve-
land, Ohio

TUnion Screw & Mfg. Co,, 207 S, Main St,,
Pittsburgh, Pa.

United Screw & Bolt Corp., 2513 \W. Cul-
lerton St., Chicago, T1L

85th St.,

148 W. River St.,

Dedford,

176 Capitol

2541 Ninth

1342-1343 BUYER'S GUIDE for the

Wasmer Bolt & Screw Corp., 13000 Athens
Ave,, Cleveland, Ohio

Western _Automatic Machine Screw Co.,
922 Foster Ave., Klvria, Ohio

Westinghouse Electric & Mfg., (o, East
Pittsburgh, Pa.

WOOD SCREWS

Anmerican Screw (o, 21 Stevens St,, Provi-
dence, I 1.

Atlantic Screw
Conn.

Continental
Mass,

Corbin Screw Corp,, High, Myrtle & Grove
Sts., New Britain, Conn,

Kagle lock Co., Terryville. Coni

13lco Tool & Screw Corp., 18on Droadway,
Rockford, 111

Federal Screw I’roducts Co.. 26 S, Jeffer-
son Nt., Chicago, Il

Ferry Screw I’roducts. Ine.. 1. W, 8219
Almira Ave., Cleveland. Ohio.

Industrial Serew & Supply Co. 711 W,
Lake St., Chicago, 111

Keeler Brass (o, Webb & iek Sts,, Grand
Rappids, Mich.

Keystone Dolt & Nut Co.. %507 Meech
Ave,, Cleveland. Ohio

Manufacturers Screw I’roducts,
Hubbard St., Chicago, Iil.

National Lock Co., Rockford, Tl

National Screw & Mfg, Co, 2440 F, 75th
st., Cleveland, Ohio

I'arke:r Co., Charles, 18 Elm St..

Works, 1Inc., Hartford,

Screw  Co.. New [Iledford,

216 W.

Meriden,

Conn.

I’heoll Mfg, Co., 5700 Roosevelt Rd., Chi-
cago, 111

Reading Screw (o, Norristown, Pa.

leed & Prince Mfg, Co.. Duncan Ave,
Worcester, Mass,

Remington Screw & Bolt Mfg., Co., Cold
Spring-on-ltudson, N. Y.

Rockford Serew Produets Co.,
Kt.. Rockford, 1.

Southington Hardwarve o,
Conn,

Sterling Holt Co,, To7 W,
Chicago, 111 .

Weber-Knapp Co,, 143% Chadakoin St.,
Jamestown, N, Y,

Whitney Screw Corp..

Shafts
FLEXIBLE SHAFTS
Albertson & ("o, 3100 Floyd .\ve., Sioux
City, Towa
]:reezr Corps,, 24 8, Sixth st..

2541 Ninth
Southington,

Van DBuren St.,

Nashua, N. I,

Newark,

Clhiicago Flexible Shaft (o..
velt Rd,, Chicago, 111
Coates Clipper & Mfg., Co.. 237 Chandler

St Worcester, Mass,
IFischer Spring Co,, Chas,

Brooklyn, N. i
Haskins Co., R. G.,
4h|mlgn 1.
Jarvis (n Charles L., Middletown, Conn.
Linick, Gireen & Reed. 33 E. Washington

St Chicago, 111,
Mall ‘Fool Co., 7740
cago, 111,
Martindale Electric Co., 1371 Ilird Ave,
Cleveland, Ohio
Pratt & Whitney Div,,
Pond Co.,
ford, Conn.

3600 Roose-

248 Kent Ave,.

615 8. California St,,

8. Chicago Ave., Chi-

Niles-Ilement-

Charter Oak Blvd., Hart-
Stewart Mfg. Corp, IF. W.. 4311 Ravens-
wood Ave.,, Chicago, I,
Stow Mfg. Co.,, 445 State St.,
ton, N. \.
Strand & Co., N
Chicago, 1.
Swartz & White Mfg. Co.,
St., Binghamuwon, N. Y,
Mited  States  Electrical Tool o, 2490
Riverside Drive, Cincinnati. Ohjo
Walker-Turner Co., I’l:nnﬂeld N. 1
White Dental Mfg. Co., (ln(lustrinl
Div.), 10 E. 40th St., New York, N,
(See page 170.)
Wyzenbeck & S(.nff 838 W. Hubbard St.,
Chicago, TIL

Shields

Dingham-
AL, 5001 N, Wolcott Ave,,

215 Washington

'I‘

TUBE SHIELDS

American . Radio ]Lnd\\ala Co,, 176
Broadway, \e\\ Y »

Bond Products Co., 13139 Hamilton Ave.,
Detroit, Mich.

Bud Radio, Inc,, 5205 Cedar Ave,
land, Ohin

Fllis & Sons, Ine, George D,
Third St., PPhiladelphia, a.

Iirie l(‘un Co.,, 816 W. Erie =t
1m.

Cleve-
309 N
Chicago,
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optical analog of a high-impedance
amplifier, which removes only negli-
gible amounts of energy from the

signal.

Government electronics

Automated weather
stations planned

A national network of automated
weather-monitoring stations is being
planned by the Federal Aviation
Administration and the National
Weather Service. About June 1,
requests for proposals will be issued
for the development of a prototype
station to tabulate and track a host
of weather parameters. Eventually,
as many as 155 automated stations
may be installed.

The three-year development plan
for what the FAA calls an aviation
automated weather-observation sys-
tem (AV-AWOS) includes phases for
completing the prototype and the
developmental model, and the in-
stallation, evaluation and testing of
the final product. Development of

the prototype is expected to cost
over §1 million, even though con-
tractors will be asked to keep the de-
sign as simple as possible.

Under the joint program, the FAA
is funding the project, but the
Weather Service is issuing the RFPs.
Who pays for the proposed oper-
ational network has yet to be de-
cided. The funding in subsequent
years will determine the number of
stations ultimately installed. Nor
have the over-all costs yet been esti-
mated, since some of the sensing
technology needs further develop-
ment.

The stations will multiplex, pro-
cess, and store data collected by a
variety of sensors, automatically
maintaining a weather record
plotted over 24 hours. This will in-
clude such parameters as tempera-
ture of land and water, wind veloc-
ity and direction, and a count of
pollutants. This information will be
available from each station’s mini-
computers, which will be linked to
central computers. Each in-
put/output and communications
terminal will include a Teletype in-
terface, independent processing sys-
tem interface, local and remote dis-

plays, a manual input/output device
and a local data recorder.

Options. In selecting sensors, con-
tractors will have the option of using
either those already developed by
the Weather Service or commercial
versions with the same performance
specifications. Where the Weather
Service doesn’t have adequate sen-
sors, designs will be selected and
evaluated for the developmental
model and later for the prototype.

The FAA says that the automated
network will fit into its program for
automating flight-service stations
and will augment its string of Lim-
ited Aviation-Weather Reporting
Stations. O

Trade

U.S. forecasts 1974
decline in imports

A net decrease in 1974 U.S. imports
of home-entertainment electronics,
as well as a shift in the relative mar-
kets shares of Japan, Taiwan, and
Korea, has been forecast by the U.S.

National sets up Memory Systems group

National Semiconductor Corp., Santa Clara, Calif., has
formed a Memory Systems group charged with design-
ing, building and testing custom semiconductor-memory
systems. The new group, says National president Charles
Sporck, will provide customers with a cost-effective
method to implement semiconductor memories in end-
user data-processing systems, while at the same time at-
tempting to minimize the financial and scheduling risks
often encountered by companies using semiconductor-
memory technology for the first time. David Martin, a for-

U.S. dalilies.

mer vice president of marketing for Advanced Memory
Systems, who recently joined National, will be general

manager.

Copyright ruling cheers CATV Industry

A 10-year legal dispute between broadcasters and the

cable-television industry ended when the U.S. Supreme
. Court ruled 6-3 that cable operators may import distant
| signals and rebroadcast them locally without paying

copyright fees. The decision, in a case between the Co-

lumbia Broadcasting System and TelePrompTer Corp.,

was hailed as a victory by the National Cable Television

Association.

Opel named president of IBM

John R. Opel has moved into the presidency of Inter-
national Business Machines Corp., replacing Frank T.
Cary. Cary continues to wear his other two hats, those of
chairman and chief executive officer. The change makes
Opel the third man in the corporate office, which runs the
company day-to-day, along with Cary and Gilbert E.
Jones, chairman of the IBM World Trade Corp. Until the
end of January, Cary and Jones had shared the corpo-
rate office with Thomas J. Watson Jr., who retired upon
reaching the age of 60. Opel was promoted from senior

vice president.

General Automation acquires typesetting firm

General Automation Inc., the Anaheim, Calif., maker of
minicomputers and minicomputer-based automation sys-
tems, has acquired Tal-Star Computer Systems Inc. for
an undisclosed amount of cash and stock. Tal-Star sells
computer-automated typesetting, printing and other sys-
tems to newspapers. General Automation has been sup-
plying Tal-Star with computers, while the latter provides
the operating systems required to automate the type-
setting, printing, and distribution of a large number of

36
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Our High-Rel Teamis
set to tackie

your linear IC RFQ’s.

Anytlme you need ngh Rel
Linear IC's for military aerospace orin-
dustrial applications, come to RCA.
Your RFQ's will receive first class

“team” attention.

RCA has come on strong to meet
your needs for High-Rel Linear IC’s.
With a team dedicated exclusively to
High-Rel IC’'s and a MIL-M-38510 ap-
proved facility, we are keeping pace
with the industry’s increasing demand
for high-reliability linears.

Our team can bring you avariety
of High-Rel circuits, such as
Operational Amplmers Differential
Amplifiers, Transistor Arrays, RF
Amplifiers, and Voltage Regulators, all
processed to MIL-STD-883. Here are
just some of the more popular amplifier
circuits offered.

Industry Designation RCA Number | 100-999 Price
Class B* Type 741 CA7417/3 $4.50
Class B* Type 747 CA747T/3 5.50
Class B* Type 748 CAT748T/3 4.50
Class B* Type 1558 CA1558T/3 5.50

“Parts processed to MIL-STD-883 Method 5004 Class B

Send for our free 20 -page
brochure which tells the complete
story of RCA’'s COS/MOS and linear
high-reliability IC's.

Also available .. . RCA’s new,
1974, 576-page Solid State “High-
Reliability Devices” DATABOOK
(SSD-207B). This handy reference
provides complete Technical Data
Sheets and other useful information on
the broad range of RCA High-Rel in-
tegrated circuits and transistors.
> OOSend for your copy today. Only

: RCA Solid State i
Section 70C21 Box 3200 |

l Somerville, New Jersey 08876 :
O Please rush my order for copies of the 1974 '
“High-Reliability Devices” DATABOOK (SSD-2078B). !
My cost, $2.00 each. 3
OPriease send a free copy of RCA's High-Rel IC '
Brochure (RIC-200). H
1

1

'

]

'

'

'

'

1

1

Name/Title _____ S _

Company _—
Address —
City/State/Zip—_

| enclose payment by: [JCheck CJMoney Order
Offer good only in U.S. and Canada. Direct other inquiries to RCA Sales ¢

Offices or Distributors. “ c " SOlld :
State .

International: RCA, Sunbury-on-Thames, U.K./RCA, Fuji Building, 7-4 Kasumigaseki, 3-Chome, Chiyoda-ku, Tokyo, Japan/RCA, 103 Nanking E. Road, Sect. 2,
2nd Floor, Taipei, Taiwan, In Canada: RCA Limited, Ste. Anne de Bellevue 810, Canada.
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1972
Japan $1,175,201
Taiwan 233,534
Hong Kong 99,566
UK. 13,587
Korea 16,492
Singapore 25,335
Canada 26,553
Germany 16,022
Mexico 25,388
Brazil 825
Other 14,996
Total $1,707 499

Percent of Percent of
Total 1973 Total
68.8 $1,182,118 61.7
13.7 329,469 17.2

58 117,666 6.1
43 75,965 40
1.0 58,560 31
1.5 31,298 16
1.6 30,932 16
0.9 21,072 11
1.5 20,790 11
0.1 15,801 09
0.8 30,837 1.6
$1,914 508
Source: Bureau of Census

Department of Commerce. The esti-
mate came with the Government’s
disclosure in mid-March that 1973
imports of home-entertainment
products that totaled $1.9 billion re-
flect a slowdown in the rate of
growth.,

Total imports of audio and video
consumer products last year rose
12% from the 1972 level of $1.7 bil-
lion, according to the Census Bu-
reau. This increase compares with a
31% increase between 1971 and
1972.

Decline? In its look ahead at im-
ports for this year, the department
said a net decrease in imports from
the 1973 level could result from
“slackening U.S. demand, as well as
production adjustments in Japan.”
Japan continued to supply the lion’s
share of U.S. audio and video im-
ports last year—nearly $1.2 billion
for 61.7% of the total—but its share
of the import market continued to
slip.

Coupled to the “strong possibility
of a substantial decline in U.S. im-
ports from Japan,” the Government
forecasts continuing strong gains in
Taiwan’s second-place share of the
U.S. imports market, as well as a
growing surge from Korea to make
it “the fastest-growing supplier” to
the U.S. consumer market.

How much this expected redistri-
bution of U.S. import-market shares
will really affect Japanese interests
is uncertain, however. Indeed, much
of it may come as a result of direct

38

Japanese action, suggests the Com-
merce Department study. For ex-
ample, the 1974 growth of Korea’s
role as a supplier to the U.S. will be
a product “almost exclusively of
joint Korean-Japanese ventures”
generating “the highest-value per-
centage gains of any other foreign
supplier.” Korea is now in various
stages of joint ventures with such
major Japanese manufacturers of
home-entertainment electronics as
Matsushita, Toshiba, Sanyo, and
Crown. As a nation that had less
than 0.5% of the U.S. import market
in 1971, Korea supplied 3.1% of the
imports last year, rising to fifth
place.

Declining share. Japan’s share of
U.S. imports has been declining for
multiple reasons: the change in in-
ternational monetary relationships;
the beginning of color-Tv assembly
by Sony in San Diego; opening of a
Matsushita plant in Puerto Rico;
and increased shipments to the U.S.
from American and Japanese sub-
sidiaries and other producers in
Asian countries.

Faced in 1974 with continuing
rises in wage and material prices at
home, costly pollution-control direc-
tives, and quantitative voluntary ex-
port controls on TV receivers, plus a
check-price system on tape record-
ers shipped to Europe, in the U.S.
view, Japan will “concentrate on
production of market-tested, pre-
mium-type, high-profit items.”

Japan’s Ministry of International

Trade and Industry (MITI) says the
U.S. report has already predicted
1974 production declines of 29% in
monochrome-TV sets, 15% in radios,
and 5% in color-Tv receivers. How-
ever, the same MITI forecast notes
that Japan’s exports of resistors,
tubes, and diodes should rise by
39%, 25%, and 15%, respectively.
These gains, the U.S. study says,
“reflects the expansion in produc-
tion capacity of overseas Japanese
subsidiaries assembling audio and
video products.” .
In breaking out 1973 consumer
product imports, the Commerce De-
partment analyzed the changes this
way:
® Color TV: Imports of 1.46 million
units rose by only 140,000 sets from
1972, while domestic production of
8.7 million units reflected a sharp
increase of 1.7 million sets in the
year. As a result, the import share of
color-Tv sets slipped to 13% from
the 18.6% peak of 1971.
® Monochrome TV: The nearly 5
million units imported ran about
60,000 below the 1972 total. How-
ever, the drop in domestic output
“exceeded by far the import de-
crease,” plummeting 34% from 1972
to last year’s estimated output of 2.1
million sets. In the comparable pe-
riod, unit imports rose from 62% to
70% of domestic consumption.
® Tape recorders/players: This
leading consumer-import category
reflected only a nominal unit import
gain of 2.6% to 22 million sets from
1972. However, price increases by
all foreign suppliers produced the
largest dollar gain for any category.
Of the $657 million import total, up
$76 million from 1972, Japan cap-
tured 87% of the market.
® Home radios: Hong Kong re-
mained the leading unit supplier
with 48.2% of total imports, num-
bering nearly 41 million sets. The
import market increased a nominal
19% in quantity and 11% in value
from 1972.
® Radio/phonograph combina-
tions: Unit imports dropped 8% to 2
million from the 2.2 million posted
in 1972. Japan’s share declined in
both units and dollars as Taiwan’s
share increased.
® Auto radios: Imports of 4.5 mil-
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Look at That!

Four Opto-Isolators

~ ,inOne
./ Money Saving
Package.

The Bright Guys
do it again. By pack-
aging four independ-
ent opto-isolator
channels into one
16-pin DIP—the new
ILQ-74 quad isolator—
we've created the
first family of
perfectly compatible
single, dual and quad
opto-isolators.

channel to 83¢ in 1K quantities and even more in higher
volumes, In multi-channel designs, the quad replaces
single and dual isolators, to save still more on parts
handling, assembly labor and board area,

All three are compatible with TTL and lots of
linear circuits. All three have a breakdown voltage of
1500V, typical transfer ratio of 35% and coupling ca-
pacitance of only 0.5pF. All three have passed UL
safety tests.

Now’s the time to replace outmoded trans-
formers and relays with economical, efficient Litronix

And because the opto-isolators. Isolate high-voltage transients and
ILQ-74 has the same specs as the ILD-74 dual and IL-74 eliminate both ground loop feed-through and com-
single opto-isolator, they mix and match ideally. You can mon mode noise in long lines the solid-state way.
absolutely minimize parts counts regardless of the number Only Litronix makes a compatible family of
of channels per board. quad, dual and single opto-isolators. Call or write for

The new ILQ-74 quad pares down the cost per complete data and application notes.

£ [itronix

Litronix, Inc. 19000 Homestead Road, Cupertinc, California 95014
(408) 257-7910 TWX: 910-338-0022

European Headquarters: Litronix, Inc. Bevan House, Bancroft Coun
Hitchin, Hertfordshire SG5 1LW England Tel: 2676 Telex: 825-497
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We're the

only one...

Nationwide P.R.O.M.
programming centers
with
Local P.R.O.M.
service

_ from
Hamiltonhi

ELECTRON I C sl

— _TWX910-340-7080for progfamming information. _
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Hamilton/Avnet programs
field-programmable
ROM'’s from these
ieading manufacturers:

FAIRCHILD
HARRIS*
INTEL
MOTOROLA’
NATIONAL
SIGNETICS

Call us for immediate delivery:

WEST
HAMILTON/LOS ANGELES
213) 870-7171
714) 522-8200
AVNET/LOS ANGELES
(213) 836-7200
(714) 522-8220
HAMILTON/AVNET — MT. VIEW
(415) 961-7000
HAMILTON/AVNET — SAN DIEGO
(714) 279-2421
HAMILTON/AVNET — PHOENIX
(602) 275-7851
HAMILTON/AVNET — SEATTLE
(206) 746-8750
(503) 224-9450
HAMILTON/AVNET — SALT LAKE CITY
(801) 262-8451
unmuou/nvnn DENVER
(303) 534-12
MAIIIIJOIIAVNET ALBUQUERQUE
(505) 765-1500

NORTH CENTRAL
HlMIlTON/AVN[T CHICAGD
(312) 67
Hmllﬂ)ll‘/lvlﬂ' — MINNEAPOLIS
(612) 9:
HAMILTON/ AVNET — OETROIT
(313) 522-4700
HAMILTON/AVNET — OAYTON
513) 433-0610
216) 289-0550
HAMILTON/AVNET — ST. LOUIS
(314) 731-1144
HAMILTON/AVNET — KANSAS CITY
(913) 888-8900

SOUTHERN
HAMILTON/AVNET — DALLAS

5-856
HAMILTON/AVNET — HOUSTON
(713) 526-4661
HAMILTON/AVNET — MIAMI
(305) 925-5401
HAMILTON/AVNET — ATLANTA
(404) 448-0800

MID-ATLANTIC
HAILTON/AVNEY — BALTIMORE
(301) 796-
(301)953-7
unmuou/nvnn PHILADELPHIA
(609) 234-2133
(215) 831-1300
HAMILTON/ AVNET — NEW JERSEY
(201) 239-0
unmuou/mn LONG ISLAND
(516) 333-5800
HAMILTON/AVNET — CONNECTICUT
(203) 762-0361

NORTH EAST

HAMILTON/AVNET — BOSTON
(617) 273-2120

HlHIlTllN/lVN[T SYRACUSE
(315) 437-2642 -

HlMIlTllN/AVN[T MONTREAL
(514) 735-6393

HAMILTON/AVNET — TORONTO
(416) 677-7432

HAMILTON/AVNET — OTTAWA
(613) 725-3071

Hamilton/Avnet
is the

largest
nationwide
distributor
for the
world’s finest
lines of
quality
electronic
components!

* Not Franchised all locations
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lion units, valued at $91 million,
registered the largest gains of any
import category in 1973, jumping
53% and 71% in quantity and value,
respectively. Japan and Canada re-
main the two major suppliers with
44% and 37% shares of the total
units imported. O

Commercial electronics

Matsushita-Motorola
deal presages more

Last week’s announcement that
Matsushita Electric Industrial Co. of
Japan had agreed to buy the home
Tv-receiver product line of Moto-
rola Inc. may just represent the tip
of the iceberg as Matsushita steers
itself more squarely into the U.S.
market.

“This is the first step in the me-
dium-term objective of vertical inte-
gration in mainland U.S.,” says Nat
Gilbert, vice president and treasurer
of Matsushita Electric Co. of Amer-
ica, headquartered in New York
City. Matsushita’s long-range goal,
says Gilbert is full vertical integra-
tion in the US. And this could
mean start-ups as well as acquisi-
tions. “Up to now, we were simply a
distributor” of the Panasonic prod-
uct line made by Matsushita, Gil-
bert notes. “Now we’re going to be a
manufacturer as well.”

He says that the company is look-
ing at a number of other acquisition
possibilities, even though Matsu-
shita “has not actively sought any
company. Motorola came to us.”
Other companies have, too—al-
though Gilbert refuses to name
them or what market areas they’re
in. He does stress, however, that it’s
not Matsushita’s intention to gobble
up U.S. businesses.

The Motorola transaction is ex-
pected to be consummated next
month, assuming that the boards of
both firms and the Japanese govern-
ment approve it. Matsushita plans
to retain the Motorola Quasar
tradename on its TV sets. In fact, a
new company, Quasar Electronics
Corp., will result from the transac-

tion. Gilbert says that the Quasar
and Panasonic Tv-set lines will be
fully competitive with each other,
and that “very little will change ex-
cept the name on the sets,” in the
Quasar line. Nor does Matsushita
plan any management changes in
Motorola operation.

Rumors that Motorola wanted
out of the home Tv-set business pre-
ceded the announcement. Motorola
officials declined to say whether the
business was profitable last year, but
did admit that its TV business
“hasn’t achieved appropriate profit
objectives in recent years.” Industry
sources peg Motorola’s share of the
Tv-set market at between 6% and
7%, and suggest that level would ac-
count for some $244 million in the
firm’s 1973 sales of $1.43 billion.

The sale will encompass present
Motorola production facilities in
three Illinois cities: Franklin Park,
Quincy, and Pontiac. The Matsu-
shita subsidiary also will assume the
lease for an assembly plant in
Markham, Ontario. The deal also
includes appropriate U.S. and Ca-
nadian inventories for the sets.  []

AT&T and MCI
lock horns

The counteroffensive launched by
AT&T to quell competition fostered
by the Federal Communications
Commission and pursued by the
specialized common carriers has run
into more legal and regulatory
crossfire [Electronics, Oct. 25, 1973,
p. 40]. MCI Communications Corp.
has filed suit in U.S. District Court
in Chicago, charging AT&T with vio-
lating the Sherman Antitrust Act.

MCI seeks treble damages in a
four-count complaint charging AT&T
with attempting to monopolize the
$1.1 billion business and data-com-
munications market. The main
charge is that AT&T has delayed in
providing local telephone lines that
would permit MCI customers to
reach MCI’s long-haul relay equip-
ment,

An AT&T spokesman responded
unusually sharply to MCI’s suit, ex-
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Super
Cop
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Super protection with the unique adjustable Crowbar Overvoltage
Protector. Makes the Sorensen SRL a great supply for lab/system uses.
Fast front panel adjustment of overvoltage level without removing the
load ... instant front panel meter monitoring of set point, plus these
additional SRL features: resistance and signal programmability; fast
response time— 70 to 150 usec.— through full load range; low—3%2"to
7”—rack panel height; high power-density . . . in 14 models with outputs
from 250 to 2000 watts. SRL— the super choice for maximum reliability,
stability and value in medium power, low voltage applications. For
complete data, contact the Marketing Manager at Sorensen Company, a
unit of Raytheon Company, Manchester, N.H. (603) 668-4500.

Representative Specifications —SRL

¢ Voltage Mode e Current Mode
Regulation (combined hine & load) 01% Regulation (combined line & load)
Ripple (PARD) rms: 350 uv 02% + 4ma
p-p: 20 mv Ripple (PARD) rms: 0.5 to 30 ma
Temperature Coefficient 3/°C Temperature Coefficient 3/°C
01% + 200 uv 01% + 1 ma
¢ Voltage Ranges * Price Range
0-10 volts to 0-60 voits (14 models) $500-1025
IS;'OWEB SUPPLIES

42 Circle 42 on reader service card

Electronics review

pressing amazement that *“MCI
thinks there are any antitrust viola-
tions. We have cooperated with MCI,
enabling them to provide end-to-
end private-line service to their cus-
tomers.” Frankly, he says, “the com-
plaint is ridiculous.”

Trouble. MCI’s suit promises some
trouble for AT&T, but how much re-
mains to be seen. For one thing, the
Justice Department reportedly is in-
vestigating AT&T's conduct in the
private-line communications market
and has asked the company for per-
tinent documents.

And, MCI’s new suit seeks to open
the wedge it won in a Philadelphia
Federal Court in February. There, it
got an injunction, now on appeal,
ordering AT&T to provide MCI the
same kinds of circuits the same way
it provides them to AT&T subsidi-
aries.

Earlier before the ECC, the two
sides argued during a full day’s
hearing whether or not AT&T was re-
quired to provide the specialized
common carriers with foreign and
common control switching arrange-
ments.

AT&T’s Richard R. Hough, Long
Lines department president, con-
tended that AT&T is not required to
provide such service under the FCC
order establishing the specialized
common carriers. To do so, he said,
would fragment the network, de-
grade service, and increase cost to
the public. MCI and other special-
ized common carriers argued other-
wise, saying that denial undermined
them competitively with AT&T.

And, Kelly E. Griffith, deputy
chief of the FCC’s Common Carrier
Bureau, stated that the specialized
common carriers are permitted to
provide those services, and that they
can do it without harm to the net-
work. This left the decision to the
FCC, which gave no indication when
it might decide the thorny issue.

In previous arguments before the
FCC, MCI and other specialized com-
mon carriers, aided by the FCC’s
Common Carrier Bureau, tried to
gun down AT&T’s policies on inter-
connectmg its facilities with the car-
rier’s services, alleging that AT&T in-
tentionally moved slowly to try
muzzle the new companies. O
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Whether your board looks like this...

§ ¥ 3§ orths..

B

We can build a CUSTOM G/MOS circuit

Also

remember

our standard lines
of 7400 TTL’s

and 930 DTL’s.

RARRARA

for you that looks like this...

Out-of-State
Call toll free. Dial:

800-538-7906
and ask about

price and

delivery.

We can optimize your design and save you money, too!

You don’t have to have a big hairy
system full of complex devices to get
economies out of custom C/MOS.

Even if your module has as few as a
half dozen standard C/MOS devices
in it—we may be able to provide you
with a single custom C/MOS circuit
that will do it all...cost you less than
you think...and could save your com-

pany thousands of dollars in produc-
tion costs.

Many designers have switched to
C/MOS because of its inherent low-

battery drain and high noise immunity.

And now many users of standard C/
MOS devices are looking to custom
C/MOS circuits to optimize their de-
signs and save money, too. They see
no reason to go on using 5 or 6 stand-

ard devices where 1 custom circuit
will do.

For less than you think, we may
be able to provide you with a proto-
type custom C/MQOS circuit that could
give yourcompany a competitive edge.
It costs nothing to send in the coupon
and be brought up to date on the cus-
tom C/MQOS scene. Do it now!

Name
€ompany
Phone

Address

City

Briefly, my application is:

Please call me, | want to talk about
custom C/MOS.

\ Please send me more information
[

gecLor | STEWART-WARNER MICROCIRCUITS DIVISION
| STEWART-WARNER CORPORATION

EXCELLENCE | 730 E Evelyn Ave = Sunnyvale Ca 94086 + (408} 245 9200

Circle 43 on reader service card
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Like A

Puppet

OnA
String

The MC1505L performs the
diverse roles required of analog-to-digital con-
verter subsystems. Instrumentation, data acqui-
sition, industrial controls, or remote sending.
Wherever you call for an analog signal to be dis-
played or controlled digitally, the MC1505L A/D
Converter Subsystem can be your marionette.

Behind The Scenes

The tried and true “dual ramp” technique. Your
assurance of system immunity from all but the most
rapid changes in external component values, tem-
perature drifts, etc.

In The Spotlight

Accuracy. Outstanding accuracy. With the digi-
tal system of your choosing; counters, a clock, and
some gates, you can show off an A/D converter of
either 315 or 41 BCD bits or up to 13 bits in the
binary code.

Simplicity. Since the MC1505L provides its own
voltage reference, two calibration potentiometers
(full scale and zero adjust) and one integrating
capacitor are all you need for normal operation in
the A/D subsystem itself.

Compatibility. The digital logic system is yours
for the choosing. Digital inputs and outputs are
equally at home with either TTL or CMOS.

Conservation. Keep Watts under your thumb
with the MC1505L’s low power consumption of 42
mW @ +5.0 V. Tailor-made for battery operated
instrumentation systems. Like those using CMOS.
And, single power supply operation (+5.0 to
+15.0 V) lets you eliminate extra circuitry.

Electronics/March 21, 1974

FULL-
SCALE
CALL-
¥ ) voLtace
BRATION ” REFERENCE Mc1505
R
=  REFERENCE pjem
CONVERTER | O
com-
ANALOG GRATOR | PARATOR

ZERO CALIBRATION

Y
SECTION

CLOCK 4

[ COUNTERS DELAY
L 110 TTTIT 1T11
| LATCHES MULTIPLEX DELAY

FLELLLLLTTTT

DIGITAL OUTPUT

Budget Production

An A/D converter doesn’t need to cost the typical
hundred dollar plus figure associated with many
twelve bit modular units. Comparable accuracies can
be yours simply by building onto the MC1505L with
a few dollars worth of counters and gates. For a
thrifty $5.95 (100-up) you can get started with our
limited temperature range version MC1405L sub-
system.

Put It All Together, It Spells Success

Tryitina 314 or 414 digit A/D converter — com-
bined with either CMOS or bipolar logic for the
complete A/D converter function. Particulars can be
found in the detailed 14-page data sheet. The data
sheet can be found at P. O. Box 20912, Phoenix, Ari-
zona 85036, or circle the reader service number
below.

Try the MC1505L wherever you want to digitally
display, process, measure, control or store an analog
function.

Try it in quantity, off-the-shelf today.
The MC1505L analog-to-digital converter
subsystem.

Your wish is its command.

MOTOROLA LINEAR

—practical innovations for systems design.

Circle 45 on reader service card 45
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Gml( \Id.n \l.nm)lmgs Ine.,, 31 Dean
. DBrooklyn, N Y.
(-ulhmun & Co., Bdwin 1., 400 S. Ieoria
Nt., Chicago, 1L

Hegeler Zine Co lb.m\lllo I

J. F. D Mfp 4111 IFFort HHamilton
Pkwy., Brooklyn, N, Y.

Miller Co., J. W., 53917 N. Main St, Los
Angeles, Cal.

National Co.,- 81 Sherman St Malden,
Maxs,

Paul & Beekman, 4250 Wissahickon Ave.,
J'hiladelphia, I'a.

Sockets
DIAL LIGHT SOCKETS

Lenz Elecetric Co., 1751 No. Western Ave.,

Chicago, 11
TUBE SOCKETS

Alidddin Radio Industries, Inc., 301 W,
35th St,, Chicago, 111

Alden  Products Co,, 715 Center St
Brockton, Mass,

American Phenolic Corp.,, 1830 8. G4th
Ave. Chicago, 1.

American tadio  Hardware 176

Co.,

Broadway., New York, N. Y

Birnbach Radio C 0., 145 Hudson St., New
York, N. Y.

Bud Radio, ]n(-., 2118 E. 5dth St., Cleve-
land, Ohio

Cinch Mf, Co., 2335 W, Van Duren St

Chicago, 1L
Continental-1’iamond Fibre Co.,
St., Newark, Del.
Eagle Eleetric Mfg.
Br(ml\l\n N. Y.
Eby, Inc. H.,
I’hll.uielphl.t Pa.
Federal Serew 1'roduets (‘o 26 S, Jeffer-
son St., Chicago, 11
¥ranklin Mfig. Corp., A. W., 175 Varick
St., New York, N. Y. (See page 98.)
General EFleetric Co., Plastics Dept.. 1
Plastics Ave., Pittstield. Mass,
Hammarlund \lfg Co., 424 W, 33d St
New York. N. Y.
F., Waseca, Minn.

13 Chapel
Hall
1700 Stenton

Co., 59 St

Ave.,

Johnson Co., E.

Jones, Ilowurd B., 2300 Wabansia Ave,,
. Chicago, 111, . (See page 151)
Micarta Fabricators, Inc., 4619 Ravens-

wood Ave., Chicago, |l

Millen Mfg, Co., James, 150 lxchange
St., Malden, Mass,

Miller Co.. J. W., 5917 8. Main St., Los
Angeles, cal,

National Co., 61 Sherman $St., Malden,
Mass,

1'hileo Radio & Television Corp.,
C Sts., Philadelphia, 1’a.

Remler Co.. 2101 Bryant St.,
cisco, Cal.

Smith Co., Maxwell, 1027 N.
Ave, Hollywood, Cal.

Tioga &
San Fran-

Ilighland

Solder

Allen Co., L. 13,
Chicago, Il

Alpha  Metal & Rolling  Mills,
Hudson Ave,, Brooklyn, N. Y.

lelmont Smel(mg & Refining W orks. Tne.,
330 Belmont Ave,, Brooklyn, N. Y.

Brach Mfg, Corp., i.. 8., b3 Dickerson
St., Newark, N, J.

Division Lead Co., 836 W.
Chicago, Il

6730 Bryn Mawr \Ave.,

Inc.,, 363

Kinzie St..

Ininton Co.. \l W, 670 lKddy St., I'rovi-
dence, R.

(}mdim-l \hml Co., 4820 S. Campbell
Ave,, Chicago, 1.

Glaser Lead Cr.,
lyn, N, Y.
Heck Metal Co..

Baltimore, Md.
Kester Solder Co., 4212 Wrightwood Ave,,
Chicago, I

31 Wycoff Ave., Broak-

318 N. Holliday St.,

f.enk \lfg Co., Newton Lower Falls,
¢ "Lead Co., 111 Broadway, New
. N. Y.
New York .\(ll(l(‘l Co., 15 Crosby St,, New
York, N.
Ruby ‘hemual 0., 68 McDowell St.,
Columbus, Ohio
Soundproofing
Celotex Corp, 919 N. DMichigan Ave.,

Chicaga, 111,
Insulite Co.. Builders
Minneanolis, Minn.
.lnhn;‘-\lan\'ille. 22 k5, 40th St., New York,
A Y

Iixchange Bldg.,

Cellufoam I’roducts Div.
Chicago, 111

Masonite Corp.,
6365 S, Lavergne Ave.,

ELECTRONICS — June 1942

;TRONIC and ALLIED INDUSTRIES

(Parts, Accessories and Materials)

United States Gypsum Co., 300 W. Adams
St., Chicago, 1L

Speakers

see Loudspeakers

Springs

Accurate spring Mfg. Co., 3817 W. Luake
St., Chicago, . . .
American Coil Spring Co., 2034 Keating

Ave., Muskegon, Mich.

American Spiral Spring & Mfg. Co,
Harrison St, Pittsburgh, a.
American \prmg & Wire Specialty Co.,
816 N. Spaulding St., Chicago, 111
Ameriean Steel & Wire Co., Rockefeller
Bldg., Cleveland, Ohio .
Barnes Co.,, Wallace, Div. of .Associated
Spring (‘nrp Bristol, Conn.
Barnes-Gibson- l{.n‘mnnd biv., of
clated Spring Corp., 6400 Miller

Detroit, Mich,

5528

Asso-
Ave,,

Cary Spring Works, lnc 240 W. 29th
St.. New York, N.
('.le\el.mll Wire Sprmg Co., Cuyahoga

Clevelind, Ohio

tHleights,
10272

Cuyahoga  Spring Co,,
Cleveland, Ohio

HBerea Rd.,

Dunbar Bros. Co., Div. of Associiated
sSpring Corp.,, 76 South St Bristol,
Conn.

IFischer Spring Co., l‘ha~' , 260 Kent Ave,

Brooklyn, N.

Gardner Wire Co,, .;04.) W. Lake St., Chi-
cago, l. .
Gibson Co., Wm. D., Div. of .Associated

Spring Corp., 1800 Clybowrn  Ave.,
Chicago, I
Hubbard Spring Co., M. D, 672 Central

Ave,, Pontiac, Mich.
Hunter Pressed Steel Co,
(See page 43.)
Instrument Speclalties

Lunsdale, I'a.

Co., 216 Bergen

Bivd., Little Falls, N. J. (See page
152.)

Jones Spring Co., W, B, 124 K. Seventh
St.. Cincinnati, Ohio

Lee S]n'lng o, 30 Main St, Brooklyn,
N.

Div. of Associated
l«orext\llle Conn.
1634 S. West-

\l‘mrosw & Sons, I
Spring (‘mp
Mid-West S]nim.' Mfg. Co.,

ern Ave., Chicago, 111

New  Britain Spring Co., New Britain,
Conn.

Muec hthausen Spring  Corp,, K. Ottowa
Ave., Logansport, Ind.

1’eck Spring (o, PPlainville, Conn,

1'hoenix Flardware \lfg Co., 1% Tllinois

St Buffalo. N.
Precision Products Co. Waltham, Mass.
Itaymond Mfg. Co., Div. of Associated
Spring Corp., 226 S Center st., Corry,

Pa

R«-li.\m ¢ Spring & \lfg Co., 228 40th St.,
Brnul\l\n. N.

leynolds Spring Co 955 Water St., Jack-
son, Mich.

Steel Co,, Herman D, Lafayette
Philadelphia. I’a

Tuck Mfg. Co., BIOthOn, Mass.

Union Spring & Mfg. Co, New Kensing-

ldg.,

ton, Pa.
W lcl\\\lre Spencer qteel _Co., 500 Itifth
Ave.,, New York,

Yost \nm- ior Co., 5pringﬁeld Ohio

Stabilizers

YOLTAGE STABILIZERS—see
Regulators

Stampings

METAL STAMPINGS and LAMINATIONS

Accurate Spring Mfg. Co., 3817 W. Lake
St., Chicago, il

AcKklin Stamping Co., 1925 Nebraska Ave,,
Toledo, Ohio

Acme Stamping & Mfg. Co., 200 Corliss
St.. 'ittshurgh, P’a.

Ainsworth Mfg. Co.,, 2200 Franklin St.,
Detroit, Mich.

Akron-Selle (o., Chestnut St., Akron,
Ohio
Allegheny-Ludlum  Steel  Corp., Oliver

Bldg., Pittsburgh, Pa.
Aluminum Goods Mfg. Co., 15th & Frank-
lin Sts, Manitowoe. Wis,

American Brass Co, Waterbury, Conn.
‘American Emblem ° 0., Utica, Y.
American 1’ulley Co., 4260 Wissahickon

Ave,, Philadelphia, I’a,
American Stamping Co., 1000 . 64th St,,
Cleveland, Ohio

Ansonia Mfg, Co., Ansonia, Conn.

Auburn Mfg. Co,, 5 Stack St., Middletown,

Conn.
Barnes (0., Div. of Associated Spring
Corp., Wallace, Bristol, Conn.
Darnes-tiibson- l{dymond Div. of Asso-

ciated Spring Corp., 6400 Miller Ave,
l)enoll Mich.
State Stamiping Co., 380 Chandler
St., Worcester, Mass,
Berger Mfg. Co., Canton, Ohio
Bettcher  Mfg. "Co., 3106 W,
Cleveland, Ohio
Bond I'roducts Co.,
Detroit, Mich.
Bowen I'roducts Corp., Auburn, N. Y.
Lrewer-Tichner Corp., Cortland, N. Y.

Bay

61st St.,

1213% llamilton Ave,,

Bridgeport l’.m“ Co., E. Main St., Bridge-
port, Con .

Briggs Mfg. (u, 11631 Mack Ave., Detroit,
Mich.

Edward G., 25th & Hunt-
I’hiladeliphia, Pa.
236 Grand

Budd \lﬁ.r Co.,
ing PPark A\e
Ch.lqe Brass & (umwr Co.,
Waterbury, Conn.
Lonllnen(.tl Diamond Fibre Co., 13 Chapel
St., Newiark, Del.
Continental .\l:whinvs, Inc, 1308 South
\\'ushinglun Ave.,, Minneapolis, Minn.
Crosby Co., 183 Pratt St, Buffalo, N. Y,
Dahlstrom Metallic boor Co,, Buffalo St

Jamestown, N. Y.

Defiance Pressed Steel Co., Deflance,
Ohio

Detrott Stamping Co., 3461 W. Fort St.,
Detroit, Mich.

Dickey-Grabler Co,, 10302 Madison Ave.,

Cleveland, Ohio

Dunbar Brox. (‘o., 76 South $t., Bristol,
Conn.
12dwards Mfg, Co., 529 Eggleston Ave.,

Cincinnati, Ohio
Art \lel.ll Co.,

Erie, P,

Irie l(‘.m Co.

1602 E.
$16 W, KErie St.,
1036 <. Grand
Mt. Pleasant

Krie 18th St.,

Chicago,

Faries Mfg. Co., Ave.,
Decatur, TIL

Federal Telegraph Co
Ave.,, Newark, N.

.. 200
J.
Forsyth Metal Goods Co., Aurora, Il

Fostoria  DPressed Steel Co., Fostoria,
Ohio

Frinklin Fibre-Lamitex Corp.,, Wilming-
ton, el

Franklin Mfg., Corp,, A. W, 173 Varick
st., New York, N. \ {See page 98,)

Fulton Sylphon o, 2300 Cumberland

Ave,, Knoxville, Tenn.

Gieneral  Industries Co.. Cleveland and
Olive Sts., Elyria, Ohio

General Metal Products Co., 4879 Delor
St., St. Louis, Mo,

Geometric ‘stnmping Co., 1111 . 200th
St., Cleveland, Ohio

Gibson (o., bDiv. of Assoclated Spring
Corp., W, b, 1800 Clyhourn Ave,,

Chicago, TIL
Glenvale Produets Corp., 4316 French Rd,,

Detroit, Mich
Goat Metal \(dmnmgs Tnc,, 314 Dean
St., Brooklyn, N. Y.

Goetze Gasket & l'.lcking Co., New DBruns-
wick, N. J.

Grabler Mfg., Co,,
(leveland, Ohio

Grammes & Sons, L. ., 344 Union St.,
Allentown, Pa.

6565 Broadway, S.E.,

Gregory Mfg, Co.,, (Mt. Carmel) New
Haven, Conn,
Greist Mfz. (o, 501 illake St.,, XNew

Haven, CConn.
Hoosier lLamp & Stamping Corp., Evans-

ville, Ind.
Hubbard Spring Co., M. D, 672 Central
Ave,, Pontiac. Mich.

Thunter F'ressed Steel Co., J.ansdale, Pa.

Insultne Corp. of Ameriea, 30-34 Long
Island City, N. Y. (See page 163.)

International Insulating Div., General In-
dustries Co., (leveland and Olive Sts.,
Elyria. Ohio

King Laboratories,
Syracuse, N, Y.

Lansing Stamping Co., 1159 Pennsylvania
Ave, Lansing, Mich.

Manganese Steel Forge Co., Allen St. and
Castor Ave., Philadelphia, Pa.

Master Produets Co., 6414 Park Ave,
Cleveland, Ohio

McCord Radiator & Mfg. Co., 2587 E.
irand Ave., Detroit, Mich.

Melrath Supply & " Gasket Co., Tioga &
Memphis Sts., Philadelphia, Pa.

Mico Instrument Co., 10 Arrow St
bridge, Mass. (See page 162))

Milwaukee Stamping Co., 802 S.
Milwaukee, Wis,

National Brass Co,, 1599 Madison
Grand Rapids, "Mich.

Inc.,, 205 Oneida St.,

Cam-
72d St.,

Ave.,

D-19



Burrougns

Announces...

SHI:SBAN Bar

SELF-SCAN BAR GRAPH display
offers design engineers exciting new
opportunities for instruments and sys-
tems where ANALOG information is
needed, but the accuracy of DIGITAL
information is desired.

Data is presented as highly visible,
illuminated bars that can be used
horizontally or vertically. SELF-SCAN
BAR GRAPH displays can be read
instantaneously anywhere in the data
range. The resolution is more precise
than any mechanical equivalent avail-
able {(a 200-element bar has 0.5%
resofution).

SELF-SCAN BAR GRAPH panels
combine the thick-film technology of
Burroughs' PANAPLEX™ displays and
the internal scanning techniques of the
Burroughs SELF-SCAN alphanumeric
display. There are no moving parts;
the problems of life, shock, vibration,
and calibration have been virtually
eliminated.

46

Compact, attractive and adaptable
to the display of most any parameter
which can be displayed in analog or
digital form, the SELF-SCAN BAR
GRAPH display is an ideal solution for
the measurement and display of speed,
torque, pressure, temperature, stress,
force, or acceleration . . . wherever
you need to monitor and control para-
meters . . . wherever your engineering
ingenuity leads you.

These panels are extremely thin
(only 0.25",excluding tubulation).That
means you gain extra rear panel space.

{2571 53"

p—1.2" -‘

1

=

P i _

12345678 PINS

OUTLINE DRAWING OF PANEL

Only 8 connections to the display
enable you to accurately control two
independently variable 200-element dis-
plays. Control is achieved by scanning
the 200 cathode elements sequentially
using Burroughs’ internal scanning tech-
nique, with the bar lengths controlled
by the time the anode is on. This

simple technique permits you to use
linear, non-linear, binary, or digital
inputs to control the output of the
comparators as shown on the block
diagram.

+230v

DIMMING
CONTROL

[+ 230V

e
comearaTORS
=
tt_rntucc 3 PHASE PLUS
nAMP H RESET RESET PHASE
GENERATOR cATHOOE DRIVERS|
g ]

TYPICAL DRIVE CIRCUIT

These panels are available now for
engineering evaluation, and production
quantities will be available soon.

The best part is the price.

Dual 200-element display panels
{0.5% resolution) are $29.00 each
in 1000 quantities.

For complete information write:
Burroughs Corporation,

Electronic Components Division,

P.O. Box 1226, Plainfield, N.J. 07061,
or call (201) 757-3400 in New Jersey,
or (714) 835-7335 in California.
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an
analog

display
with
digital
precision

®
Burroughs Q
Us at IEEE Intercon Booths 2609-17




48

THE FIRST

OF THE
IMERS

EXAR'S 2240 . .. W ISA...
T  ——em—
LI1R] "0 T** = e woos

- e ||
we E == j ot ”
o[ fomane - L Jrumance
e E — :] MODULATION
wE-—- e % ThiGoER
= E’_—] ) ° \.:\_/-}

BIG GQUN T

PROGRAMMABLE TIMER

S —

BINARY COUNTER

<

AND AN ...

L MUSIC SYNTHESIZER

2

AND AN ...

- ULTRA-LONG DELAY
GENERATOR

» DIGITAL SAMPLE
AND HOLD

FREQUENCY
SYNTHESIZER

» PULSE COUNTER

» BINARY PATTERN
GENERATOR

. PRECISION OSCILLATOR

...ALL IN ONE.

\ )

V

3

Exar's new XR-2240 counter/programmable timer
solves so many tough problems that designers will
unanimously agree that it’s really the universal timer.

With its unique combination of analog and digital
timing methods, you can now replace inadequate and
complex assemblages of monolithic and electrome-
chanical timers with the much simpler XR-2240. As a
bonus, you get greater flexibility, precision operation,
and a reduction in components and costs for most
applications.

Because of built-in programmability, you can also
use the XR-2240 for frequency synthesis, electronic
music synthesis, digital sample and hold, A to D con-
version, binary counting and pattern generation, and
more.

With a single XR-2240 you can now generate pre-

Vv

iy

cision time delays programmable from 1RC to 255RC,
a range of microseconds to 5 days. By cascading only
two XR-2240 timers, you can extend the maximum
delay by a factor of 2N, where N = 16 bits, resulting in
a total delay of 3 years!

The XR-2240 operates over a 4V to 15V supply
range with an accuracy of 0.5% and a 50 ppm/°C
temperature stability. it's available in either a 16-pin
ceramic or plastic dual-in-line package for military or
commercial applications. Prices start at $3.00 in 100
piece quantities.

For the more conventional timing applications,
look to our other timers: the XR-220/230 timing circuit
and the XR-2556 dual timers. Call or write Exar, the
timer leader, for complete information.

EXAR SPEAKS YOUR LANGUAGE
./
/N

EXAR INTEGRATED SYSTEMS

750 Palomar Sunnyvale, California 94086 (408) 732-7970 TWX 910-339-9233

Circle 48 on reader service card
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FCC vacancies may
not deter Wiley from
900-MHz action

Coast Guard seeks
systems to monitor
ocean dumping

NASA seeks
high-efficiency
solar cells

Bureau of Mines
aims to
automate mining

Electronlcs/March 21, 1974

Washington newsletter

Federal Communications Commission chairman Richard E. Wiley is
sufficiently anxious to get a decision on Docket 18262 which will open
and apportion spectrum space in the 900-megahertz region [Electronics,
May 10, 1973, p. 29] that he may push for a decision despite the three
vacancies on the seven-member commission. Wiley, who calls the pro-
ceeding “one of the most significant decisions which the FCC will make
during my tenure, and perhaps during the commission’s lifetime,” indi-
cated at the Electronic Industries Association’s spring conference that
he may go “with the four horsemen, as we are now being called.” Such
a decision would require a unanimous 4-0 vote to preclude petitions for
reconsideration later after any White House nominees are approved by
the Senate. But “all the evidence is in and the staff work is essentially
completed” on the docket, Wiley noted, saying, “it is my profound in-
tention to bring it home just as soon as humanly possible.”

The U.S. Coast Guard is asking for industry responses by March 31 to
its question whether ocean-dumping surveiilance systems can be made
from off-the-shelf equipment. Charged by the Environmental Protec-
tion Agency with enforcing the ocean-dumping laws, the service wants
the systems for policing when and where barges discharge their loads.
“It’s amazing what and how much is dumped” in the way of sewage,
chemicals and dredge soil, declares one officer. A typical system would
combine a Loran C receiver with an events recorder and a draft sensor
and could cost from $10,000 to $60,000, depending on the shore-based
equipment. Japan’s Furuno Electric Co. makes the only known com-
plete system, and Environmental Quality Systems Inc., Rockville, Md.,
is reportedly talking about its U.S. licensing. If no off-the-shelf unit
emerges, the Coast Guard will consider issuing a request for proposal
for a developmental model. Who will pay for the units—the service or
the dumpers—is as yet undecided.

Looking to standardize solar-cell arrays for future spacecraft, the Na-
tional Aeronautics and Space Administration is issuing requests for
proposals for 1,000 cells of greater than 13% efficiency and 2 to 8 mils
thick for a year’s testing. Most cells are about 10% efficient and 12 to 14
mils thick. Heliotek, which is developing a new cell, and Centralab,
which has had the license for Comsat’s “violet cell”, seem favored, but
a NASA source says the agency wants several firms capable of making a
standard array. The first big buy of the arrays might be in late 1975 for
the international sun-earth explorer. .

In the push to double coal production by 1980, the Bureau of Mines
wants to develop automated mining machines that will use sensing and
guidance systems to find and extract rich veins. The agency is asking
companies to submit ideas for advanced systems by May and could
fund development of several promising concepts. Also, the bureau’s
R&D budget, which in fiscal 1975 has jumped to $50 million from $7 mil-
lion, includes congressionally approved funding for automated contin-
uous and long-haul mining machines with onboard minicomputers, and
requests for proposals for these should go out in fiscal 1975.
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Washington commentary

The EE and the new social perspective

Ignorance of the law has long been held no ex-
cuse for its violation. Yet many electronics en-
gineers and manufacturers remain ignorant of
how their products can be held in violation of
the regulations of such agencies as the Occupa-
tional Safety and Health Administration and
the Environmental Protection Administration.
And that ignorance is not confined to industry.
Within Federal agencies that the electronics in-
dustries number among their biggest custom-
ers, there are project offices proceeding una-
ware that they may have failed to comply with
some safety or environmental regulation al-
ready written into Federal or state law.

The Electronic Industries Association now
says it is time to change all that. It wants to pull
together representatives of all levels of govern-
ment—Federal through municipal-to meet
with the industries’ engineering leadership for
the first of what the association hopes will be a
continuing series of information exchanges.
Thus far, EIA’s reach appears to have exceeded
its grasp, for its three-day design-effectiveness
workshop is still something less than sold out,
little more than a month before it opens on
April 30 at San Diego.

Sponsored by ElA’s Government Products di-
vision, the conference no doubt has suffered
somewhat from its nondescript title: “New Per-
spectives—Product Effectiveness.” But, led by
representatives from military and nonmilitary
government users, industry, and the academic
and consulting communities, the seven sched-
uled sessions could mark the beginning of an
end to ignorance about new Federal require-
ments concerning product and worker safety,
electromagnetic compatibility with other spec-
trum users, reliability, maintainability, and so
on.

Philco’s dilemma

Philco-Ford Co.’s Curtis Cunningham, vice
chairman of the workshop, is convinced that
the sessions will be unique. Among other
things, he sees them as one way of obviating
the kinds of costs that Philco-Ford and the
Government will be required to incur to make
a new, multimillion-dollar military antenna
comply with OSHA regulations. Both contractor
and customer were unaware of these at the time
the installation was designed and built.

Teledyne Ryan Aeronautical’s Keith Sar-
gent, another conference planner, sees the ses-
sions as providing more than just another op-
portunity for the personal contact and
experience exchange with Government agency
specialists that most meetings offer. As leader

of the session on product warranty and contrac-
tor liability, Sargent is anxious to examine the
impact of standards set by agencies other than
the customer on the future engineering envi-
ronment in industry.

EIA’s contention is that “this is the first time
the producers have invited the users from all
levels of government to a mutual working con-
ference.” Though that is not in dispute, one of-
ficial of an EIA member company on the east-
ern seaboard remains unconvinced of the need
to send his engineers off to San Diego. “Why
did they pick San Diego?” he asks. For IBM’s
D. R. Fox, another of the workshop planners,
the answer seems obvious: “More and more
Federal money is being spent by the states and
cities, and California is spending more of it
than anyone else.”

The combination of money, along with Cali-
fornia’s legislative leadership in promulgating
local environmental and safety controls, makes
the Golden State a microcosm of what contrac-
tors may expect to encounter elsewhere in the
nation, in the view of Fox and his colleagues.

Who stands to lose

Ironically, it may be the smaller electronics
manufacturers—those who stand to benefit
most from such a workshop series—that choose
not to go. Yet the companies that cannot afford
heavy staffs of Washington representatives,
much less large in-house legal departments
equipped to do battle in court with agencies
such as OSHA, are among the most vulnerable
to the changes now going on in government
contracting at the Federal, state and county
levels.

For example, says Teledyne’s Sargent, “if
OSHA says ‘stop,’ that is exactly what they
mean. They can stop work, and they can stop
payments” if a contract is believed to be in vio-
lation of the Occupational Safety and Health
Act. “How many companies,” Sargent asks,
“can afford to lose their cash flow for a month
or more” on a major contract? The unspoken
response is obvious.

Such OSHA rulings and the economic chaos
they can generate have been the exception
rather than the rule thus far. But OSHA and
other agencies not directly tied to the contract-
ing process are getting larger and more pow-
erful. Now engineering managers in the elec-
tronics industries have an opportunity to learn
of contract requirements that, though outside
their own disciplines, are certain to have an in-
creasing impact on their jobs and how they
must do them. —Ray Connolly
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S-D puts the
accuracy back
into
high speed DVMs
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Make 30 accurate readings a second...
even with noisy inputs

Most DVM’s offer no noise rejection without using input filters —
and that limits them to 2 or 3 readings/second. But Systron-Donner's
Model 7110A makes 30 readings/second with 60 dB ormal mode
noise rejection without using filters. DC a
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At $1995 for the basic unit or $3,400 fully-loaded, Mode! 7110A
outperforms DVMs costing much more. For immediate details, call
collect on our Quick Reaction Line: (415) 682-6471, or contact
your Scientific Devices office or Systron-Donner at 10 Systron
Drive, Concord, CA 94518. Europe: Munich, W. Germany; Leaming-
ton Spa, U.K.; Paris (Le Port Marly) France. Australia: Melbourne.

SYSTRON @ OONNER

Albuquerque, (505) 268-6729; Baltimore, (301) 788-6611; Boston, (617) 894-5637; Burlington, NC (919) 228-6279; Chicago, (312) 297-5240; Cleveland, (216) 261-2000; Denver, (303)
573-9466; Dayton, (513) 298-9904; Dallas, (214) 231-8106; Detrolt, (313) 363-2282; Ft. Lauderdale, (305) 721-4260; Hamden CT (203) 248-9361; Huntsville, AL (205) 536-1969; Houston,
(713) 623-4250; Indianapolis, (317) 783-2111; Kansas City, KS (913) 631-3818; Los Angeles, (213) 641-4800; Minneapolis, (612) 544-1616; New York City area (201) 871-3916;
Norfolk, (804) 499-8133; Orlando, (305) 841-8180; Philadelphia, (215) 825-9515; Phoenix, (602) 834-1682; Rochester, NY (716) 334-2445; San Antonio, (512) 694-6251; San
Dlego, (714) 249-6642; San Franclsco area (415) 964-4230; Seattls, (206) 454-0900; St. Louis, (314) 842-2535; Syracuse, (315) 457-7420; Washington, DC area (703) 451-8500.
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Significant developments in technology and business

Japanese camera goes heavy

on electronic controls

An electronic shutter with contin-
uously variable speeds and an LED
digital readout to display those
speeds are among the features of
one of Japan’s smallest professional
35-mm single-lens-reflex cameras,
the 901, just announced by Fuji
Photo Film Co. These functions are
implemented by some of the most
sophisticated electronics ever
squeezed into a camera, including a
multidigit monolithic light-emitting
diode, a silicon solar-cell photosen-
sor, and three integrated circuits,
one a 1,000-transistor C-MOS chip.

Display. Fuji replaces the vener-
able d’Arsonval meter by an appar-
ent four-digit monolithic LED dis-
play, cleverly designed to get by
with only 11 bonded leads. The first
digit, a standard seven-segment de-
sign that is 0.8 mm high but magni-
fied about five times by the view-
finder lens, has seven leads. The
other three digits are small zeroes
half the size of the first digit, and
the 11th lead goes to a bar over the
second zero.

The display shows the shutter
speeds, measured in fractions of a
second, 1,000, 500, 200, 100, 50, 30,
10, 5, 2, and 1. Slower shutter speeds
of 2, 5, 10, and 20 seconds are dis-
tinguished from the fractions by the
fact that the bar over the second
zero turns on. Actual variation of
shutter speed is continuous.

The bar over the second zero has
another function as well. The com-
bination of the first zero and the bar
indicates overexposure. It is used
where exposures shorter than 0.001
second would be required.

The driver for this LED display is
the C-MOS LsI chip with the 1,000 or
so transistors. Both the LSI and the
display chip are made by Oki Elec-
tric Industry Co. Ltd. Input to the
LSI unit is a 1-4-volt analog signal
from the calculator IC. Sixteen com-
parators convert it to a 16-level sig-*
nal corresponding to overexposure,
the 14 speed indications, and under-
exposure—indicated merely by the
20-second display.

In addition to decoding and driv-

Innards. Integrated circuits control the continuously variable shutter and drive a monolithic

LED display in $300 camera.
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ing the proper digits, the driver LsI
also varies the intensity of the dis-
play, over a range of about 16 to 1,
as it changes indicated shutter
speed. The third function of the
driver LSl is to call attention to need
to change the 6-V silver oxide bat-
tery. It does this by causing the dis-
play to blink.

The same advanced engineering
that goes into the display is incorpo-
rated in the measurement and shut-
ter control circuits. The sensor de-
vice is a fast-response blue-cell
silicon solar battery type of device,
operated with reverse bias. It fea-
tures a dark current in the order of
10-12 amperes and an operating
current that varies linearly with
brightness over more than a seven
orders of magnitude range. These
characteristics eliminate the need to
compensate for nonlinearity in sub-
sequent circuits and cannot be
matched by the commonly used
cadmium sulfide photoresistor.

Shutter. The shutter IC includes
an operational amplifier whose
MOSFET input stage has the low in-
put current needed to match the sili-
con sensor and whose comparator-
output stage can handle the approx-
imately 5 milliamperes at 6 V, for up
to 20 seconds, needed to actuate the
shutter solenoid. Fuji will not reveal
the manufacturer of this IC, but does
add that the op amp has a sintered
tantalum capacitor load, with a ca-
pacitance of several tens of micro-
farads, which acts as shutter
memory while the exposure is being
made. A memory is necessary be-
cause during exposure the camera’s
mirror is raised and no light reaches
the sensor.

When the shutter button is de-
pressed, the ground side of the ca-
pacitor is connected by switch D to
a bias voltage dependent on lens
aperture (see figure). This voltage is
added algebraically to the voltage
stored in the capacitor. Before
blackout of the image in the view-
finder causes the shutter IC amp
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output to change, though, switch C
connects the other terminal of the
capacitor to the amp input as
memory input. At the same time,
switch B converts the op amp to an
integrator by connecting the ce-
ramic feedback capacitor between
input and output terminals. This
feedback capacitor cannot charge,
though, because it is shorted by
switch A,

Another switch, E, closes the cir-
cuit to the solenoid that latches the
second of two curtains in the focal-
plane shutter. The exposure period
is the difference between the time
the trailing edge of the first curtain
passes and opens the shutter, and
the time the leading edge on the sec-
ond curtain passes and closes it.

Switch A, shorting the integrating
capacitor, is opened just as leading
edge of first curtain starts to move.
The voltage of the integrator starts
to rise at a rate proportional to the
algebraic sum of the voltage initially
stored on the integrating capacitor
and the two bias voltages. When the
integrator output voltages reaches a
preset level, the comparator oper-
ates and the current through the so-
lenoid is interrupted. The second
curtain is released and closes.

The calculator IC, made by Tosh-
iba, incorporates two op amps. It
monitors shutter IC output voltage
before the shutter is actuated. It
combines this voltage with biases
representing film sensitivity and lens
aperture to give analog voltage pro-
portional to shutter speed. O

The Netherlands

Magnetism drives
Philips recorders

A problem that has plagued makers
of cassette recorders has finally been
solved: how to design a simple
mechanism for driving the take-up
reel at constant torque. The solution
comes from Philips Gloeilampenfa-
brieken’s Electro-Acoustics division
in Eindhoven, the Netherlands. It is
simply application of magnetism to
replace the mechanical slip-friction
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Around the world

Nuernberg instalis two-way cable TV
In medieval Nuernberg, town criers spread the news, but now the city is
turning to a more sophisticated method—two-way cable Tv. Not only does
the caTv system transmit television and radio programs into homes, it can
also be used for return transmissions from certain terminals back to the
broadcast center for distribution to network subscribers. With two-way
communications capability, the system’s designers say, the Nuernberg
cable network goes a step beyond those now proliferating all over Europe.
A project of the communications firm Felten and Guilleaume Fernmel-
deanlagen GmbH and supported by $400,000 from the German Post Office,
the network constitutes what the company terms *'the first step toward a
truly broad-band communications system."" In addition to handling a max-
imum of 12 television programs and the same number of radio programs,
the system could eventually be used to monitor children's playgrounds, to
send data from bank branches to a main office, and to transmit readings
from gas, electricity, and water meters to an accounting center. What's
more, the system also allows within-city video-telephone communications.

Military LED arrays use TV, mirrors

British military authorities are experimenting with various ways of using
light-emitting diodes to create displays in infrared night viewing systems.
For one such system Plessey Co. has supplied strips of 30 yellow LEDs to
Hawker Siddeley Dynamics Ltd., which is building a battlefield imager
around them. [Electronics, p. 55, March 15, 1973]. Sequential mechanical
scanning by multiple prisms turns a single diode strip into a rectangular dis-
play and the image is formed in a binocular lens.

Another system, being developed by the Ministry of Defence, uses a strip
of 192 red gallium-arsenide-phosphide LEDS made by Standard Telecom-
munication Laboratories Ltd., mT's British research laboratory. The sTL ar-
ray will have television presentation. The scene is scanned by a strip of
cadmium-mercury-telluride infrared detectors, each one of which feeds a
LED through an amplifier. As the detectors scan across the scene, the LED
brightness varies according to the highlights and shadows in the scene.
Then, a scanning mirror will transfer the 192 simultaneously varying light
levels to the face of a vidicon tube as 192 parallel lines.

That means the image of the LEDs in the mirror must be reflected back
past the LEDs to the face of the vidicon, which is mounted behind the array.
The array strip is half an inch long—each diode is 50 micrometers square,
and the spacing between diodes is 12.5 rm. The strip is mounted on a cop-
per heat sink attached to the ‘‘hub’ point of a three-spoke "‘wheel" 5
inches or so in diameter.

coupling. The new magnetic-friction
system makes possible close toler-
ances in recorder manufacture and
retention of excellent friction prop-
erties during the lifetime of the
recorder. As in any recorder, the
prime requirement for proper play-
back and recording is uniform wind-
ing of the tape. To achieve this, the
speed at which the reel rotates must
be constantly adapted to the chang-
ing diameter of the tape on the reel.
However, unevenly acting slip fric-
tion can cause more or less tight
windings, and this sometimes leads
to tape blocking—a problem even in
special and carefully constructed
cassettes. The magnetic approach
virtually eliminates this problem.

The drive system for new Philips
tape recorders consists of a flywheel
that is a rotating permanent magnet
with its circumference surrounded
by an independently mounted con-
centric steel strip, called a hysteresis
strip, bonded to a plastic cover. A
belt from the recorder motor turns
the external plastic-and-steel con-
centric, and the resulting rotation of
the magnet turns a shaft and pulley
that presses against the recorder’s
take-up disk to drive it smoothly.
When the motor is stopped, force of
the magnetic coupling stops the tape
smoothly. The plastic shell, which
covers the entire drive mechanism,
prevents loss of magnetism and pro-
tects the system from moisture. [J
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Dramatic new
product opportunities...
yours with new 3C8 ferrites

The market is ripe for product breakthroughs. Just look,
for example, at the growth of such items as the hand-
held calculator, small camera flashguns, ultra-mini porta-
ble radios and recorders. The key to these tremendous
sales successes is high frequency power conversion
circuits.

And the key to still more efficient, high-frequency pow-
er conversion is Ferroxcube's new 3C8!

This important new ferrite material gives significantly
higher flux densities at higher temperatures, and lower
losses at high excitation levels than any other magnetic
core material. It is avaitable in practical size cores for use
up to kilowatt power levels.

3C8 is already being used with great success in: in-
verters, battery chargers, fluorescent lamp ballasts,

strobe light devices for highway markers and harbor
buoys, power oscillators, power amplifiers, ultrasonic
generators. ¥

In all of these circuits Ferroxcube's 3C8 material has
led to greater efficiency, lower cost, less weight, and
smaller sized units. In one power supply, for example,
the size of the core was reduced from 13 Ibs. at 60Hz to
4 |bs. at 20,000 Hz and the volume from 35 to 9 cu. inches
—savings of 70 to 75%!

Can 3C8 improve your present products or suggest
new products and markets for your company? If you've
got the imagination, we've got the core! Call 914e
246-2811, TWX 510-247-5410 or write today.

Ferroxcube linear ferrites—made in Saugerties, N.Y.
and stocked in seven U. S. locations.

FERROXCUBE corRPORATION, SAUGERTIES, N.Y. 12477

A NORTH AMERICAN PHILIPS COMPANY

T™  Distributed through North American Phitips Electronic Components Corporation with warehouses in Boston, 617+449-1406; New York 516+538-2300,
Saugerties. 914+246-5861; Philadelphia 215.027-6262. Chicago. 312+593-8220. Santa Clara 408+249-1134,. San Diego. 714+453-9250
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French TV sets
will have new
picture tubes

Plessey lands
Japanese order for
core memories

CIT-Alcatel, Plessey
to develop
PCM phone system
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International newsletter

Color-TV sets with a new generation of picture tubes will hit the French
market next year. Both RTC-La Radiotechnique-Compelec and Video-
color SA plan to be in production by then with tubes that have in-line
electron guns, vertical-line screens, and slit-aperture shadow masks.
RTC, a Philips subsidiary, will use a thick-neck 110° tube and offer
screen sizes of 18, 22, and 26 inches. Videocolor, a joint venture of
Thomson-Brandt and RCA, will use a 90° thin-neck tube and initially
offer only a 21-inch size. Both tubes will come with factory-aligned de-
flection systems, since there is no need for dynamic convergence cir-
cuits with either one.

Plessey Co. has contracted to supply core-memory modules worth
more than $2.5 million during the next 12 months to the Japanese
minicomputer maker Oki Electric Industry Co. for use in the com-
pany’s Okitat 4300 machine. This contract marks Plessey’s first big
memory sale in Japan. The module will have 8,192 18-bit words and
650-nanoseconds cycle time. It's a single board, measuring 17 by 12
inches. Plessey says that this is smaller than similar modules offered by
Japanese memory makers—and was an important reason why Plessey
got the order.

CIT-Alcatel of France and Plessey Telecommunications Ltd. of Britain
Plan to develop a large-scale, fully digital PCM telephone-switching sys-
tem using CIT’s digital switching know-how and Plessey’s expertise in
computer control of communications systems. The starting points are
CIT’s type E-10 PCM switching module designed to handle up to 10,000
or 15,000 lines and Plessey’s System 250 multiprocessor communi-
cations controller, introduced nearly two years ago [Electronics, Elec-
tronics International, July 3 1972]. So far, Plessey has one large order
from the British Army for System 250 and several small orders. Com-
bining the technologies and developing out of them larger local and
trunk exchange systems will probably take two or three years and cost
up to $20 million.

The E-10 is an all-electronic time-division system controlled by small
computers that can be linked in series to form larger capacity transit-
type exchanges. For large exchanges, the French government tele-
communications development agency, CNET, is currently working on a
similar system, code-named E-12, controlled by a single large computer
and capable of handling up to 50,000 lines. In fact, CIT’s rival, ITT sub-
sidiary Compagnie Générale de Constructions Téléphoniques, already
has a working prototype in operation and is hoping to beat CIT-Alcatel
for French orders.

Right now the E-10 unit uses hard-wired-logic control, but new soft-
ware for the System 250 will replace this and timed storage may re-
place the present bipolar gates as the time-switching method. And, to
make the overall system acceptable for many export markets, a new
analog-switching, small local exchange capable of PCM input and out-
put to the large unit has to be developed. Plessey, however, is going
into the project aware that its not likely to make any money out of sales
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(Parts, Accessories and Materials)

National Stamping Co., 630 St. Jean St.,
Detroit, Mich.

O’'Neil-Irwin Mfg. Co.,, 318 8th Ave., S,
Minneapolis, Minn, (See page 170.)

Parish Pressed Steel Co., Robinson &
Neiser Sts., Reading, Pa.

Parisian Novelty Co., Western Ave. at

h St., Chicago
Patton Mac Guyer Co., Baker St. & Vir-
ginia Ave., Pro\idence R. I

Peck Spring Co Plainville. Conn.

Permoflux Corp 4916 W. Grand Ave.,
Chicago, 1l

Pheoll Mfg Co 5700 Roosevelt Rd., Chi-
cago, Il

Plume & Atwood Mfg. Co., 470 Bank St.,
Waterbury, Conn.

Powell Pressed Steel Co., Hubbard, Ohio

Prentice Mfg. Co., G. E. New Britain
Ave., New Britain, Conn.

Pressed Steel Co., Wilkes-Barre, Pa.

Raymond Mfg. Co., Div. of Associated
Spring Corp., 226 S. Center St., Corry,

Pa

Reliable Spring Co., 3167 Fuiton R4,
Cleveland, Ohio

Revere Copper & Brass, Inc., 230 Park
Ave., New York, Y.

Rockwood Sprinkler’ Co, 50 Harlow St.,
‘Worcester, Mass.

Sag"\l/iiwh Stamping & Tool Co., Saginaw,

ic
Sco\'gl Mfg. Co., 99 Mill St, Waterbury,

Sessions & Sons, J. H., Bristol, Conn.

Sherron Metallic Corp., 1201 Flushing
Ave,, Brooklyn, N, XY, (See page 150 )

Stan%ard Pressed Steel Co., Jenkintown,

Stanley Works, New Britain, Conn.

Steel & Tubes, Inc, 250 E. 131st St.,
Cleveland, Ohio

Stimpson Co., "Edwin B., 74 Franklin Ave.,
Brooklyn N.

Swanson Machine Co Jamestown, N. Y.
Thomas & Skinner Steel Products Co.,
1120 E. 23d St Indianapolis, Ind.
Titchener & Co., Walnut St., & Erie

R. Binghamton N. Y.

Transue & Williams Steel Forging Corp.,
562 W. Ely St.,, Alliance, Ohio
Truscon Steel Co., Pressed Steel Div.
6100 Truscon Ave Cleveland, Ohio
Union Splr;ing & Mfg. Co New Kensing-

tol
United Carr Fastener Corp.,

ass.
United Screw & Boit Corp., 2513 W.
Cullerton St. Chicago I1.
S. Indestructible Gasket Co., 829 E.
15 St., Brooklyn, N. Y.
Veeder-Root, Inc, 63 Sargeant St.,

Cambridge,

Hart-

ford, Con

Victor Mfg. & Gasket Co., 5750 W, Roose-
velt Rd., Chicago, 1.

Waterbury Bufton Co., 835 8. Main St.,
Waterbury, Conn

V\’ebster-Chicngo Corp 5622 Bloomingdale

Ave., Chicago, 1.’

‘Western Cartridge Co., East Alton. Il

Whitehead Stamping Co 1661 W. La-
fayette Blvd,, Detroit Mich.

Wilch Crittenden & Co Middletown,

onn.

Worcester Pressed Steel Co., 100 Barker
Ave., Worcester, Mass.

\Vrought Washer Mfg Co., 2223 S. Bay

Milwaukee, Wis.
\nungsiown Pressed Steel Co..

Warren
Ohio

Stands

MICROPHONE STANDS
Allied Radio Corp., 833 W. Jackson Blvd.,

Chicago, Ill.
American Microphone Co., 1915 S. West-
ern Ave.,, Los Angeles, Cal.

Amperite Co., 561 Broadway, New York.
Art .S'pec'ialﬁy Co., 3245 Lake St. Chi-
Astatic Corp, 830 Market St., Youngs-

town, Ohio
1442 39th St., Brook-

Atlas Sound Corp
lyn, N.
Braun, Inc., W C., 601 W, Randolph St.,

Chica 111,
Bud Radio Inc 2118 E. 35th St., Cleve-
land, Ohio

Eastern Mike-Stand Co, 56 Christopher
Ave., Brooklyn,

Electrical Sound Engineering Co., 5303
Kenilworth Ave.. Baltimore, Md.
Electro-Voice Mfg. Co., 1239 South Bend

Ave.,, South Bend, Ind.
Halldorson Co., 4500 Ravenswood Ave.,
Chicago, 11l

D-20

Lifetoil'l]ie Corp, 1101 Adams sSt., Toledo,

Meck Industries, John, 1313 . Randolph
St., Chicago 1L

National-Dobro Corp 400 3. I'eoria St.,
Chicago, 111

Newcomb Audio Products Co. 2815 .
Hill St., Los Angeles, Cal.

Operadio Mfg. Co., 13th and Indiana Sts..
St. Charles, 1.

RCA Mfg. Co.,, Camden, N. J.

Simpson Mfg. Co., Marl\ 188 W. Fourth
St., New York, N. Y.

Turner Co., Cedar Rapids, Iowa

Universal Mi(,rophone Co., Centinela at
Warren Lane, Inglewood, Cal.

SPEAKER STANDS

Art Specialty Co., 3245 Lake St.. Chi-
cago, Il

Atlas Solwd 'COID 1442 39th St., Brook-

r\\'ood Sound Equipment Co.. 223 w,
Erie St., Chicago, 1ll.

Lifetime Corp 1101 Adams St., Toledo,

Meck lndustrles John, 1313 W. Ran-
dolph St., Chicago, 111,

Million Radio & Television Laboratories,
1617 N. Damen St., Chicago, 11,

Steel

ELECTRICAL STEEL—see Metals

Strips

TERMINAL STRIPS—saee I'osts

Switches

LIMIT SWITCHES

Electronic Control Corp., 626 Harper Ave.,
Detroit, Mich.

Photoswitch Inc.,, 21 Chestnut St.,
bridge, Mass.

United Cinephone Corp., Torrington, Conn.

ROTARY and BAND CHANGE SWITCHES

American Automatic Electric Sales Co..
3 W. Van Buren St., Chicago. 1Ii.
Arrow-Hart & Hegeman Electric Co., 103
Hawthorne St.,, Hartford, Conn.
Autocall Co., 1142" Tucker Ave., Shelby,

(o)
Cent{ailab 900 E. Keefe Ave.

Chicago Telephone Supply Co., 1142 W.
Beardsley Ave., Elkhart, Ind.

Daven Co., 158 Summit St., Newark. N.

General Electric Co., Apphance and \ier-
chindise Dept., Bridgepolt Conn.

(mardlan Electric VIfg Co., 1621 W, Wal-

t St., Chicago, 11l

Haii Mfg Co., 110 Bartholomew Ave..
Hartford, Conn.

JBL. Instrument Co., Darby. Pa.

Lewis kKngineering Co 52 Rubber Ave,,
Naugatuck, Conn.

Mallory & Co., P. R, 3029 E. Washington
St.,, Indianapolis, Ind. (See page 50.)

Meissner Mfg. Co, Mt. Carmel, 1IL.

New England Radiocrafters, 1156 Com-
monwealth Ave., Brookline. Mass.

Ohmite Mfg. Co., 4835 W. Flournoy S§St.,
Chlcago, Ill.  (See page 39.)

Sensitive Research Instrument Corp 4545
Bronx Blvd.,, New York. N

Shallcross Mfg. Co., 10 Jacl\son Ave.,
Collingdale, Pa.

Tagliabue Mfg. Co., C. J., Park &
Nostrand Ave., Brooklyn. N. Y.

Triplett Electrical Instrument Co., 135 E.
College Ave., Bluffton, Ohio

Cam-

. Milwaukee,

TOGGLE. PUSHBUTTON and MICRO
SWITCHES

Acro  Eleetric Co., 3167 Fulton Rd.,
Cleveland, O.

Arrow-Hart & Hegeman Electric Co., 103
Hawthorne St., Hartford. Conn.
Cutler-Hammer, Inc 1401 W, St. Paul

Ave,, Milwaukee, Wis.

General Electric Co., Appliance and Mer-
chandise Dept., Bridgeport Conn.
Hart Mfg. Co., 110 Bartholomew Ave.,

Hartford, Conn.
Mallory & Co., P. R., 3029 E. Washlngton
8t., Indianapolis, Ind. (See page 50.)
Vchonnelln&l: Miller, Wrigley Bldg., Chi-
cago 5
Micro Switch Corp., Freeport, Ill.
Minneapolis- HoneyWeli Regulator Co..
;l7|1" Fourth Ave., 8., Minneapolis,
Minn,

1942-1943 BUYER'S GUIDE for the

Mu-switeh Corp., 38 Pequit St., Canton,
Mass,

Stackpole Carbon Co., Tannery St., St.
Marys, Pa.

Tech_ Laboratories, 7 Lincoln St., Jersey
ity, N. J.

\\'irtPCo, 5221 Greene St., Philadelphia,
a.

TIME SWITCHES

American Timer Corp., Geneva, 11i.

Anderson Mfg. Co., Albert & J. M., 305
A St., Boston, 'Mass.

Automatic Electric Mfg. Co., 729 S
St., Mankato, Minn,

Bacon Electric Timer Corp., 4513 Brook-
lyn Ave., Cleveland, Ohio

Cleveland Time Clock & Service Co., Su-
perior Ave. at E. 27th St., Clevelan(l,
Ohio

Cramer Co., R. W., Centerbrook. Conn.
(See page 169,)

Eagle Signal Corp Moline, IlL.

Klectric Controls Con) 68 Murray St..
New York, N. Y.

Fernwall, Inc., Ashland, Mass.

F‘rober-Faybor Co., Chagrin Falls, Ohio

tieneral Electric Co., Schenectady, N. Y.

Industrial l'.ngineering Corp., Evansville,

. Front

Ind.

Industrial Instrument Co., 2249 14th St.,
S.W., Akron, Ohio

Mercoid Corp., 4201 Belmont Ave., Chi-
cago, 11l

Minneapolis-Honeywell  Regulator Co..
2712 Fourth Ave. S., Minneapolis,
Minn.

Northwestern Clock Co.,
Omaha, Neb.

Paragon Electric Co., 37 W. Van Buren
St., Chicago, Il

Penn Electric Switch Co., Goshen, Ind.

Reliance Automatic Lighting Co.. 1831
Mead St, Racine, Wis.

Rhodes, Inc., M. H., 30 Bartholomew Ave.,

Har trord Conn.
Springfleid, 11l

Brown Bldg.,

Sangamo Electric Co.,

South Bend Current Controller Co.. 2038
River Pk., South Bend, Ind

States Co., 19 New I'nrk Ave., lhnrlford.
Conn., (See page 165.)

Swartzbaugh Mfg. Co., 1336 W. Bancroft
St., Toledo, Ohio

Thomas Clock Co., Seth. Main & Trott Sts.,

Thomaston, Conn.

Thompson Clock Co., H. C., 38 Federal
St., Bristol, Conn.

Tork Clock Co. 31 South St.,, Mount
Vernon, N.

Wadsworth Electric Mfg. Co., 20 W. 11th
St., Covington, Ky.

Walser Automatic Timer Co., 420 Lex-
ington Ave., New York, N. Y.

Ward Leonard Electric Co 31 South St.,
Mount Vernon, N.

Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.

Zenith Electric Co., 845 S. Wabash St.,
Chicago, TIL.

Tape

CELLULOSE TAPE

Insulation Manufacturers Corp., 5653 W,
Washington Blvd.,, Chicago, 11l
Minnesota Mining & Mfg.  Co., 900
Fauquier Ave., St. Paul, Minn.

COTTON or SILK TAPE

.-\nchorkVVebbing Co., 1005 Main St., Paw-
tucket 5
Carolina Narrow Fabric Co., 1036 N.
Chestnut St., Winston-Salem, N. C.
Elizabeth \Vebbing Mills, Pawtucket R. 1.
General Electric Co., Schenectady. N. Y.
Hope Webbing Co., Providence R. I
Insulation Manufacturers Corp, 565 W.
Washington Blvd.. Chicago, Ill.
Krout & Fite Mfg. Co., Allegheny Ave. &
Emerald St., Philadelphia Pa.
T.ambeth Pope Corp New I3edford, Mass.
Linton & Bro., Horace 3081 Ruth St.,
Philadelphia Pa.
Mlca Insulator Co., 200 Varick St.,, New
York, N. Y. (See page 100,)
Priscilla Braid Co., 1309 Broad St., Cen-
tral Falls, R. I,

Sidebotham, Inc John, 4317 Griscom St.
(Frankford) Philadelphia. Pa.
Westinghouse Electric & Mfg. Co., East

Pittsburgh, Pa.

VARNISHED TAPE

Aeme Wire Co. 1255 Dixwell Ave.. New
Haven, Conn.
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Paris’ new airport
is site of
air-traffic squabble

Milan anti-tank missile
heads toward
mass production

Another U.S. company
bought by Siemens

Philips tests
video telephone net

International newsletter

in its domestic market. That's because Plessey’s chance of profit de-
pends on use of System 250, and the British Post Office has selected a
rival GEC processor for future stored-program exchange control. So far,
the most BPO has offered is to consider the switch module—when it’s
ready for possible use with the GEC processor.

The swankiest new airport in Europe is undoubtedly Roissy/Charles
de Gaulle, just north of Paris. But air-traffic controllers for the Paris re-
gion are deeply concerned over the new ATC plan that went into effect
when the new airport went into service in mid-March. The controllers
say that the new plan cuts safety margins to the bone. Although they
don’t fault the Thomson-CSF radar equipment itself at Roissy, the con-
trollers claim that it was too hastily installed and still needs much ad-
justment to cut out blind spots and fixed echos. The pilots, too, are wor-
ried, and their union is clamoring for a new traffic plan—fast.

The first electronic weapons system in a series of joint German-French
missile development projects is now entering the mass production stage.
The system, called Milan, is an anti-tank missile for infantry use,
10,000 of which will be made by France’s Aerospatiale and West Ger-
many’s Messerschmitt-Boelkow-Blohm, the two Milan developers.
Also part of the government contract are 200 launchers and associated
training equipment. The 25-pound Milan system is a second-generation
anti-tank missile with manual aiming but with fully automatic guidance
to the target. Its maximum range is about 2,000 yards. Other joint MBB-
Aerospatiale missile systems, which are now being troop-tested, are the
Hot anti-tank missile for firing from vehicles and helicopters, and Ro-
land, a missile against low-flying aircraft.

Taking advantage of what the firm calls “an interesting dollar-mark ex-
change parity”, West Germany’s Siemens AG is strengthening its toe-
hold in the U.S. electronics market by acquiring companies. Following
last year’s purchase of the New Jersey-based test equipment maker
Computest Corp. is this month’s acquisition of the Dickson Electronics
Corp., a 1,300-man components company in Scottsdale, Ariz., for
which Siemans paid $8.7 million.

Culminating several years of development work at Philips Gloeilam-
penfabrieken is a video telephone network linking some 65 subscribers
in the Netherlands. The trial network, which extends over more than
200 miles, is to be used for studying methods of transmission, design of
exchanges and the potential of the video telephone as a new means of
communications. In the 325-line, 1-megahertz system all signals except
the video pulses are transmitted in digital form within the blanking peri-
ods. In contrast to the six- and eight-wire Picturephone system in the
U.S., the Dutch network uses only four wires. Other advantages, a Phil-
ips researcher says, are the system’s high audio quality and the greater
flexibility that digital transmission affords.
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ACDC ANNOUNCES THE GRAND OPENING OF OUR NEW
HIGH EFFICIENCY POWER SUPPLY.
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We've opened it up to give you an inside look at things
like the modular construction that adds to reliability
and simplifies circuit check out...the low voltage drop,
high speed rectifiers that combine the best elements of
reliability, speed and low forward voltage drop...the
low impedance output capacitors that reduce high
frequency ripple to about 5mV peak-to-peak...and the
sealed input EMI filter that minimizes conducted RFI.

These 20KHz inaudible switchers operate from 115/
230VAC, 47-63Hz or from 150VDC with 70% efficiency
and 0.1% regulation. (100VAC also available).
Overvoltage and overload protection is standard and
EMI is minimized by shielding and filtering. (We even
offer an optional built-in filter for compliance with
Mil-Std 461, CEO03). You get low inrush on turn on for
soft start and can parallel up to six switchers in master-
slave configuration.

There are 10 models in this new series. Five 300 watt
models range from 5V at 60A to 24V at 14A. Five 500
watt models range from 5V at 100A to 24V at 23A.
They’re all in our new brochure. Justcircle
the reader service number and we’'ll get a
copy to you right away. However, if you
would like a copy of our 64-page cata-
tog containing information and tech-
nical data on our complete line, fill-
out the coupon or write to us on your
company letter- head.

=
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Name

Company Name

Address

Cliylr = State Zip Code

acdc electronics inc

Oceanside Industrial Center Oceanside, CA 92054 (714) 757-1880
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MOS breakthrough. .. from MOSTEK

the 4K RAM
in a 16-pin

package!




MOSTEK’s

4K RAM is No.I
in ease of use,
performance,
and volume
availability

MOSTEK's top design and
process engineers worked
nearly three years to produce
a 4096-bit RAM with the
optimum combination of ease
of use, performance, and
volume availability. The
MK4096P is the result.

Easy to use. Most
important, the MK4096P was
designed to a 16-pin dual
in-line configuration, enabling
memory engineers to achieve
the greatest possible memory
storage in the smallest area.
For example, using
conservative PCB layout rules,
the 16-pin package can
provide 56% more memory
storage per unit area than the
alternate 22-pin package;
83% more using more dense
PCB layouts.

Other design advantages
include:

* readily available automatic
insertion equipment can be
used in board assembly

MOSTEK

* voltage pins are located on
the corners to simplify

PCB layout

¢ all inputs including clocks |
are directly TTL compatible
with low capacitance of

8 picofarads

* outputs are TTL compatible,
three state

* the circuit is extremely
tolerant of noisy system
environments

Performance.

MOSTEK's MK4096P features
an access time of 350 nsecs
and read or write cycle times
of 500 nsecs. Active power is
under100 xW/bit. Refresh time
for each of the 64 row ad-
dresses is 2 milliseconds. All
specifications are guaranteed
over a temperature range of
0°to +70°C.

Volume availability. A
major MOSTEK design goal
was to make the MK4096P a
high-yield, mass-producible
MOS circuit. To accomplish
this, a special N-channel self-
aligned gate, polysilicon-inter-
connect process was devel-
oped to eliminate all contacts

uTPUT
64 SENSE AMPS LATCH AND!
[DATA W/DATA QUT GATING BUFFTR
DATA OUT
Opa)

- Vg
-V
>V
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from the storage matrix. Also,
the single transistor cell
design markedly reduces
chip size. Design layout rules
were intentionally conserva-
tive to allow for further
manufacturing efficiencies.
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MOSTEK's capability in
volume RAM production is
proven by past production
experience. MOSTEK is now
one of the largest producers
of MOS RAMs, having
delivered a total of over 2
billion bits. The present RAM
production level is over 250
million bits per month.

Want to know more? Then
call your local MOSTEK
distributor or representative or
contact MOSTEK, 1215 West
Crosby Road, Carroliton,
Texas 75006, (214) 242-0444.

MOSTEK

®

moves forward...in memories.



HYBRID micr

OCIRCUITS

UNIVERSAL
ACTIVE FLTERS

TELEPHONE
TONE FILTERS

PRECISION

LADDER NETWORKS

DAC/ADC
PRODuUCTSg

POWER
AMPYL iE IERS

VOLTAGE
REGULATORSg

INDUSTRIAL
CONTROL
CchUl?S

CusTOM
OISPLAY

SUBSTRATES
g HYBRID MEDICAL

FUNCTIONS

MODEM FILTERS

MIL-PERFORMANCE
MICROCIRCUITS

Beckman Electronic Component Distributors

EASTERN
REGION

Arrow/Angus
P.O Box 126
Moorestown N J
(609) 235-1900
(215) 928-1800

Arrow Electronics
5207 East Dr
Baltimore. Md
(202) 737-1700
(301) 247-5200

Arrow Electronics, Inc.
900 Route 110
Farmingdale, N Y

(516) 694-6800

Arrow Electronics, Inc.
295 Treadwell St
Hamden, Conn

(203) 248-3801

Arrow Electronics. Inc.
No 15 A Street
Burlington, Mass

(617) 273-0100

Arrow Electronics, Inc.
285 Midland Ave
Saddle Brook. N J
{201) 797-5800

Harvey R & D Electronics
44 Hartwell Ave
Lexington, Mass

(617) 861-9200

Kieruitt Electronics. Inc.
49 Bestpage Rd
Hicksville. N Y.

1516) 433-5530

Kierultt Electranics, Inc.
5 Industnal Dr
Rutherford N J

(201) 935-2120
Lynch-Gentry
Associates. Inc.

1932 Drow Street
Cimarwater Fla

{813) 443-2697

Lynch-Gentry
Assaciates, Inc.

3470 Bowman Dr
Winter Park Fla

{305) 671 7649
Marshall Industries

G. S. Marshall Products
Group

88 Neexdham St

Newton Highlands Mass
(617) 965-5115

Marshall Industries

G. S. Marshall Products
Group

230 Sherwood Ave
Farmingdale LILNY
{5161 293-4141

M & C Sales

1106 Burke St
winston-Salem N C
19191 723-1001

M & C Sales

904 Bob Walluce Ave
Hunteville Als

(205) 539-8476

Ossmann Component
Sales Corp.

395 Cleveland Dr.
Buffalo. N Y

(716) 832-4271
Ossmann Component
Sales Corp.

411 Washington Ave
Kingston, N Y

(914) 338-5505

Ossmann Component
Sales Corp.

280 Metro Park
Rochestar N'Y

(716) 442-3290

Ossmann Component
Sales Corp.

132 Pickard Building
Syracuse NY

(315) 454 4477
Ossmann Component
Saies Corp.

1911 Vestal Parkway East
Vestal NY.

(607) 785-9949

CENTRAL
REGION

Magnuson Electronics
2420 Oakton St

PO Box 130

Mount Prospect. il
(312) 956-0700
Magnuson Electronics
1246 West 7th St

St Paul. Minn

(612) 227-8495

Norvell Electronics
10210 Monroe Dr
Dallas Ten

(214) 350-6771
Norvell Electronics
6440 Hillcroft Ave
Houston, Tex

(713) 774-2568
Norvell Electronics
3340 S Memoraal Dr
Tuisa, Okla

(918) 663-1247

Sheridan Sales Co.
Box 37826
Cincinnati Ohio
1513) 761-5432
Sheridan Sales Co.
Box 4457
Cleveland Ohio
(216) 524-8120

Sheridan Sales Co.
Box 423

Dayton Ohio

(513) 277-89MN1

Sheridan Sales Co.
33708 Grand River Ave
Farmington Mich
{313y 477-3800

Sheridan Sales Co.
PO Bon 677
Florissant Mo
(314) 837-5200

Sheridan Sales Co.
Suite 5009

1717 Penn Ave
Wilkinsburg Penn
(412) 244-1640

WESTERN
REGION

Atmac/Stroum Electronics
8888 SW Canyon Rd
Portland Ore

(503y 292-3534

Almac/Stroum Electronics
5811 Sixth Ave South
Seattle Wash

{206) 763-2300

Marshall Industries

G. S. Marshall Products
Group

5633 Kendall Court
Arvada Colo

(303) 423-9670

Marshall Industries

G. S. Marshall Products
Group

835 W 22nd Street
Tempe, Anz

(602) 968-6181

Marshall Industries

G. S. Marshall Products
Group

9674 Telstar Ave

El Monte Ca

(213) 686-0141

Marshali Industries

G. S. Marshall Products
Group

8057 Raytheon Rd

San Diego Ca

(714) 278-6350

Marshall Industries

G. S. Marshall Products
Group

788 Palomar Ave
Sunnyvale, Ca

(408) 732-1100

Wyle Distribution
Group:

Eimar Electronics
6777 East 50th Avenue
Commerce City, Colo
(303) 287-9611

Elmar Electronics
2288 Charleston Road
Mountain View Ca
(415) 961-3611

Liberty Electronics
124 Maryland Street
El Segundo Ca
{213) 322-8100

Liberty Electronics
3130 North 27th Avenue
Phoenix. Anz

(602) 257-1272

Liberty Electronics
8248 Mercury Court
San Diego, Ca
(714) 565-9171

Liberty Electronics

5305 Second Avenue South
Seattie, Wash

(206) 763-8200



For breadth

of line In microcircuits
or in information,
hit the right books.

Reliable, at-hand sources are some of the good things in
life. Like the encyclopedia, for compact information. And,
to more and more electronic designers, Beckman for our
broad line of high-quality hybrid microcircuits at
competitive prices.

Our distributors are a main reason. All around the country,
they're stockpiled with the full ine of standard hybrids, as
well as with our industry-leading DIP resistor networks,
timmers, dials and pots. So they can offer delivery as
fast as any in the industry, and usually faster.

Typical Beckman standards include universal active fil-
ters, for example. And telephone tone frequency filters.
Precision ladder networks. Four-quadrant multiply-
ting DACs. Successive approximation ADCs. High-power.
high-slew FET input Op Amps. High-reliability MIL voltage
regulators. And dual - tracking voltage regulators.

Our custom hybrid service is also something to turn to.
Because we produce custom alterations or new products

In infinite variety. To time schedules few others can meet.
We either build to customer design and specs or supply
the design help when needed.

Typical custom units are modem and tone frequency fil-
ters. Entertainment system hybrid DACs and equalization
filters. Custom display substrates (calculators, watches).
Medical diagnostic timing and control functions. MiL-per-
formance log amps, regulators, DACs. ADCs, and many
others.

The point 1s, as a hybnd source. the Beckman line and
distributor system are front-runners. For high qualty and
fast delivery. For competitive price and thorough service
—including even a toll-free telephone express system to
get literature to customers in just days. (Call toll-free 800-
437-4677) It's no wonder thousands of designers

think of the Beckman catalog as
a ‘most-valued reference work.” Beckma n°®

HELIPOT DIVISION
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When you deal with Piher you know you are dealing
with one of Europe’s foremost component manufac-
turers — and that's important to you, the customer.
Because we only manufacture for you. No question of
giving you long delivery dates because we divert com-
ponents for our own product lines. We haven’t any.
Our component manufacture is for you — totally.

We have a wide range of high quality components — at
really competitive prices. Demand for our carbon film
resistors, for instance, is so high that our current
production is committed months ahead. Our new manu-
facturing plantin the U.S.A.—operational early in 1974 —
will help speed resistor deliveries. But we have other,
shorter-term delivery components available. Trimmer,

spindle and rotary potentiometers, semi-conductors,
ferrites, capacitors — all high quality items.

Send for our data sheets if you want to be kept in touch
with the Piher range. Find out more about us, it pays.

S PIHER

Head Office—Spain - Riera Cafnadd, s/n. Apartado de Correos 53,
Badalona (Barcelona) Spain. Tel: 383 03 00. Telex: 59521

PIHER International Corp. 1239 RAND ROAD, DES PLAINES, ILLINOIS 60016. Tel: 312-297 1560. Telex 282514
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Souped up
recorders
at low
octane
prices

Electronlcs/March 21, 1974

For all kinds of sensitive chart recording at sensible
prices, Esterline Angus servo recorders give you more
of what you need to win the data grand prix or Saturday
night dirt track enduro. Solid reliability is the heritage
of 70 years of top performance power instrumentation.
Great sensitivity and response speed is the modern
edge. Check us out!

Behind each winner a family

You’re looking at the iceberg’s tip. The newest low-cost
Miniservo line of 10 cm servo recorders comes in bench,
rack, panel, and original equipment models. One beauty
gives 8 speeds, 5 spans and sells at a price competitive
to any recorder on the market today. Speed Servo Il ink-
less or ink 10” (25.4 cm) recorders offer hundreds of
variations and options, basic sensitivity of 500 »V and
response speed better than 0.3 sec. Multi-channel cham-
pion is the Multipoint, ink or inkless, 24 channels—very
simply the most reliable unit of its type.

Ask for Servo recorder catalog package S-1 from
Esterline Angus, Box 24000, Indianapolis, Indiana 46224,
Tel. 317 /244-7611.

E ESTERLINE ANGUS

A UNIT OF ESTERLINE CORPORATION

Circle 63 on reader service card 63



BOURNS'

E;

SINGLE-TURN CERMET
POTENTIOMETER

= VASTLY IMPROVED
ADJUSTABILITY

» TWELVE TERMINAL
STYLES

» SEALED FOR WAVE
SOLDERING

Meet Bourns new Model 3386, a product that both
buyer and engineer can love . . . with super adjust-
ability that makes for easy, accurate trimming, AND
at a budget balancing price. Most importantly, it's
a BOURNS product . . . and that means QUALITY
and PERFORMANCE you can believe-in, and
SERVICE you can depend-on.

QUALITY
SERVICE
VALLE

For complete details, contact your local Bourns
representative or distributor, or the factory direct.

TRIMMING

actual slze

‘o‘@e

SIGNIFICANT SPECIFICATIONS

« typical CRV less than 1%+ infinite resolution « TC
of =100PPM/°C to 200K ohms ¢ power of .5 watt
at 85°C ¢ thin 3" square size

In productlon
quantlties

BOURNS

TRIMPOT PRODUCTS DIVISION » 1200 COLUMBIA AVE.. RIVERSIDE, CALIF. 92507

64 Circle 64 on reader service card
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Probing the news

Analysis of technology and business deveiopments

Recession? Not for
U.S. electronics firms

From coast to coast, billings and bookings are
up as companies carry out expansion plans

“Everyone seems to be waiting for
the other shoe to drop, and it isn’t
dropping.” The other shoe in this
case is the much-forecast, much-
talked-about recession. That obser-
vation by John Buchholz, senior
vice president at Bunker-Ramo
Corp., sums up neatly the feelings of
officials of the electronics industries
as they navigate boldly through an
unsettled economy.

Buchholz sees “no reason at this
point in time for any pessimism,” a
view that is subscribed to from coast
to coast. Comments about business
so far this year range from National
Semiconductor’s “absolutely un-
believable” to Hewlett-Packard’s
“very good.” And even where a late-
year decline in the growth rate is
predicted, many company planners
tend to exclude themselves.

Fueling the optimism is the
healthy state of bookings and bil-
lings. For example, Buchholz says
that Amphenol Connector divisions’
booking-billing ratio, compared to
the first quarter of 1973, is 10% to
15% stronger. “In the Amphenol di-
visions, everything in the United
States is going according to our
plans of last fall. Business is very
solid,” he says. This far into the
year, domestic connector business
for Amphenol is 5% to 10% better,
Buchholz notes, “and business in
Europe is running better than we
had expected.”

On the West Coast, National
Semiconductor’s vice president of fi-
nance, John Hughes, says the com-
pany is “booked heavily into 1975.”
The firm had third-quarter sales of
$66 million, up from $22 million the
previous quarter, and, says Hughes,
“We’ll more than double that fig-
ure” in the fourth quarter.

Electronics/March 21, 1974

With experts predicting a boom
in the test and measurement indus-
try, Tektronix Inc. reports a 28% in-
crease in the order rate for the first
two quarters (through April) of this
fiscal year over that of the first two
quarters of last year. The sales fig-
ure is up 41%, while backlog has
leaped 70%.

This whole year, says Richard
Reisinger, development manager,
“is going to be as good or better
than” last. He admits that “for some
time, our corporate management ex-
pected a slowdown in the economy,
and we are seeing it. But we ex-
pected it to have more of an impact
on Tektronix. It hasn’t. And we’re
reasonably optimistic” that Tek will
grow.

Richard J. Osborne, executive
vice president, finance and business
development, at Fairchild Camera
& Instrument Corp., echoes the
views of his industry peers. “We
continue to book more than we are
shipping,” he says, although he
offers no figures. “In spite of the
general economy,” he adds, “we ex-
pect this to be a good year.”

No worry. At Allen-Bradley Co.,
the booking/billing ratio is down
from the first quarter of 1973. “This
is of no great concern, however,”
notes Stanley J. Kukawka, vice pres-
ident and general manager of the
firm’s Electronics division. “There is
more caution today on long-term
commitments and inventory bills,
and we have more capacity on
stream, and so can ship bookings
faster than a year ago,” he says. Al-
len-Bradley plans for a 10% increase
in shipments over the level in 1973,
and so far is doing that.

In the Boston area, the planners
at Data General Corp. like to quote

Looking up. Sprague's Welch, top, and Al-
len-Bradley's Kukawaka both expect busi-
ness to increase during 1974.

Edson DeCastro, president, who
says that there are so many econo-
mists saying so many different
things that you can always find
someone to say something that you
want to hear. So neither they nor
their counterparts at Digital Equip-
ment Corp. nor Sprague Electric
Co. profess to pay much attention to
dire warnings.

The figures back them up. Sales
and bookings for each have in-
creased from those of last year. A
Data General spokesman says
bookings are up significantly, with
increases spread across all appli-
cations and geographic areas. The
minicomputer market, says the
spokesman, will counter cyclical
swings in the general economy. “It
has always come through the swings
OK,” he says.

Neal W. Welch, chairman and
chief executive officer at Sprague,
says that the outlook for both do-
mestic and overseas operations in
1974 continues to be strong. “We
have an open-order backlog at year-
end in excess of $100 million. Evi-
dence is toward a continued healthy
demand for our product in virtually
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ELECTRONIC and ALLIED INDUSTRIES

1B & C Insulation Producta. _Ine, 22 W,
21st St.,, New York,
Brand & Co., Wllllam, 276 Fourth Ave.,
New \ork. N.
Continental- Diamond ‘Fibre Co., 13 Chapel
., Newark, Del.
General Electric Co., Appliance and Mer-
chandise Dept., Bridgeport, Conn.
Insulation Manufacturers Corp., 565 W.
Washington Blvd., Chicago, Ill.
Irvington arnish & Insulator Co., 10
Argyle Terrace, lrvington, N. J.

Mica Insulator Co., 200 Varick St., New
York, N.

New Jersey Wood Finishing Co., Elec-
trical Insulation Dept., ‘Woodbridge,

N. J.
O\\ens Corning Fiberglas Corp., Nicholas,

% Toledo Ohi
Pe’nce 0., T, 235 Scott Blvd.,, Cov-
ington,

K
Respﬁo.llnc., Wellington Ave., Cranston,

standard Insulation Co., 74 Paterson Ave.,
East Rutherford,

Sullivan & Sons Mfg. Co., J., 2224 N.
Ninth St., Philadelphia, Pa.

Westinghouse Electric & Mfg. Co., Kast
Pittsburgh, Pa.

Terminals

see Posts

Transformers

CURRENT TRANSFORMERS

Acme Electric & Mfg. Co., 31 Water St.,
Cuba, N. Y.

Amerlcan Trans(ormer Co., 178 Emmet
St., Newark, N. J. (See pnze 36.)

Awmplifier Co. of America, 17 W. 20th St.,
New York., N. Y.

Arlavox Mfg. Co., 130 S. Green St., Chi-
cago, 11l

Chicago Transformer Corp., 3501 W. Ad-
dison St., Chicago, 11l. (S8ee page 139.)

Davis & Co., Dean W, 549 W. Fulton St.,
(*hicago, 111,

De Vry Corp., 1111 Armitage Ave., Chi-
cago. 11l

Dmicf\? Coil Co., North St, Caledonia,

Dongan Electric Mfg. Co., 2987 Franklin
St., Detroit, Mich
Doy le, Ine., James W., 311 N. Desplaines
Chicago. 1.
Eastern Specialty Co., 3619 N. Eighth
St., Philadelphia, Pa.
Electrical Facilities, Inc., 4224 Holden St.,
Oakland, Cal.
Ferranti Electric, Inc.,, RCA Building,
New York, N. Y
Freed Transformer Co., 72 Spring St.,
New York, N. Y.
General Controls Co., 801 Allen Ave,
Glendale, Cal.
General Transformer Corp., 1250 W. Van
Buren 8t., Chleago, Ill. (See p. 23.)
Hadley Co., Robert M., 711 E. 61st St.,
Los Angeles, Cal.
Halldorson Co., 4500 Ravenswood Ave.,
Chicago, Il
Jefferson Electric Co., Bellwood, IIl.
Kenyon Transformer Co., 840 Barry St.,
New York, N. Y. (See page 164.)
Magnetic Windings Co., 16th & Butler
Sts., Easton, Pa.
New York Transformer Co., 51 W. 3rd
New York, N. Y.
Norwatk Transformer Corp., South Nor-
walk, Conn.
Oxford Tartak Radio Corp., 915 W. Van
Buren St., Chicago, Ill,
Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.
a(llo Receptor Co., 251 W. 19th St., New
York, N. Y.
RCA Mfg. Co.,, Camden, N,
Skaggs Transformer Co 5894 Broadway,
I.os Angeles, Cal.
Sola Electrle Co., 2525 Clybourn Ave.,
Chlcago, Ill, (See page 7.)
Standard Transformer Corp., 1500 N. Hal-
sted St., Chicago, 11l. (See page 145.)
Superior Electric Co., 32 Harrison St.,
RBristol, Conn,
Thordarson Electrle Mfg. Co., 500 W,
Iinron St., Chleago, I, (See p. 130.)
Unlted Transformer Co., 150 Varlek St.,
New York, N. Y. (See puge 2.)
Utah Radio Products Co., 820 Orleans St.,
Chicago, TI1.
Western  Klectro-Mechanical Co., 300
Broadway, Oakland, Cal.
Weston Klectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.
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(Parts, Accessories and Materials)

INSTRUMENT TRANSFORMERS

Allis-Chalmers Mfg, Co., Mllwaukee. Wis.

Amerlcan Trans(ormer Co, 178 Emmet
St., Newark, N. (See page 36.)

Condit Works, Allis- Chalmers Mfg. Co.,
Hyde Park Station, Boston, Mass.

Duncan Ilectric Co., 4 S. Third St.,
Lafayette, Ind.

Electrical Facilities, Inc., 4224 Holden St
Oakland, Cal.

Erie 19 lectric Co., 124 Church St., Buffalo,

City)
Indianapolis, Ind.
General Electric Co., Schenectady, N. Y.
Hollywood Transformer Co., 645 N.
Martel Ave., Los Angeles, Cal.
Newark Transformer Co., 17 Frelinghuy-
sen Ave.,, Newark, N. J.

New York Transformer Co., 31 W. 3rd S¢.,
New York, N. Y. (See page 123.)
Niagara Electric Improvement Corp., 122

E. 424 St.,, New York, N.
Roller-Smith Co., Bethlehem, Pa
Sangamo Electric Co., Springfield, Ill.
Sparkes Mfg. Co., 318 Jefferson St.,

ar
Stnndnrd Truns(ormer Co., 140 Dana St.,
E., Warren, Ohlo, (8ee pnge 145.)
Statecs Co., 3 New Park Ave. Hartford,

onn.
Surges Electric Co., 101 E. Seeboth St.,

Milwaukee, 8.
Uptegraft Mfg. Co., R. E., Scottdale, Pa.
6400 Plvmouth

Wagner Electric Com
Ave., St. Louis, Mo.

Westinghouse Electric & Mfg. Co., Bast
Pittsburgh, I’a.

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

1. F. TRANSFORMERS
Aladdm Radio Industries, Inc., 5§01 W.
6th St., Chicago, IlL
Amerlcan Transformer Co., 178 Emmet
St., Newark, N. J. (See page 36.)

Esterllne—Angus Co., {(Speedway

New-

Anaconda Wire & Cable Co., 25 Broad-
way, New York, Y.

Automntlo \vlndlngs Co. 900 Passale
Ave., Enst I'assale, N. J. (See p, 9.)

Carron Mfg. Co.,, 415 S. Aberdeen St.,
Chicago, Ti.

D-X Radio_ Products Co., 1575 Milwaukee
Ave,, Chicago, Il

General \Vlnding Co., 234 W. 31st St
New York, Y.

Guthman & Co le 1., 400 S. Peoria St..
Chicago, .

Hammarlund Mfg. Co., 424 W. 33d St.,
New York, N. Y,

Meissner Mfg. Co., Mount Carmel, Il

Millen Mfg. Co.,, James, 150 Exchange
St., Malden, Mass.

Miller Co., J. W., 5917 S. Main St., Los
Angeles, Cal.

National Co, 61 Sherman St., Malden,

ass.

Philco Radlo & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Sickles Co., F. W., Springfield, Mass.

Teleradio Engineering Corp., 484 Broome

St., New York, N. Y.

Triumph Mfg. Co, 4017 W. Lake St.,

Chicago, Il

RECEIVER AUDIO & POWER
TRANSFORMERS

\cmeC Electric & Mfg. Co., 31 Water St.,

uba. N.

Amerlean Trnnslormer Co.,, 178 Emmet
St., Newark, N. J. (See page 36.)

Amplifier Co. of America, 17 W. 20th St,,
New York,

Arlavox Mfg. Co 430 S. Green St.. Chi-
cago, Tl

Audio Development Co.. 123 Bryant Ave..
N., Minneapolis, Minn.

Cinaudagraph Speakers, Inc,, 3929 S,
Michigan Ave., Chicago, Ill.

Colllas Radlo Co., 2920 First Ave,,

apids, Jowa.
De Vry Corp., 1111 Armitage Ave., Chi-
cago,

1.
Dinion Coil Co., 1 North St.,
N. Y.

Cedar

Caledonia,

Doyle, Inc., James W,, 311 N. Desplaines
St., Chicago, Il

Electroni¢c Transformer Co. 515 W, 29th
St., New York, N. Y.

Ferrantl Electrle, lnc, 30 Rockefeller
I’lnza, New York. N. Y. (See p. 173.)

Freed Transformer Co., 72 Spring St
New York, Y.

General Nadio Co, 30 State St.,
bridge, Mass.

General Transformer Corp., 1250 W. Van
Buren St.. Chlcago, 111, (See page 23.)

Hadley Co.. Robert M., 711 E., 61st St.,
Los Angeles, Cal,

Cam-

Halldorson Co.,
Chicago, Il.

Hollywood Transformer Co., 6456 N. Mar-
tel Ave., Los Angeles, Cal.
Jefferson Electric Co., Bellwood, Il
Kenyon Transformer Co., 840 Bnrry St.,
New York, N. Y. (See page 164.)
Magnetic Windings Co., 16th & Butler
Sts., Easton, Pa.

New York Transformer Co., 51 W. Third
St., New York, N. Y. (See page 123.)

Norwalk Transformer Corp., South Nor-
walk, Conn.

Phelps Dodge Copper Products Corp., 40
Wall St.,, New York, N. Y.

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Rnytheon Mfg. Co., 190 Willow St.,
Waltham, Mass. (See page 150.)
Skaggs Transformer Co., 5894 Broadway,

Los Angeles, Cal.
Standard Transformer Corp., 1500 N Hal-
sted St., Chlcago, 1ll. (See page 145.)
Superior Electric Co., 32 Harrison St.,
Bristol, Conn.
Thordarson Electric Mfg. Co., 500 W.
Huron St., Chicago, 111. (See p. 130.)
Itali Radio I'roducts Co., 820 Orleans
. Chicago. T1.

4500 Ravenswood Ave.,

TRANSMITTER TRANSFORMERS

\merlcnn Translormer Co., 178 Emmet
t., Newark, J. (See page 36.)
(olllns Radlo Co., 2920 First Ave., Cedar
Rapids, Towa.

Doyle, Inc., James W., 311 N. Desplaines
St., Chicago, Ill.

Ferranti Electric, Inc., RCA Building,
New York, N. Y.

Freed Transformer Co., 72 Spring St.,
New York,

Hadley Co., Robert M., 711 E. 61st St.,
Los Angeles, Ca

Halldorson Co., 4600 Ravenswood Ave.,
Chicago, 1l

Jefferson Electric Co., Belllwood,* Ill.

Kenyon Transformer Co., 840 Barry St.,
New York, N. Y. (Nee page 164.)

New York Transformer Co., 51 W, 3rd St.,
St., New York, N. Y. (See page 123.)

Norwalk Transformer Corp., South Nor-

walk, Conn.
190 Willow St.,

Raytheon
Waltham, Mass.

RCA Mfg. Co Camden, N. J.

Skaggs Transformer Co., 5894 Broadway,
Los Angeles, Cal.

Standard Transformer Corp.,, 1500 N.
Ialsted 8t., Chicago. 11l. (See p. 145.)

Thordarson Electrle Mfg. Co., 5300 W.
Huron St.,, Chleago, 11l. (See p. 130.)

Unlted Transformer Co., 150 Varlek St.,
New York, N. Y. (See page 2.)

Utah Radio Products Co., 820 Orleans
St., Chicago, TlL

VOLTAGE REGULATING TRANSFORMERS

Acme Electric & Mfg. Co., 31 Water St.,
Cuba, N. Y.

American Trnnu(ormer Co., 178 Emmet
St., Newark, N. J. (See page 36.)
\mpliﬂer Co. of America, 17 W. 20th St.,

New York, N. Y.
Audio Development Co., 123 Bryant Ave.,
N., Minneapolis, Minn.
Boonton Radio Corp., Boonton, N. J,
Clark Controller Co., 1146 E. 152d St.,
Cleveland, Ohio
Freed Transformer Co., 72 Spring St.,
New York,

General Trnns(ormer Corp., 1250 W. Van
Buren St., Chlcago, Ill. (See page 23.)

Hadley Co., Robert M., 711 E. 6iIst St.,
Los Angeles, Cal

Halldorson Co., 4500 Ravenswood .ve,
Chicago, 11l

International Transformer Co., 17 W,
20th St., New York, N. Y.

New York Trnnsformer Co., 31 W. 3rd
St., New York, N. Y. (See page 123.)

Norwalk Transformer Corp., South Nor-
walk, Conn,

Raytheon Mfg. Co., 190 Willow S§t.,
Waltham, Mass. (See lmxe 150.)

RCA Mfg. Co., Camden, N.

Skaggs Transformer Co., 5894 Broadway,
Los Angeles, Cal.

Sola Electrie Co.,, 2525 Clybourn Ave,,
Chlcago, 111, (See page 7.)

Standard Transformer Corp., 1500 N,
Halsted St,, Chicago, 111, (See p. 145.)

Superior Electric Co., 32 Harrison St.,
Bristol, Conn,

Thordarson Electrle Mfg. Co., 500 W.
Huron St., Chleago, Ill. (See p. 130.)

Unlted Transformer Co.. 150 Varlck St
New York, N. Y, (See page 2.)
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Probing the news

all of the markets we serve,” he says.

But West Coast distributor Lib-
erty Electronics, a division of Wyle
Laboratories, warns that bookings
in the components business can be
“a bit of a confusion factor to
people.” Sid Spiegel, Liberty’s presi-
dent, says, “I think that last year,
with all the publicity concerning the
energy shortage, people did even
more extra buying.”

Lending added strength to the
general feeling of prosperity are the
plans of many electronics firms to
carry out expansion plans. Some, in
fact, have decided to broaden or ac-
celerate those plans. One of these is
Bunker-Ramo.

Vice president Buchholz says that
the Amphenol divisions have in-
creased capital-expansion plans,
both for acquisition and growth.

More growth. Hewlett-Packard
Co., where Ed van Bronkhorst, vice
president and treasurer, expects the
growth trend to continue, will spend
$100 million in fiscal 1974 on capital
investment. Last year’s figure was
$81 million. The main expenditure
will be for six new plants both in the
U.S. and overseas. And at Digital
Equipment Corp., the emphasis on
expansion of the past few years will
continue. The company is thinking
about building a plant in Korea for
the fabrication of core memories.
Minicomputer rival Data General,
too, is thinking of a new plant.

National Semiconductor is also
gearing up for increased semicon-
ductor demand by increasing its
capital spending from the $13 mil-
lion of last year, to more than $16
million for fiscal 1974. A portion of
that budget will be spent on a new
wafer-fabrication plant. Financial
vice president Hughes believes this
increased capital spending on the
part of National and other com-
panies illustrates the industry’s im-
munity to recession. “We don’t be-
lieve a recession will affect National
or the industry,” he says. And while
semiconductor content of TV sets
is climbing “see panel”, Zenith ex-
pects to have at least as good a year
as 1973, which set records for dol-
lars and units. So far, first-quarter
sales are ahead of last year’s quar-
ter.
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‘Everybody’s popping circuits’

Texas Instruments has earned a reputation in the semiconductor industry
for its on-target economic forecasts. In the following interview with Larry
Armstrong, Midwest bureau manager of Electronics, Charles Clough, vice
president for semiconductor marketing, tells why TI is optimistic.

“Demand is still exceptionally high for semiconductor products,” says
Charles Clough, Texas Instruments’ vice president for semiconductor mar-
keting. The domestic market for semiconductors should grow about 18%,
he says, to $2.18 billionin 1974.

“The semiconductor market's strong for simple, basic reasons,” he
points out, '‘reasons apart from the governmental and Watergate climate
we read about in the newspapers. And the overriding reason for the contin-
ued demand is a tremendous proliferation of customers using semiconduct-
ors,’”" he says.

“Semiconductors are like vitamin pills today—everybody's popping 74N
circuits.” Last year, 1,450 customers comprised 85% of TI's business, he
says. In 1969, 80% of its business came from 19 customers. ‘‘The standard
logic block, the 7400, makes it very easy for small companies to get into
electronics assembly,’’ he says, and estimates that the average home now
has 3,000 transistor functions.

"“Backlogs are excellent; we've never been in a position with backlogs
such as we are today," he says. But Clough sees a little double ordering to-
day where he saw none six months ago. *‘Conservatively, I'd guess that this
is about 3% or 4% of our backlog. And it's something very secretive,”” he
says. ‘‘When this happened three or four years ago, the approach that the
buyer used was 'Be careful—if you don’t ship the stuff, Fairchild will." The
guy doesn't tell you that today,"* Clough explains. **Our response would be:
‘That's good news; let me apply the capacity somewhere else.” "' Lead
times, he says, won't get back to normal until simetime in 1975, however.
“We define normal as the basic ability to ship 70% of a customer's require-
ments over a three-month period. And the industry won’t get there in
1974."

Pacing the growth of the industry wili be the consumer segment, led by
color TV despite the general nervousness about the economy. "in color
television, | think you'll see about a 20% increase, 1974 over 1973,” he
forecasts. *'If you talk to color TV manufacturers, every one will tell you the
end-equipment market will drop from 3% to 5%, but if you add up the indi-
vidual production plans of each, it will tell you that the end-equipment mar-
ket will increase by 5% to 8%,’ he says. His 20% prediction assumes the
slight decrease, however. The offset is in the increasing semiconductor
content, pegged by Tl at $12 per setin 1974, up from $9in 1973.

Even the embryonic automotive market for semiconductors will show an
increase, despite the gloomy outlook for Detroit. Clough expects a growth
to $76 million to $80 million, up from about $62 million in 1973, principally
because 1974 will be the first full production year for seat-belt interlocks.

Price controls, or lack of controls, do not affect the learning curve pricing
structure that TI diligently adheres to for large volume products. “As vol-
umes increase, prices drop, and it's our intention to price aggressively to
gain volume,’’ Clough says. The most dramatic drops will be seen for the in-
creasingly accepted complex functions: *‘We brought them down in 1973
and we'll do it again in 1974,” he adds.




* eliminates silver scavenging
* prevents base metal bleed-thru
* eliminates silver migration

* allows either soldering or bonding

AVX's development of a new, exclusive technique
for applying silver, nickel and gold terminations on
ceramic chip capacitors is another example of AVX
technical leadership.

AVX ceramic chip capacitors with NiGuard can
speed your assembly and improve dramatically
your production yields.

Nobody makes more . .. or better multilayer capaci-
tors than AVX. This combined with AVX technical
leadership means you can depend on AVX to de-
liver consistent quality chip after chip after chip.
Available in a wide range of sizes. Meets all stan-
dards including EIA, and high reliability MIL
C-55681A specifications. Whether you need chips
in ¥2 pf to 50 mfd ranges or higher, AVX can supply
them. Need applications assistance, it's yours for
the asking.

For complete information,

request a copy of the AVX Short Form Catalog.
Write AVX Ceramics,

P.O. Box 867, Myrtle Beach, S.C. 29577.
Telephone: (803) 448-3191. TWX: (810) 661-2252.
Or D.I.A.L. EEM toll-free (800) 645-9200

(In N.Y. State, call (516) 294-0990).
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Electronics abroad

In Europe, things are good—for now

Component and instrument makers head for Paris show in optimistic mood,
but economic and political problems could mean trouble on horizon

by the European editors of Electronics

Throughout Western Europe, na-
tional economies are seething with
troubles that nobody seems able to
do much about. Inflation threatens
to hit runaway levels, yet there’s no
obvious way to hold down prices
while energy and raw-materials
costs zoom. And while foreign trade
long has been a mainstay for Euro-
pean business, doing business
abroad has become harrowing be-
cause of the erratic world monetary
system. What's worse, at a time
when strong governments are
needed to keep economics growing
rationally, many governments are
shakier than any these countries
have had for a long time.

All told, it looks as if 1974 could
mark the start of a painful transition
from an economy of affluence
toward an economy of scarcity. But
for the 1,000-odd producers of com-
ponents and instruments who will
have their wares on display at the
big annual Salon International des
Composants Electroniques in Paris
in early April, affluence still persists.
Most companies went into 1974
with bulging order backlogs and
plenty of momentum.

Reflecting the tone of cautious
optimism that prevails among Euro-
pean electronics executives now,
Thomson-CSF’s  Philippe Giscard
d’Estaing says, “There are uncer-
tainties, but there’s no inquietude.”

A look at the giant French com-
pany’s components divisions, which
Giscard d’Estaing heads, shows why
there’s no inordinate uneasiness yet
about his operation. Thomson-CSF’s
components sales shot up by more
than one third last year to edge past
$200 million. This year, Thomson-
CSF has budgeted the same kind of
growth. “Last November and De-
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cember,” says Giscard, *“we were
afraid our budget was too high.
Now we see our year-end pessimism
wasn’t right. So far this year, we've
not dropped below budget, either
for orders or production.”

Optimism shared. And Thomson-
CSF is not the only French heavy-
weight with strong 1974 expansion
in sight. RTC—La Radiotechnique
Compelec—the components com-
pany of the Philips group in France,
saw its sales shoot up 22% last year
to top the $200 million mark. Jac-
ques Bouyer, RTC’s director-general,
is thinking of something like 15%
for this year’s growth. But he warns
that the figure could go as high as
30% or as low as 5%. Uncertainties
or no, RTC will invest heavily in new
capacity for the second year in a
row. Smaller companies, too, are
doing well. “We had an explosion in
orders for hybrid circuits last year,”
enthuses Alain Gayet, commercial
director of the Microcircuits division

of Sintra. “Our backlog is up to 10
million francs (roughly $2 million),
and we’ll have another 30% to 35%
jump in sales this year.”

It’s not hard to see why French
component makers feel sure their
domestic market will ring solidly
this year. Set makers gobble up
some 40% of the components used
in France, and they now are project-
ing a strong, but not booming, 1974.
Color-Tv sales, the kingpin item
here, ran about 600,000 units last
year. Paul-Roger Sallebert, general
director of the Fédération Nationale
des Industries Electroniques (FNIE),
reports that his trade group expects
this year’s sales to run about
790,000 sets. “Before the crisis,” he
adds, “we were predicting some-
thing like 825,000.” Other market
watchers, despite a setback in sales
last month, see a chance of a rise to
above 850,000 units.

No matter who is right, it will be a
good year for entertainment elec-
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tronics. Even better, the instrument
and communications markets look
particularly solid. The French Posts
and Telecommunications Ministry
has vowed to double the number of
telephone lines in service during the
next five years, and this year alone,
it will commit some $1.5 billion for
improvements to its telecommu-
nications network. The computer
makers, after a slow 1974 start, now
“expect a normal level of activity,”
reports Maxime Bonnet, marketing
director for Honeywell-Bull. As a
result, mainframe and peripherals
makers should be good customers.

Energy market. Noting that the
domestic outlook isn’t at all bad,
" FNIE’s Sallebert points out that pro-
ducers of telecommunications, mili-
tary, and industrial equipment
should pick up some extra business
because of the deals the French gov-
ernment has been working on with
oil-producing countries. For the
long term, there’ll be other added
energy business.

The government, for example,
has launched a massive project to
get nuclear-power plants on line
and plans to commit some $1.2 bil-
lion yearly for them over the next
seven years. And, although higher
gasoline prices and possible short-
ages may one day impact consumer
electronics as the woes of auto
makers work back through the econ-
omy, this may be more than offset
by nonconsumer gains.

“The more expensive trans-
portation becomes, the more people
will be forced to depend on tele-
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communications,”’ says Louis
Brousse, commercial director for
Schlumberger instruments and sys-
tems.

German optimism. West German
component makers who turn up at
the Paris show will add a further
note of optimism. Their 1974 sales
prospects range from “not bad” to
“as good as last year,” despite a
turndown in growth that’s predicted
for the West German economy as a
whole. For the electrical-electronics
sector, the rise is pegged at between
5% and 10%.

Semiconductor makers will do
much better than this. They are
looking forward to gains of 15% to
20%. Much of the increase will come
from continuing high demand from
German set makers, who account
for more than half the country’s
semiconductor consumption. “We
are not disquieted by the shorter
work weeks at some radio and TV
producers,” says Erich Gelder, mar-
keting manager for ICs at Siemens
AG. “That’s only a temporary
thing,” he adds.

There’s growth also from “new”
semiconductor markets. Gerhard
Liebscher, director of marketing ser-
vices for ITT affiliate Intermetall
GmbH, says semiconductor sales to
watch and clock companies will be
on the rise, even if their growth
slows. Components sales to the auto
industry, too, should stay at about
1973 levels, even though a lot fewer
cars will come off the lines this year.

As for ICs, Gelder foresees a rise
in industry-wide sales of some 17%
in Germany. For discretes, he pre-
dicts that the increase will be 12%.
Siemens, largely because of its
strength in circuits for touch tuners,
foresees a spurt of 70% this year for
its IC sales.

Italian effervescence. The trans-
alpine contingent from Italy will also
come to Paris in an effervescent
mood. There’s no doubt that order
books are bulging for equipment
makers and components makers.
But some market watchers say the
components orders are mostly at-
tempts to counter inflation.

Not so, says Ernesto Bartolozzi,

Looking optimistic. Manufacturers are
heading for Paris components show with
smiles on their faces, despite economic un-

. certainty. Scenes are of last year's show.

marketing director for SGs-Ates,
Italy’s largest semiconductor maker.
He says that his customers are not
stockpiling components, but are us-
ing them now to meet their own or-
ders for consumer electronics, com-
munications equipment, and
calculators. “We see an expanding
market,” he says, “and see no need
to modify expansion plans.”

British worry. The cross-channel
contingent from Great Britain will -
come to the Paris salon with nag-
ging worries. No one yet can guess
how effective the new government
will be at unsnarling the economy.
And, until something like normal
times return, no one can guess what
will happen to color TV, the top in-
come producer.

Set makers are the biggest buyers
of components in Britain, and last
year their output soared to 2.5 mil-
lion sets. This year, sales at the retail
level have slumped between 20%
and 25%, largely because of govern-
ment curbs on consumer credit. Set
output now outstrips demand, but,
so far, that’s not been too troubling;
set inventories were abnormally low
before the government slapped on
its curbs. By midsummer, though,
set makers may have to cut way
back on production, and that will
hurt components suppliers badly.

For the moment, though, compo-
nent makers can sell almost every-
thing they can make. Power ra-
tioning has kept them working
short-time, but their equipment-
making customers have had to do
the same, and so the shortfalls
roughly cancel each other. Delivery
delays for new customers, thus, stiil
run as long as 12 months for items
made from scarce raw materials—
polyester capacitors, for instance.

In most cases, components com-
panies are rushing ahead with ex-
pansion plans made last year before
crisis was in the wind. Semicon-
ductor makers are working on the
assumption that demand will ex-
pand continuously across the board
for ICs. In particular, MOS LsI deliv-
eries are expected to increase fast as
several development projects turn
into production orders. Joe Hurley,
general manager of ITT Semicon-
ductors Ltd., estimates that UK MOS
sales will be up 40% this year, com-
pared with a general UK semicon-
ductor growth rate of about 17%. [J
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Memories

Customers sweat out 4,096-bit RAMs

Computer and peripherals makers are eager to use the big memories

as soon as they reach acceptable yield and performance levels

by Howard Wolff, Associate Editor

Potential users of the new 4,096-bit
MOS random-access memories are
waiting warily and anxiously as
manufacturers of the devices work
to iron out production problems. At
stake for the users are design deci-
sions involving planned and proj-
ected product lines, ranging from
peripherals to computer main-
frames. Dangling before the eyes of
the makers are chunks of a market
that could reach $60 million to $75
million next year.

But the 4-k memory is an elusive,
as well as tantalizing, target—elusive
because it involves manufacturing a

high-density device with the ad-
vanced and sophisticated n-channel
silicon-gate technique; tantalizing
because it is the first semiconductor
to outdo core-memory systems in
both performance and price. That’s
why manufacturers consider 4-k
worth working for, and users gener-
ally think it’s worth waiting for.
Hewlett-Packard Co. seems to
think so. The Palo Alto, Calif., in-
strument and computer maker de-
signed the Texas Instruments
TMS4030 into its new mini-
computer line, only to be stymied by
yield problems at TI's Houston MOs-

4,096-BIT RAMs

production line [Electronics, March
7, p. 25]. H-P has had to go to
Mostek Corp. to fill its demands, a
solution that creates a design prob-
lem in itself because the TI and
Mostek parts are not pin-compatible
(see chart). Datapoint of San An-
tonio, Texas, another TI customer,
also was caught short.

That hole in the 4-k picture needs
patching, most users agree. As Brian
Croxon of Honeywell Information
Systems puts it: “There’s a lack of
maturity. By that, I mean that a
high-volume user likes to see sec-
ond-sourcing pretty early.” Croxon,

PARAMETER MOTOROLA AMI MIL INTEL AMS Tl MOSTEK

6605 6605 MF 7112 2107A 6004 TMS 4030 MK4096P
Cell 3TC 37C 3TC 3TC 3TC 1TC 17C
chip size 179/187 168/195 149/166 137/167 190/220 159/181 157/185
Type N-MOS N-MOS N-MOS N-MOS P-MOS N-MOS N-MOS
Access (ns) =300 <300 400 300 460 300 350
Read cycle (ns}) 450 450 445 500 695 470 500
Power
active/stand by 350/5 <100/0.5 287/49 350/39 130/65 400/2 <400/<12
Power +5 +12 +5 +12 +12 +12 +5 +5 +3 +5+12 +12+5
supplies -5 -3 -2 5 -15 -3 -9
Inputs T°L T2 TEAL T2L DL T2L Tk
Output T2L/ECL T2L/ECL L(z)w-power T2L N/A T2L T2L

TL
Refresh rate (ms) 2 2 2 1 2 2 2
cycles 32 32 16 <100 32 64 60
Samples Now Now Now Now Now Now Now
Production Now 2nd qtr. 3rd qtr. Now Now
74 74 74
Pin compatible to AMI Motorola None Ti, MIL None INTEL None
2107A
No. of pins 22 22 22 22 22 22 16
No clocks 1 1 3 1 3 1 2
Voltage swings Al T2L All T2L : All T?L except
except clock  except clock All T2 L 12 V clock All T2L
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EREAT RONNERTIONE!

On July 20, 1969, at 10:56 p.m., E.D.T., Nell Armstrong made
the first personal contact with the surface of the moon. His famous words,

“That’s one small step for a man, one glant leap for mankind; will live in history!

Edwin Aldrin followed him onto the moon, while Michael Collins
controlled the Apollo 11 spacecraft in orbit. The two men
spent a total of 2 hours, 31 minutes exploring

the moon’s surface.

SPECTRA-STRIP
made another

SPECTRA-STRIP

connected with Polaroid on
August 3, 1972, and was

awarded the design and
manufacture of a miniaturized
Ribbon Cable Harness for the

new Polaroid SX-70 Land camera.
The problem was minimum available space;
and design requirements called

for multi-conductor, highly-flexible,

fine gauge wire. The part was flex-tested to

interconnecting assembly assisted in making
possible this innovative camera.

great connection

AWARD OF DISTINCTION...

SPECTRA-STRIP CORPORATION has estab-
lished an Award of Excelience to be presented to
those companies who have achieved an innova-
tive application for the use of Ribbon Cable in the
design of interconnecting systems. Savings in
cost, space, increased efficiency, and reliability in
circuit connections are all criteria which are evalu-
ated for award recognition. For details on qualify-
ing for this unique award, use your company let-
terhead to tell us your current or proposed appli-
cation for Ribbon Cable.

300,000 cycles, and has many critical “Award For s

tolerance points necessary for the automated Excellence In SPECTRA-STRIP
; P Interconnection y

attachment in the camera. The intricate Weiow badons CORPORATION

7100 Lampson Ave., Garden Grove California 92642
385 Putnam Ave., Hamden, Connecticut 06517

*‘See us at Booth 1322—I|EEE Show"'
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A NEW SEMICONDUCTOR!

CURRENT CONTROLLED
SWITCH — CCS

e Low Ron o High Impedance
Above Rated Current ¢ No
Otfset Voltage ¢ High Speed

CCS has broad applications:
Overcurrent and Surge Protec-
tion; Threshold Detection;
Relay Replacement. Available
in 0.1 milli-ampere to 0.1
ampere, £ 32to + 250 volts.

Try the CCS Experimental Kit
No. K4 containing four low
and high voltage CCS and
application notes. $25 per Kit
includes shipping costs.

See Electronics/February 21 1974

See the NEW Current Con-
trolled Switch — CCS in
action at |EEE Intercon 74
March 26-29 in

BOOTH 1702 o

Licensing available in U.S. and
foreign countries. Request complete
information. Telephone collect
Marketing Department.

OHMIC INSTRUMENTS
COMPANY

ohmico

15 Lincoln ParkCenter
Annapolis, Maryland 21401

(301) 269-0919 (301) 261-2288
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Probing the news

a section head in the HIS Billerica,
Mass., memory department, says
that 4-k yield problems follow the
classic pattern of semiconductor
memories. “We went through about
the same thing with the early 1-k
ones,” he points out.

Croxon says that Honeywell is
getting samples from ‘“‘everyone
who makes one” for use in design-
ing prototype memory systems. “But
we can’t even get enough parts for
that prototype work,” he adds. Cro-
xon characterizes the parts he has
been getting as of generally good
quality. “Overall, they’ve been
clean, with reasonably wide oper-
ating margins. However, a lot were
initially 50 to 100 nanoseconds
slower than specified.” Croxon is
one of those users who advocates
patience. “I don’t think 4-k parts are
here yet for the big systems
makers,” he says.

DEC shops. Another computer
maker, Digital Equipment Corp.,
says that, since TI is having produc-
tion problems, it will probably order
from such other makers as Mostek
and its second source, Fairchild
Semiconductor, American Micro-
systems Inc., Motorola Semicon-

ductor, and Western Digital Corp. If
that fails, says a spokesman, DEC
will return to core. The Maynard,
Mass., manufacturer has 4-k memo-
ries ticketed for its PDP-8 and PDP-
11 lines for now, and later for its
DECSystem-10 line. The spokes-
man says that performance of 4-k
RAMs received thus far—from TI—is
“not sparkling.” He adds that large
memories usually need logic-correc-
tion modules to guard against so-
called soft errors.

Other computer makers agree
with Honeywell and DEC. For ex-
ample, Control Data Corp. reports
ordering 100 units from each of
three or four vendors; so far, it has
received less than 50. One user’s
spokesman says he won’t schedule
production of any machine until he
knows that 4-k RAMs are available
in quantity from multiple sources.

TI was first out of the gate with a
large-volume order (from Hewlett-
Packard) and is paying the price: its
yield problems are visible to every-
one. But TI says it has no intention
of changing its one-transistor-cell
design and that “an intensive effort
is being applied to the buildup of a
production line and to increase
yields while at the same time in-
creasing the volume.” A spokesman
insists, “We are convinced that the

Mostek’s entry. This is the Mostek 4,096-bit MOS RAM, a 16-pin mode! offering 350 nano-
second access time. White marks around periphery were left by test probes.
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It's nice to know that there’s a super source for large
guantities of 12 and 50 Volt ceramic capacitors. Nichicon
can meet your immediate needs, or help you plan for
long range requirements. When 30 weeks tead time
seems to be a stock answer from almost every capacitor
manufacturer, it's nice to know you can count on Nichi-
con for fast delivery. And when we make a delivery
promise, we deliver as promised.

12V.DC Disc Capacitors—Y5S

DS-103 DS-105 DS-109
630 T2
315 M 400 7% r ‘I
(od 5042

min.

o
&3
3

—!250% —-]‘250%4 —J 75 I‘F Thickness: .156 max.
Cap. 0.1 mfd Cap. 0.2 mfd Cap. 0.5 mfd
SPECIFICATIONS

Temperature Characteristics: Y5S

Operating Temperature Range: —30°C to + 85°C
Lead Wire: #22

Applications:

Equivalent to:

By-pass and audio cou-
plings in transistorized cir-
cuits.

Centralab’s “Ultra-Kap”
UK series, and RMC'’s
*Magna-Cap" M-12 series,

50V.DC Disc Capacitors—Z5P, Z5U and Z5V

DB-201 DB-203 DB-205 DB-207 DB-209
mal
max m!l,
.250mal' 3101
P;'
‘g | 8
_.1250'04 1250 * 04 250*04 250‘0‘ 375204

Thickmess: 400 and balow .12% mar
500 and sbeve 150 max

SPECIFICATIONS CQpac"ance

Capacitance Range Tolerance
Z5P 180 pF thru 10,000 pF +10% or +20%
Z5U 1,000 pF thru 22,000 pF +20%
5V 1,000 pF thru 100,000 pF + 80% —20%

N
TYPICAL CAPACITANCE vs TEMPERATURE

> ™11 T T T T T T——
= e R H-f- r++«r-,- :[»I 441.-7 4
2.{.20._“_1_._1_"_1_ ...1_4.1;, [ e

o T TP PR R *»0-—4— 0*{»## 2oy b e s
| SESTTOERE H I
(&) TTH T I S o P ot
O — 20 bawt=ap== = +r ™~ +——
|°n b 4L Ly ‘++\ Y-
E — 40—+ el 42 A
& B
~ —60}
i " 17
0_80‘.4_»;‘; 4 els 44 4 bd 11 4;;A04+—1
5 e[ R | Ll 1| ) e o 5, B ), e
a 55 —30 0 + 25 + 85

TEMPERATURE (C)

We've got
millions more
where these came from.

Complete warehousing in the U.S.
. providing capacitors for the home
entertainment, computer and industrial
electronic industries.

PRODUCTION ITEMS

Electrolytic Capacitors + Ceramic Capacitors *
Film Capacitors * Oil Filled Capacitors—without
P.C.B. + Metallized Paper Capacitors + Waxed
Paper Capacitors + Mica Capacitors + Hybrid
IC’s « P.T.C. Thermister « Trim Pot

Y5S
z5p

We help keep your world turned on.
NICHICON (AMERICA) CORP.

6428 N. Ridgeway Avenue * Chicago, lllinois 60645
Phone: (312) 679-6530
Division of NICHICON CAPACITOR LTD., Kyoto, Japan
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Probing the news

4-k RAM will be producible in large
volume during 1974.” While TI is
“very cautious at this time in com-
mitting to definite schedules,” in-
dustry sources predict that TI will be
in production during the fourth
quarter of the year.

Mostek benefits. Mostek Corp.,
which has benefited from TI’s prob-

lems, now has another advantage: a
second source. Fairchild Semicon-
ductor, initially using dice from
Mostek, will start next month to
ship its pin-for-pin replacement in a
16-pin dual in-line package, called
the 4096 DC. At the same time,
Fairchild will develop a wafer-fabri-
cation capability, based on its own
Isoplanar-N (for n-channel) process,
and officials plan to be in full pro-
duction by 1975’s first quarter.

- production costs and fatten profit

O

--1;-!1-

O

THINKING
ABOUT LSI?

Our new ‘LS| Feasibility File' will help
answer your questions about development
procedures,costs,and how to evaluate

the technology on your own terms.

It also explains how we can help.

The decision to employ the advanced technologies of Large-Scale Integration is
seldom an easy one. And the facts on which to base your decision aren't always

easy to come by. That's why we've just published our LS| Feasibility File. in it
you'll find a lot of factual information about the technology and how you might
be able to use individually developed LS| subsystems to improve your product
Use the coupon below to order your copy today. We're sure it will help

MICRO POWER SYSTEMS

3100 Alfred Street, Santa Clara, CA 95050, Phone: {408) 247-5350, TWX: 910-338-0154
Japan: Yas Kanazashi, 21 Mori Bidg., 2-2-5 Roppongi, Minato-ku, Tokyo, Phone: 586-0471

If LS| subsystems can improve your

TELL US ABOUT YOUR
POTENTIAL APPLICATION:

margins, one or all of these three
publications may fell you how.

Ask for your copies now.

LSI FEASIBILITY FILE—How to eval-

uale the technology and "get started” NaEme.

with LSI

LS! COST ANALYSIS FILE—How 1o Title

cope with the numbers game. includ-
ing four specific case histories.

Company.

Address

LS| DEVELOPMENT & SUPPORT—

An lllustrated description of our capa- gy,

bilities and unusual way of doing

business. State

ZIP.

(EPS) WE CAN HELP

74
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As for Mostek itself, Berry Cash,
executive vice president, says the
company is turning out its MK 4096
“in the range of thousands per
week.” Cash adds, “The yields are
still low, compared to where we'd
like them to go, but they’re high
enough to make a lot of them with-
out losing any money.”

Mostek is building its part under
the supervision of engineers who
train the production people, Cash
says. Now that the company has
snagged the H-P order, as well as
others, Mostek is “trying to figure
out how we can crank out a lot of
them this year” after initial plans
called for production of fewer than
100,000 parts in 1974.

Second phase. The first semicon-
ductor house to announce a 4-k
RAM, Microsystems International
Ltd. of Ottawa, Canada, says its
early troubles with yield are over,
and the second planned phase of the
MF 7112 has begun. This, says Pe-
ter Loconto, MOS marketing man-
ager, involves reducing the die size
to 149 by 166 mils (from 168 by 204)
and increasing production from the
present 250 parts a week, to 500 in
May, 1,000 in June, and doubling
monthly until volume production is
finally reached in the last quarter.
Loconto says MIL will sell 40,000
pieces this year, and the biggest or-
der in the house calls for 10,000.

Motorola’s Semiconductor Prod-
ucts division is in “initial produc-
tion” of the 6605 4-k RAM, says Dur-
rell Hillis, MOS microprocessor and
memory-products marketing man-
ager. He says the device is working
in one customer’s system, and that
the division has been shipping early
production quantities to meet orders

_from 20 major customers. Motorola

is banking heavily on the 6605 as a
pivotal part that can bring signifi-
cant MOS business to the division af-
ter a couple of false starts with ear-
lier memory products.

Because of the joint development
program with AMI for the 6605,
Motorola and its California “part-
ner” are assured of at least one sec-
ond source initially—an important
consideration for users. And Hillis
says Motorola is negotiating with
two other second-source possibilities
that could have the product in pro-
duction six to nine months after
being selected. O
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e them

Or any new way.

Then sit back and watch your Ise display elec-
tronics get your ideas across. Beautifully.

In an eye-easy fluorescent green glow.

At the same time, they’re low on voltage and
current drain.

High on stability.

Pick the readouts that offer more of everything,
including variety, for a whole host of digital
display ideas.

They’re a difference you can see.

you're thinking readouts
get into
the Ise frame of mind.

9. DMCLI2H (NEW)

Display module w/counter & latch

® Fluorescent green glow.

©12-pin connector.

@ Three performance perfect models.

® Custom ROM programming with other
than BCD and seven-segment output.

International Div. The Brighter Side of Electronics

ISE INTERNATIONAL CORP. <=4~ > ISE ELECTRONICS CORP.

No.2-7-7, Higashi-Shinbashi, Minato-ku, Tokyo, Japan P.O. Box 46 Ise-city, Mie Pref., Japan
Tel: 433-6616~9 Telex: J26546
Cables: “ISEWORLDREP" TOKYO

Representative: Los Angeles, Paris, Munich, Amsterdam, Stockholm, Vienna, Milan, Bombay, Hong Kong, Taipei.
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(Parts, Accessories and Materials)

Tubes
CATHODE RAY TUBES

American Television Lorp 130 W. 36th
St., New York, he

I)u)lonl l-uborntorles, Inc.,, Allen 13, 2
Main Ave,, Passaic, N, J. (NSee puge
i18.)

Farnsworth Television & Radio Corp.,
3700 Pontiac St., Ft. Wayne, Ind.
General Electrie Co., Schenectady, N. Y.

(Nee page 79,)

Graybar EKlectric Co., Lexington Ave, at
12d St., New York, N. Y. (Sole Dris-
tributor t‘or Western lectriec o,
New York, N. Y.)

Hygrade Sylvania Corp.,, 60 DBoston St
Salem, Mass, (See page 12,)

National Union Radio Corp., 15 Wash-
ington St.,, Newark, N. J.

RCA Mfg., Co., Camden, N. ..

Western Electric (Co.—see Graybar Klee-
tric Co,

CURRENT REGULATING TUBES (Ballast)

Amperite Co, 361 Broadway, New York,
N.Y

Art Radio Corp., 115 Liberty St, New
York, N. Y.

Champion Radio Works, Div. of Con-
solidated Electric Lamp Co., Danvers,
Mass,

Hytron Corp, & Hytronie Laboratories,
76 Lafayette St., Salem, Mass.

RCA Mfg. Co. Camden, N. J.

HEARING AID TUBES
Hytron Corp.,, & lytroniec Laboratories,
76 Lafayette St., Salem, Mans, (See
puge 93.)
Ken- l{‘ul Tube & Lamp Corp., Owensboro,
X

I{d.\lln-un ’'roduction Corp., 420 lLexington
Ave, New York, N, \
RO .\lfp: Co.,, Camden, N. J.

INDUSTRIAL TUBES

Amperex Electronic Products, 79 Wash-
ington st., Brooklyn, N. Y. (See
Inside front cover,)
cContinental Electrie Co,,
I'}le-ul\rnn\' Inc, 127 Sussex Ave,,

Geneva, 1L
Newark,

J

Federal Telegraph Co., 200 Mt. Pleasant
Ave,, Newark, N. .

General Electrie Co., Schenectady, N. Y.
(Nee page 79.)

Heintz & Kaufman, Ltd,
Francisco, Cal,

Hytron Corp..& Hytronic Laboratories, 76
Lafayette St., sSalem, Mass. (See
page 93.)

IF. . Mfg, Co., 411 Fort Hamilton
Pkwy.,, Brooklyn. N. Y.

Raytheon "I'roduction Corp., 420 Lexing-
ton Ave., New York, N, Y.

RCA M(fg. Co.,, Camden, N. J.
R85

South  San

(Nee page

i)
Faylor Tubes, Ine, 23410 Wabansia Ave,,
Chicago, 1.
United  ISlectronics Co., 42
Newark, N. J.
\\estim.,house Lamp Div., Westinghouse
Electric & Mfg. (,o, Bloomitield,

PHOTOTUBES

Bradley Laboratories, 82 Meadow St
New Hiaven, Conn, (Nee page 161.)

Continental Electric Co., Geneva, 11l. (See
page 148))

De gur-Amsco Corp.,, 6 Bridge $St., Shel-
ton, Conn.

De Vry, Herman A., 1111 W. Center St.,
Chicago, 111,

Eby, Inc., Hugh H., 4700 Stenton Ave,
l'hilmloll)hia. I'a.

Klectronic Laboratory, 306 8. Kdinburgh
Ave,, Los Angeles, Cal.

by Products Co,, 1806 W. I’ico Blvd,
Los Angeles, Cal.

General Eleetrie Co., Scheneetady, N. Y.
(Nee page 79.)

General Scientific Corp., 4829 S. Kedzie
Ave, Chicago, 111

G-M Laboratories, inc., 1313 N.
Ave, Chicago, 1L

tiraybar Electric Co., Lexington Ave, at
43d St, New York, N, Y., (Sole Dis-
tributors  for Western Electric o,
New York, N. Y.)

Leeds & Northrup Co.. 4970
Ave,, P’hiladelphia, Pa

National Union Radio Cor p

sSpring St

Knox

Stenton

15 Washing-

ton St \«-\\'.nk N,

Photobel] (mp 123 Liberty St., New
York, N. Y.

RCA Mfg. Co., Camden, N, J. (Nee back
cover,)

Rehtron Corp., 2159 Magnolia Ave., Chi-
cago, i,

D-22

Rhamstine, J. Thos., 301 Beaubien St.,
Detroit, Mich.

Western Eleetric Co.-—sce Graybar Idlec-
tric o,

Westinghouse Lamp Div., Westinghouse
Electric & Mfg. Co., Bloomﬂel(l N. J.

Weston Klectrical  Instrument (olp 614
Frelinghuysen Ave.,, Newark, N, .

RECEIVING TUBES

Emerson Radio & IPhonograph Colp 111
Isighth Ave.,, New York, N.

General Electric Co., N'Inenocmd.\, N. Y.
(Nee page 59.)

Giraybar Electric Co., Lexington Ave. at
13Q St., New YorKk, N. Y. (Sole Dis-
tributors for Western Electric Co.,
New York, N. Y.)

Hygrade Sylvania Corp.,, 60 Boston St
salenm, Mass, (NSce page 12))

Hytron Corp. & Mytronic Laboratories,
36 Lafayette St., Salem, Manss., (See
puge 93.)

Ken-Rad Tube & Lamp Corp., 227 .
Ninth 8t., Owensbhoro, Ky.

National Unlon Radio Corp., 13 Wash-
ington St., Newark, N. J.

taytheon Production Corp., 420 Lexing-
ton Ave., New York, N. Y.

RCA Mfg. Co., Camden, N. J.
83.)

Tung-sol Lamp Works Ine., 95 Kighth
Ave., Newark, N. J,

Western Electric Co.—see Graybar 1llec-
tric_Co.

Zenith Radio Corp.,, 6001 Dickens Ave.,
Chicago, 11

TRANSMITTING TUBES

Amperex Eleetronie Products, 7% Wash-
ington St Brooklyn, N. V, (Nee
inside front cover,)

Collins Radio Co., 2920 First Ave,,
Rapids, lowa

Eitel-MeCullough, Ine., San Bruve, Cal,
(Sce page 115,)

Federal Telegraph Co., 200 Mt Pleasant
Ave,, Newark, N. J.

General Eleetrie Co., Scheneetady, N, Y,
(Nee puge 79.)

Graybar Electric Co.. Lexington Ave, at
13d St New York, N. Y. (Sole Dis-
tributor for Western Kleetric Co.,
New York, N Y.

fleintz & Kanfman, Ltd,, South San Fran-
cinco, Cal.  (See page 30.)

Hytron Corp. & Hytronie Laboratories, 76
Lafayette St,, Sulem, Mass. (Nee
puge 9i3.)

National Union Radio Corp.,
ington St., Newark, N. J.

Radio Specialties (n. 1856 Figueroa St,,

b IFraungisco, Cal.

Raytheon P’roduction (orp 120 lexing-
ton Ave,, New York, N, Y,

RCA Mfg., Co.,, Camden, N. J.
cover,)

Taylor Tubes, Inc.,
Chicago, 111
Tung-Sol Lamp \\nrkw Inec.,, 95 Eighth

Ave,, Newark, N. J.

United Electronices Co 12 Spring St
Newark, N, J.

Western klectric Co.—see Graybar Elec-
tric Co.

Westinghouse Lamp Div., Westinghouse
Ilectric & Mfg. Co., Bloomfield, N

VOLTAGE-REGULATING TUBES
.\mperlte Co., 361 Broadway, New York,

(Nee puge

Cedlar

15 Wash-

(See back

2241 Wabansia Ave,,

Fleron .\ Son, Inec, M. M., 113 N. Broad
St.. Trenton, XK

llyg‘rnde Sylvanian Corp., 60 Beston St.,
sulem, Mans, (Nee page 12))

Iiytron Corp., & lytronic lLaboratories,
76 Lafayette St, Salem, Mass.

RCA Mrg. Co, Camden, N, J

X-RAY TUBES

Adlanco X-Ray tox]) 534 Lafayette St.,
New \mk. N. Y.

Itischer & o., H. G.,
Chicago, 111

Giencral Electric X-RRay Corp., 2012 Jack-
son Dllvd., Chicago, 11l

Machlett Laboratories, Springdale, Conn,

i"hilips Metalix (nrp 419 FKourth Ave,,
New York, N. Y.

Standard X-Ray Co., 1930 N
Chicago, 111

Westinghouse NX-Ray Co., 21-16 43d Ave.,
Long Island City, NT YL

2323 Wabansia Ave,,

. Burling St.,

Tubing
BRASS and COPPER TUBES and
TUBING

American Brass Co., Waterbury, Conn,
Bridgeport Brass Co., K. Main St., Bridge-
port, Conn,

1942-1343 BUYER'S GUIDE for the

Chase Brass & Copper Co., 236 Grand St.,
Waterbury, Conn.

Mueller Brass Co.,
I’ort lHuron, Mich.

Precision Tube Co.,
I’hiladelphia, Pa.

1levere Copper & Brass, Inc, 230 Park
Ave.,, New York, N. Y.

Scovill .\lfg Co., 99 Mill St.,
Conn.

Universal Brass Works, Howard & Lehigh
Ave., D’hiladelphia, P’a.

Wolverine Tube Co.,, 1411 Central Ave,,
Dretroit, Mich.

1925 Lapeer Ave.,
3828 Terrace St.,

Waterbury,

CERAMIC TUBING—nee Insulation
FIBRE TUBING—xee 1nsulation

FABRIC TUBES and TUBING

Anchor Webbing Co., 1005 Main St.,
tucket, R. I

B & € Insulation Produects, Ine., 22 W,
2Ist St.,, New York, N, Y, (See
page 160.)

Bentley, Harris Mfg, Co., llector & Lime
stu,, Conshohoeken, 1'a. (See page
154,

Brand & Co., William, 276 Fourth Ave.,
New York, N. XY, (Nee page 15.)
General Eleetric Co., Appliance and Mer-
chandise Dept., Bridgeport, Conn.
Insulation Manufacturers Corp,, 565 W,
Washington Blvd., Chicago, [l
Insulation Products, Ine, 22 W 21st St

New York, N, Y.

Irvington Varnish & Insulator Co., 10
Argyle Terrace, Irvington, N, J.
Mica Insulator Co,, 200 Varick St, New

York, N. Y.

Mitchell-Rand In~ulat|on Co.,
St., New York, N. Y.

Pearce o, R. T., 55 Scott Blvd., (ov-
ington, Ky.

Surprenant Electrical lusulation Co., 84
Purchaxe St., Boston. Mass,

Varflex Corp., Cor. Ford .\ Floral Sts.,
KHome, N. Y. (See page 132)

GLASS TUBES and TUBING
Bentley, Harrisn Mfg., Co.,, Hector & Lime
Conshohocken, PPa. (See puge

Paw-

51 Murray

Corning (Glass Works, Corning, N, Y.

Duro-Test Corp., North Bergen, N, J.

Hygriade S,\'l\'ama Corp., 60 Boston S§t,,
Salem, Mass,

Insulation Manufacturers Corp., 565 W.
Washington Blvd., hicago, 11l

Luminous Laboratories, Ine., 6 k. Lake
S hicago, 11
Owens-Corning Fiberglas Corp., Nicholas

Bldg., Toledo, Ohio

Riedel Glass Works, Ine., Jos., 261 Fifth
Ave., New York, N, Y,

St. Charles Tece hni(al Laboratories, Inc.
lo State Ave,, St. Charles, 11L

KNITTED WIRE TUBES and TUBING
Alden Products Co., 117 Main St., Brock-
ton, Mass.

Anaconda Wire & (.1b1e Co.,
way, New York, N,
Belden Mfg. Co., 4647 \V Van Buren St.,

Chicago, .
Camden Wire Co., Camden, N. Y.
Issex Wire Corp.,, 14310 Woodward Ave.,
Detroit. Mich.
General Cable Corp., 420 Lexington Ave.,
New York, N, Y.
General Illectric Co., Schenectady, N. Y.
Hope Webbing Co., Providence. R. L
.\'cw\_l-}ngland Klectrical Works, Lisbon,

25 Broad-

N. H.
Roeb{jngj’s Sons Co., John A., Trenton,

NICKEL and NICKEL ALLOY TUBING
Admak Mfg. Co., Irvington, N, J.
General Plate Div, Metals & Controls
Corp., 34 Forest St, Attleboro Mass,
lnlwn.ltmn.ll Nickel Co., 67 Wall St
New York, N. Y.
Summerill  Tubing Co., DBridgeport, Pa.
superior Tube Co.,, Norristown, I'n.  (See
page 11.)

PAPER TUBES and TUBING
American  Paper Tube <Co.,, Hazel St.,
Woonsocket, R. 1.
Cleveland Container Co., 10630 Berea Rd.,
Cleveland, Ohio
Cross Paper Products Coxp 2595 Third
Ave.,, New York,

Franklin Fibre-Lamitex Corp., 12th &
French $ts.,, Wilmington, Del.
treneral DPaper Tube Co., 430 1. Chelton
Ave,, Philadelphia, Pa.
Iairpoint Corp., Prospect St., New Bed-

ford, Mass,
Paramount I’aper Tube Co,,
Ave,, Fort Wayne, Ind.
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Probing the news

Manufacturing

Firms like Puerto Rico

Advantages in taxes, duties, and labor make up for wages
that are a bit higher than other offshore sites

by Ray Connolly, Washington bureau manager

In the scramble to remain cost-com-
petitive in expanding global elec-
tronics markets, U.S. manufacturers
have added Puerto Rico to the emi-
gration to offshore locations that be-
gan years ago with Hong Kong and
Taiwan.

In the 3,400-square-mile rectan-
gle that lies at the northeastern
end of the Caribbean Sea, there are
now more than 165 plants manufac-
turing electronics and electrical
products. That represents a growth
of more than a hundred-fold since
1960. Even after taking away from
that list the makers of electrical
power machinery and comparable
products, the remaining electronics
producers in Puerto Rico number
more than 75,

General Electric Co. tops the list
of electrical/electronics producers
with 19 separate operations, al-
though these are largely turning out
straightforward switchgear, circuit
breakers, meters, and measuring in-

struments. Nevertheless, GE is re-
corded by the Economic Develop-
ment Administration of Puerto Rico
as having two strictly electronics op-
erations. Both started in 1966, one
turning out leak detectors at GE In-
strument Corp. at Caguas, and the
other, devices at GE Pilot Devices
Inc.,, Vega Alta.

Biggest. But among purely elec-
tronics manufacturers, computer-
maker Digital Equipment Corp. of
Maynard, Mass., tops Puerto Rico’s
list. Since it started making digital
circuit modules in July 1968 at San
German, DEC has expanded its op-
eration there to 165,000 square feet,
and it is bringing another 135,000
square-foot facility on line in July at
a 55-acre site on the island’s north-
west corner in Aguadilla. All told,
DEC says it now employs some 1,600
persons in Puerto Rico to work on
its PDP-8 and PDP-11 mini-com-
puters.

The Puerto Rican commonwealth

flaunts the impressive growth num-
bers regularly in its effort to lure
other manufacturers to its shores.
Shipments of electronic and electri-
cal products to the mainland alone
totaled nearly $200 million in 1973,
reflecting a growth of nearly 15%
from the year before. In addition,
Puerto Rico exports roughly 10%
more of its manufactures in these
technologies to other markets.

Much of the island’s growth as a
haven for electronics manufacturers
has come in the past five to six
years, even though Puerto Rico’s de-
termination to expand and improve
its economy has its roots in Oper-
ation Bootstrap, which began in the
early 1950s.

Japan. But Puerto Rico’s appeal
to electronics manufacturers has not
been limited to the U.S. variety, as
Matsushita Electric Corp. has dem-
onstrated. Beginning in June 1965
at Caguas with the assembly of ra-
dios and stereo equipment, the Os-
aka-based manufacturer has under-
gone six expansions on the
Caribbean island. One of these in-
cluded a move up to production of
television receivers in August 1971
in a step that industry competitors
interpret as offering the producer of
Panasonic receivers the double ad-
vantage of a low-cost labor market
and duty-free shipments to the
mainland at a time when U.S. criti-
cism of imports of Japanese home-
entertainment products was rising.

Overall, 80% of the island’s elec-
tronics and electrical equipment
plants are affiliated with mainland

Dellcate work. Bell & Howell employee pre-
cision-balances galvanometer at the firm’s
plant in Carolina, Puerto Rico. Also pro-
duced there are oscillograph sensors.
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Digesting the extraordinary

capdabilities of Ramiek’s new

color graphic display
systems is a little like turning
a nine-year-old loose

in a candy factory,

Theres almost
oo much fo swallow:

So lets take it
one morsel at a time,

Electronlcs/March 21, 1974

To begin with, Ramtek series Color Graphic Display Sys
tems totally obsolete conventional process control display
methods. You've seen. or are now working with, the
archaic bank of meters, the slow tedious strip charts and
the space taking plot boards

All those techniques are now “out of it”™ with the introduc-
tion of Ramtek's solid state Color Graphics System. Our
basic system begins with black and white alphanumeric
display. Flicker-free color graphics and animated displays
are created by using a non interlaced repeat field at 60
frames/sec. thus making a real time reporting system a
reality

Perhaps the most important features of our new systems
are their flexibility and expandability. Our graphic systems
feature multiple channel input and varying mixtures of
resolution. The system is totally adaptable to the specific
and changing needs of the user.

There's lots more to be said about our systems. Contact
us for a demonstration of the potential savings in cost and
time between a Ramtek Color Graphic Display and any
combination of conventional display techniques

Or, for some rather startling information about our new
systems, contact: Ramtek Corporation, 292 Commercial
Street. Sunnyvale, California 94086. Telephone: (408)
735-8400

/” RAMTEK CORPORATION

THE GRAPHIC DISPLAY COMPANY /

Circle 77 on reader service card 77



our new men
of the board.

Meet the pluggable AMP Hexadecimal Rotary

Switch, a fast, economical 16-pin DIP type performer.

It’s made to be programmed manually —on the pc
board itself.

Put a screwdriver in the slot. Turn the bi-
directional binary encoded cam to the desired, easy-
to-read setting. You're now in business.

This AMP innovation, housing four Form*“C”
switches, is completely compatible with current
packaging techniques.

Circle 78 on reader service card

RY

<D,

. 2 W1 >
%Q

(A{l, {"(’v)
(‘0)

'lnput/ output pins are spaced on .100” x .300"
centers. So you can mount it by any method normally
used for 16-lead ICs.

What about environmental damage to the surfaces
of the gold plated phosphor bronze contacts? The
fully enclosed design provides all the protection
you need.

And what about seeing our board member in
action? Just call this number: (717) 564-0101. Or
write AMP Incorporated, Harrisburg, Pa. 17105.

ANMP

INCORPORATED

AMP is a trademark of AMP Incorporated.



EUROPE

Austria— AMP Austria. Branch of AMP
Deutschland G.m.b.H.. Markgraf-Ruediger Str.
6-8. 1150 Vienna. Phone: 924191792
Belgium— AMP Belgium. Branch of AMP-
Holland N.V.. Rue de Brabant 62-66, Brussels.
Phone: 19.36.07

France — AMP de France. 29. Chaussee Jules-
Cesar, Boite Postale No. 39, 95301-Pontoise
(Val d Oise). France. Phone: 464-92-20,
$64-92-30

Germany —AMP Deutschland G.m.b.H..
Amperestrasse 7-11. 607 Langen. B. FFM..
West Germany. Phone: (06103) 7091

Great Britain— AMP of Great Britain Limited.
Terminal House. Stanmore. Middlesex.
England. Phone: 01-954-2356

Holland — AMP Holland N.V.. Papierstraat 2.
‘s-Hertogenbosch. Holland. Phone: (04100
25221

Ttaly — AMP lualia S.p.A.. Via Fratelli Cervi [5,
10093 Collegno ( Torino). ltaly. Phone: 785-636
Spain— AMP Espanola. S.A.. Apartado 5294,
Pedro 1V, 491, 495, Barcelona 5. Spain.

Phone: 307-75-30

Sweden— AMP Scandinavia AB. Datavagen 5.
17500 Jakobsberg. Sweden. Mailing Address:
Fack $-175 20 JARFALLA 1, Sweden,

Phone: 0758/104 ()

Switzerland— AMP A.G.. Haldenstrasse 11,
6006 Luzern. Switzerland. Phone: (041) 235421,
235422, 235423

NORTH AMERICA

Canada— AMP OF CANADA LTD.. 20 Esna
Park Drive. Markham. Ontario. Phone:
416~499-1251

Mexico—AMP de Mexico. S.A.. Apartado
Postal 179. Naucalpan de Juarez. Edo. de
Mexico. Phone: Mexico City 576-41-55
Puerto Rico— AMP OF CANADA LTD..
677 Calé de Diego. Rio Piedras. Puerto Rico
00924, Phone: (809) 766-2346

United States — AMP Incorporated.
Harrisburg. Pa. 17105, Phone: 717-564-0100

SOUTH AMERICA

Argentina—AMP S. A. Argentina 4 de Febrero.
76 Villa Zagla— SAN MARTIN. Buenos Aires.
Argentina. Phone: 752-4612

Brasil— AMP do Brasil Lida.. Rua 7 de Abril
355, Sao Paulo. Brasil. Phone: 335204

PACIFIC

Australia— Australian AMP Pty. Limited.

155 Briens Road. Northmead. N.S.W. 2152
Australia. Mailing Address: P.O. Box 194,
Baulkham Hills. N.S.W. 2153 Australia.

Phone: 630-7377

lapan— AMP Uapan). Lid.. No. 15-14. 7-Chome.
Rop);ongi Minato-Ku. Tokyo. Japan. Phone:
404-7171

For AMP products and services in most other
countries. there's a network of official
distributors. To get more information about

them. please write: AMP International Division.

Harrisburg. Pa. 17105, USA.

AMP

INCORPORATED
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Probing the news

U.S. companies, 15 of which have
more than one operation there.
Three others, including Matsushita,
are subsidiaries of non-U.S. com-
panies, while the remainder are lo-
cally owned.

Incentives. What appeal does
Puerto Rico hold for manufac-
turers? Generally, there are three—
low taxes, an abundant supply of
low-cost labor, and U.S.-supported
training assistance. For just about
everyone that has started manufac-
turing there, these incentives offset
what some companies regard as a
limited literacy rate and problems
with worker reliability and training,

Topping the list of advantages, of
course, is Puerto Rico’s long-stand-
ing freedom from U.S. Federal in-
come taxes—corporate, as well as
personal—which manufacturers can
apply to their island operations.
Moreover, the commonwealth’s In-
dustrial Incentive Act of 1963 grants
companies beginning or expanding
operations there a 100% exemption
on Puerto Rican taxes of all types—
including income, property, and
municipal, as well as license fees—
for a period of 10 to 25 years, de-
pending on plant location. The area
around the capital of San Juan, for
example, qualifies only for the 10-
year exemption, while less devel-
oped areas, such as San German
near the southwestern end of the is-
land where DEC and three other
companies operate, qualify for a 17-
year exemption.

Labor. Of Puerto Rico’s labor
force of 926,000, about 2%, or
20,000, have jobs in electronics and
electrical-equipment plants. And
most of these—some 87%—are pro-
duction workers. “All our engineer-
ing and design work is done in the
United States,” says DEC’s general
manager, Richard Esten. That situ-
ation is typical of the electronics in-
dustries throughout the island.

The minimum wage on the island
is $1.60 an hour—well above that of
many other offshore manufacturing
locations, but still less than the $2.25
Easy does It. Worker performs soldering op-
eration on a Beckman Instruments pH me-

ter. Company has had plant in Carolina,
Puerto Rico, since 1967.

an hour prevailing in the continen-
tal U.S. Similarly, average hourly
earnings crept up to $2.28 last year
from $2.15 the year before, yet these
are still only 58% of the floor in the
U.S., and, in the opinion of one
Government economist in Washing-
ton, “These relatively higher costs
compared, say, to Taiwan or Korea,
are offset by the breaks in taxes,
transportation, and no duties.”

The need for jobs on Puerto Rico,
where unemployment hovers be-
tween 12% and 13%, and the fact
that half the labor force is younger
than 35, also is promoted by the is-
land government in its industrial-
development drive. Some manufac-
turers are concerned that bilingual-
ism is not more widespread and that
the average training period for
workers is longer than it is on the
mainland. But others say workers,
once trained, are productive.

Boosters note that there is Fed-
eral support for pre-employment
and on-the-job training under the
1962 Manpower Development and
Training Act. DEC’s Esten says that
his operation is beginning to receive
manpower-training assistance. Fed-
eral training support, designed for
areas with high chronic unemploy-
ment, provides, for example, a pro-
gram for training apprentices in
skilled trades at wages lower than
prevailing industry minimums. In
Esten’s view, the Puerto Rican labor
force “is excellent.” At the Chicago
headquarters of Motorola Inc.,
which makes mobile and marine ra-
dios at Motorola Telcarro de Puerto
Rico and components at Motorola
Semimetales de Puerto Rico, both
located at Vega Baja, the company
says only, “Generally, we are




Some products are so good
you don’t have to
brag about them...




People want different
things from a college
education.

But they all agree
on one thing. It takes
more than brains to
get a diploma.

Why not make the
burden a little easier?
Start buying U.S.
Savings Bonds now.

Bonds are a depend-
able way to build a
college fund for your
children. And an easy
way to start saving
them is by joining the
Payroll Savings Plan.

Start a college fund
now with U.S. Savings
Bonds. They just might
let your kids spend more
time studying and less
time working to stay in
school —whatever they
hope to be.

2es

Buy U. S. Savings Bonds
Now E Bonds pay 5%% interest when held
to maturity of 5 years, 10 months (4% the
first year). Bonds are replaced if lost, stolen,

or destroyed. When needed they can be
cashed at your bank. Interest is not subject
to state or local income taxes, and federal
tax may be deferred until redemption.

iy The U S Goverament does not ey for Ws sdvertisement
1148 prasented sa & PUDME 30rvice I Cooparatien with The
‘e Dopariment of ihe Treasury ond The Adverbaing Cownc.
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happy,” and adds, “we are experi-
encing no difficulties” with Puerto
Rican operations.

Signals? Does this mean that
Motorola or any of the 15 multi-
plant electronics operations on
Puerto Rico is less than happy with
its decision? “I doubt it very much,”
argues one Labor Department offi-
cial tracking the island’s economic
development. “Anyone who re-
sponds coolly to inquiries about
their Puerto Rican operations,” he
muses, “is more likely just sending
out signals that they know they have
a good thing going and are not en-
thusiastic about sharing that knowl-
edge.”

Unlike Taiwan and other better-
known offshore assembly sites,
Puerto Rico has no one area of high
concentration in electronic products.
The commonwealth government’s
product index embraces 28 cate-
gories of electronics, ranging from
DEC’s computer parts to Matsu-
shita’s TV receivers. And between
these fall the potentiometers and
other components made by Bourns
Inc. of Riverside, Calif., at six
Puerto Rican operations; the mea-
suring instruments and parts made
at three sites by Weston Instruments
Inc. of Newark, N.J.; the heads fo
drum, disk, and magnetic-tape
drives, printed-circuit boards, and
core memories made by Applied
Magnetics Corp., Goleta, Calif.,, at
four operations, as well as the mag-
netic sensors and passenger-seat
controls made at Vega Baja by In-
strument Systems Corp., Jericho,
N.Y.

Are there no serious problems,
then, for electronics manufacturers
on Puerto Rico? Apparently not.
Few specify anything, other than
the generally longer period for
training new employees and occa-
sional complaints about “getting
things on and off the island,” even
by air freight, which most electron-
ics shippers use. Beyond that, how-
ever, perhaps typical is the view of
DEC’s Richard Esten, expressed
when asked if he had to decide on a
Puerto Rico plant investment,
would he do it again? “No question
about it,” Esten responds. “Abso-
lutely.” O

|

VACUUM
HIGH
VOLTAGE
REED
SWITCHES

for

high voltage
pulse switching
and
high voltage
power supply
switching

DTA - 812

Breakdown Voltage 12 kv
Switching Voltage 10 kv
Power Voltage 50 w
Switching Current 3-0 amps

DTA - 807
Breakdown Voltage 7 kv
Switching Voltage 5 kv

Power Rating 50 w
Switching Current 3.0 amps

EFLECTRONICS LTD

WIMBORNE ~ DORSET — ENGLAND
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NEW VALVUES
HIGH ENERGY

| [ | Vee at. Power hee Min./max.
TYPE ‘ |c(max-) ; VCEO ! VCEV VCEO (sus.) @Ci‘(:’ ‘l)B Dissipation (maX.) | FE@ le VCE
1 1 T 20/—
DTS-701 | 10Amp | 80OV | - 600V - 50W
e mr 20max. @ | SOW I
| DTS-708 | 30Amp | 900V | 900V | 60V | 4 Sl 0 =
. | 1.0 max. @ _
DTS-709 | 30Amp | 900V | 00V | 600V b Booms | 50W a
: P ' 10750
DTS-710 | 30Amp | 900V | — 600V ~ | 50W @ 150mA, 5V
S _'J; 1 - ! N +- = LR
DTS-712 | 30Amp | 900V | 1200V | 700V = 5OW @ 2.0 5V
I B I — T 28/~ ]
DTS-714 | 3.0Amp | 900V | 1400V | 700V - 50W YN
i - | ! | @& VYA, oV |
- ‘ 0.8 max. 10/ —
DTS-723 | 30Amp | 1000V | 1200V | 750V | 40 amp 250mA 50W | @ 500mA, 5V
T — S T e —
DTS-801 | 20 Amp | 800V | - 700V ~ l 100W . oA 5y
b t S =
DTS-812 | 50 Amp | 900V | 1200v | 700V | ~ | 100W . Y
DTS-814 | 50 Amp | 900V | 1400v | 700v | - 100W 2.2/
, | @ 3.5A, 5V

DRIVE CIRCUIT

ouTPUT

1000Vdc
@ 100mA

1000 VOLT LINEAR DC REGULATOR

APPLICATION NOTE 45

DELCO DELCO

DTS-723  DTS-123

INPUT

ONE KILOWATT DC SWITCHING REGULATOR,
APPLICATION NOTE 46

82

Delco Electronics has made it possible for
your Delco distributor to offer you better
values than ever on these ten silicon high-
power transistors. What's more, he has them
in stock now and there's a healthy factory
inventory to back him up.

These high quality, ?.igh voltage devices
are all NPN, triple diffused, and packaged in
Delco’s solid-copper TO-204MA (TO-3) case.

Some are specifically designed for use in
high voltage switching circuits where
inductive loads or fault conditions pose
problems. Some are ideal for linear regulators
and power amplifiers.

n fact, all the devices share Delco’s
reputation for being ideal where circuit
conditions and high energy requirements are
a concern. And because t%\ey're 100 percent
pulse energy tested, you know they're rugged.

The circuit diagrams in this ad will give
you a quick reading of how these ten
transistors can meet your needs.

Applications literature and complete
device data are available from your
Delco distributor.

Give him a call for the information you
need and the delivery promises and prices
you'll like.

NOW AVAILABLE FROM THESE DISTRIBUTORS
IN PRODUCTION QUANTITIES.

ALABAMA, Birmingham ALABAMA, Huntsville
Forbes Distributing Co., Inc. Powell Electronics
(205) 251-4104 (205) 539-2731
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ON DELCO’S
TRANSISTORS.

DELCO

DTS-14

130V MONOCHROME HORIZONTAL CRT DEFLECTION

ARIZONA, Phoenix
Sterling Electronics, Inc.
(602) 258-4531

CALIFORNIA, Goleta
R.P.S. Electronics, Inc.
(805) 964-6823

CALIFORNIA, Los Angeles
Kierulff Electronics, Inc.
(213) 685-5511

CALIFORNIA, Los Angeles
R.P.S. Electronics, Inc.
(213) 748-1271

CALIFORNIA, Palo Alto
Kierulff Electronics, Inc.
(415) 968-6292

CALIFORNIA, San Diego
Kierulff Electronics, Inc.
(714) 278-2112

CALIFORNIA, San Diego
R.P.S. Electronics, Inc.
(714) 292-5611

COLORADO, Denver
Kierulff Electronics, Inc.
(303) 371-6500

CONNECTICUT, Norwalk
Harvey/Connecticut
(203) 853-1515

FLORIDA, Miami Springs
Powell Electronics/Florida
(305) 592-3260

FLORIDA, Orlando
Powell Electronics/Florida
(305) 859-1450

ILLINOIS, Rosemont
Kierulff Electronics, Inc.
(312) 678-8560

ILLINOIS, Skokie

Bell Industries

Electronics Distributors Div.
(312) 282-5400

INDIANA, Indianapolis
Graham Electronics Supply, Inc.
(317) 634-8202

INDIANA, Indianapolis
Harvey/Indiana
(317) 297-4910

MARYLAND, Baitimore
Radio Electric Service Co.
(301) 823-0070

MASSACHUSETTS,
Needham Heights
Kierulff Electronics, Inc.
(617) 449-3600

MASSACHUSETTS, Newton
The Greene-Shaw Co., Inc.
(617) 969-8900

MICHIGAN, Farmington
Harvey/Michigan
(313) 477-1650

MINNESOTA, Minneapolis
Stark Electronics Supply Co.
(612) 332-1325

MISSOURI, Kansas City
Walters Radio Supply, Inc.
(816) 531-7015

MISSOURI, North Kansas City
LCOMP-Kansas City
(816) 221-2400

MISSOURI, St. Louis
LCOMP-St. Louis
(314) 647-5505

NEW JERSEY, Clifton
Wilshire Electronics/New Jersey

(201) 365-2600 (212) 244-8930

NEW YORK, Binghamton
Harvey/Federal
(607) 748-8211

NEW YORK, Farmingdale
Wilshire Electronics/Long Island
(516) 293-5775
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INPUT

SWITCHES 700V
AND 7A © 10KM2

o
DTS-709 0TS70

HIGH SPEED SWITCHING CIRCUIT

APPLICATION NOTE 54

NEW YORK, Woodbury
Harvey/New York

(516) 921-8700 (212) 895-9260

OHI10, Cincinnati
United Radio, Inc.
(513) 761-4030

OHIO, Cleveland

Pattison Supply Co.
Industrial Electronics Division
(216) 441-3000
PENNSYLVANIA, Philadelphia
Almo Electronics

(215) 676-6000
PENNSYLVANIA, Pittsburgh
RPC Electronics

(412) 782-3770

SOUTH CAROLINA, Columbia
Dixie Radio Supply Co., Inc.
(803) 253-5333

TEXAS, Dallas

Adleta Electronics Company
(214) 741-3151

TEXAS, Fort Worth

Adleta Electronics Company
(817) 336-7446

TEXAS, Garland

Kierulff Electronics, Inc.
(214) 271-2471

TEXAS, Houston

Harrison Equipment Co., Inc.
(713) 2249131

Delco
Electronics

VIRGINIA, Richmond
Meridian Electronics, Inc.
(804) 353-6648

WASHINGTON, Seattle
Kierulff Electronics, Inc.
(206) 763-1550

IN CANADA
ONTARIO, Scarborough

Lake Engineering Co., Ltd.
(416) 751-5980

ALL OVERSEAS INQUIRIES:

Genera! Motors Overseas Operations
Power and Industrial Products Dept.,
767 Fifth Avenue, New York, N.Y.
10022. Phone: (212)-486-3723.

Delco Electronics
Regional Sales Offices
Union, New Jersey 07083

Box 1018 Chestnut Station
(201) 687-3770

Van Nuys, California 91404
Box 2968
(213) 988-7550

General Sales Office

700 E. Firmin, Kokomo, Ind. 46901

(317) 459-2175
Operator (317) 457-8461

Delco Electronics, Division of General Motors.
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Now you can design
linears your way. Our
new single and dual
programmable op amps
offer greater economy
and design flexibility,
let you set your own
parameter specifi-
cations, and minimize
power consumption at
the same time.

All it takes to tailor the
characteristics of our new
HA-2720/2730 is one external
resistor. This provides a master
bias setting which will establish
the desired current-flow through
the devices.

As aresult, critical parameters
such as bias currents, supply
currents, bandwidth, siew rate,
input noise, and others can be
optimized to meet your particular
needs. And because the devices
have such a wide power supply
range (£ 1.2V to * 18V) they can
be used in an almost unlimited
variety of linear designs.

A single programmabie op
amp, the HA-2720 is a direct
replacement for many currently
available op amps, yet it offers
superior performance features
over all of them. Among these are
a wider range of programming,
higher slew rate and bandwidth
at low power levels, superior
output current, and lower noise
current. The HA-2730 is a dual
monolithic version of the
HA-2720 with identical perfor-
mance features.

For the user these devices
offer substantial benefits. First,
they are highly reliable because

they are short-circuit protected
and have internal compensation
with classical frequency
response. They also provide you
with considerable economy
because the wide range of
programming possible aliows you
to standardize your op amp
inventory and change parameters
as needed. Finally, by modulating
the set current terminal you can
minimize systems components
and obtain such applications as
VCO's, Wien bridge oscillators,
and waveform generators.

Among other applications are

Typical Biasing Circuits

HA-2720/30 Programming

INPUT
VOLT

Progran
Optimun

low power instrumentation,
portable battery operated
instruments, active filters, and
hearing aids. For details see
your Harris distributor or
representative.

Features
Wide range A.C. programming
Slew rate 0.06to6V/us
Gain x
Bandwidth 5KHz to 10MHz

Wide range D.C. programming

Power supply range

*1.2Vtox 18V
Supply current

1uAto 1.5mA
Input bias current
0.4t0 50nA

Output current up to 15mA

Suitable for direct replacement of:
Fairchildu A776
Solitron UC 4250
National LM 4250
Intersil ICL-8021

HA-2720

100-999 units

HA-2725 0Q°C to +75°C $ 3.30
HA-2720 -55°C to +125°C $ 8.80
Supplied TO-99
HA-2735 OQ°Cto +75°C $ 7.15
HA-2730 -55°C to +125°C $16.50
Supplied TO-116

BELL
SHAPED

DECREASE

oD
NO CHANGE

INCREASE
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mabie Op Amps for
solutions

HA-2720 Single Programmable Slew Rate Output Current
Operational Amplifier vs. Supply Current vs. Supply Current

HA-2720
T0-99

I3
K op g0

M
INVERTING 3 1
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HA-2730 Dual Programmable Gain Bandwidth Product Input Noise Current
Operational Amplifier vs. Supply Current vs. Supply Current
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Above comparative data curves were experimentally derived or extrapolated from published data sheets where available.
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Precision Paper Tube Co., 2033 1W.
Charleston $t.. Chicago, 1l

Sonoco I'roducts Co.. Hartsville, 8. C.

Stone I'aper Tube Co., 900 Franklin St.,
N. LI, Washington, D. C.
PHENOLIC TUBING—see Insulatlon

Turntables
PHONOGRAPH and TRANSCRIPTION

TURNTABLES

Alliance Mfg. Co., Lake Park Bilvd. Al-
liance. Ohio

Bateman Sound Systems, 680 Johnston
St., Akron, Ohio

Electrical Industries Mfg. Co., Red Bank,
N. J

Llectro Acoustic (o., 2131 Dueter RAd.,
Fort Wayne. Ind.

Fairchild Aviation Corp., $8-06 Van Wyck
Blvd., Jamaica, N.

Gates Compnnies, '200 Block Hampshire
t.. Quincy, Il

General Communication Products Co., Lex-
ington Ave. at Vine, Hollywood, Cal.

General Industries Co., 3537 Taylor St.,
Elyria, Ohio

Harris Mfg. Co., 2422 W. Seventh St.,
Los Angeles, Cal.

Mellaphone Corp., 65 Atlantic Ave., Roch-
ester. N. Y.

Pacent Engineering Corp, 79 Madison
Ave., New York, Y.

Presto Recording Corp, 242 W. 55th St.,
New York. N. Y.

Proctor Co.,, B. A, 2 W, 45th St, New
York, N. Y.

Radio Engineering Laboratories, Inc., 35-
54 36th St., Long Island City, .

Ray La{» Inc, 211 Railroad Ave., Elmira,

N

RCA Mfg. Co.,, Camden, N. J.

Rek-O-Kut Corp 173 Latayette St., New
York, N.

Robinson Recording TLaboratories, 35 S.
Ninth St., Philadelphia, Pa.

Smith Co., Maxwell, 1027 N. Highland
Ave.. Hollywood, Cal.

Sound Am)aratu< Co., 150 W. 46th St.,
New York, N. Y.

Talking Devices Co.. 1451 V. Irving Park
Rd., Chicago, .

Transformer orp. of America 69 Woos-
ter St., New York,

Warner Co., J. J., 1"44 Larkin St.,, San
Francisco, Cal.

Waters-Conley Co., Rochester, Minn.

Varnish

see Flnishes

Vibrators

HOME and AUTO RADIO VIBRATORS

American Television & Radio Corp., 300
E. 4th St, St. Paul, Minn.

Electrical Products Co., 6535 Russell St.,
Detroit, Mich.

Mallory & Co.. . R, 3029 E. Washlng-
ton st., Indianapolis, Ind. (See page
30.)

Oak Mfg. Co.,, 1260 Clybourn Ave., Chi-
cago. Il

leig;‘lt_ Corp.. 3571 W, 62 St., Cleveland,

io

Turner Co., 0% 17th St., N. 15, Cedar
Rapids. Towa.

United Motors Rervice, 3044 W. Grand
Blvd.. Detroit, Mich,

Utah Radio Products Co., 820 Orleans
St., Chicago, Ill.

Vihrqpnwex Co.. James, 1551 Thomas St.,
Chicago, 1.

Washers

LOCK WASHERS

American Nut & Bolt Fastener Co., 2046
Doerr St.. Plttﬂburgh

Clark Bros. lolt Co., \Iilldale, Conn.

Eaton Mfg. Co., Reliance Spring Washer
Div., Massillon. Ohio

Harper Co.,, H. M., 2630 Fletcher St
Chu.lgo 1.

Hobbs Mfg. Co., 26 Salisbury St., Worces-
ter, Mass.

Industrial Screw & Supply Co.,, 711 W,
Lake St., Chicago, IlI

Lewis Bolt & Nut Co., 504 Malcolm Ave.,
8. E., Minneapolis, Minn,

Line_Material Co., 740 N. Second St.,
Milwaukee, Wis,

National Lock Washer Co., 40 Mermon
St., Newark, N. J.
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TRONIC and ALLIED INDUSTRIES

(Parts, Accessories and Materials)

Palnut Co., 61 Cordier St., Irvington,

Philadelphia Steel & Wire Corp., Penn
St. & Belfield .Ave., Philadelphia, Pa.

Positive Lock Wusher Co., 181 Miller St.,
Newark, N. .J.

Shakeproof, Inc., 2565 N. Keeler Ave,
Chicago, 111

Thompson-Bremer & Co., 1640 W. llub-
bard St., Chicago, 11l

Wrought Washer Mfg. Co.,, 2223 S. Bay
St., Milwaukee, Wis.

Waxes

WAXES and COMPOUNDS

Allied Asphalt & Mineral Corp, 217
Broadway, New York, N.

Anaconda \Wire & Cabie Co., "5 Broad-
way, New York, N.

Austin Co., M. B,, 108- 116 S. Desplaines
St., Chicago, 111

Bake\lrite Corp., 30 E. 42d St., New York,

Y

P,enf;li'te i‘orp., Manor, Pa.

Biddle Co., James G., 1213 Arch St,
Philadelphia, 1'a.

Biwax Lorp, 1017 S. Kolmar Ave., Chi-
Cago

Cand\l'1 & Co, 2515 W. 35th St., Chicago,
I

Cochrane Chemical Co., 432 Danforth
Ave,, Jersey City, N, 3.

Continental-Diamond Fibre Co., 13 Chapel
St., Newark, el

Dolph Co., John C.,, 168A Emmett St.,
Newark, N. J.

duPont I"lastic Dept Arlington, N. J.

Electrical Engineers' Equijnment Co., 25th

Ave. & Division St., Melrose Park, IIl.

General Cable Curp 420 Lexington A\e,
New York, N. Y.

General FElectric Co., Appliance and Mer-
chandise Dept,, l:ridgvport, Conn.

Georgia Ilosin I'roducts Co., Savannah,

Ga.

Glidden Co., 11100 Glidden Ave., Cleve-
land, Ohio

G & W Llectric Specialty Co., 7780 Dante
Ave., Chicago. 1l

Halmyar§_ Corp., 247 Park Ave., New York,

Impervious Varm.-:: o, l{ochcster. Pa.
Insil-X ,Co. 198 L..lfa\ ctte Pl, kKnglewood,

Insui\aiii\{e Co., 1 Broadway, New York,

Insulation Manufacturers Corp., 565 W.
Washington Dlvd., Clncago, 111,
Irvington Varnish & 1Insulator Co., 10
Argyle Terrace, Irvington, N. J.
Johns-\lan\llle 32 "E. 40th St.,, New
York, NE

Line \idteriai Co, 740 N. Second St., Mil-
waukee, \Wis,

Maas and \\ aldstein Co., 438 Riverside
Ave., Newark, N, J.

McGill Mfg. Co.,, Box 670, Valparaiso, Ind.

Minerallac Klectric Co., 25 N. Peoria St.,
Chicago, l1Il.

Mitchell- Rand In<ulation Co., 51 Murray
St.,, New York, Y.

Nukem DProducts Corp, 70 XNiagara St.,
Buffalo, N. Y.

Okonite Co., Canal St., Passaie, N.

Pioneer .\ephalt Co., 435 N. \Iichlgan
Ave., Chicago, IIl.

Robertson Chemical Co., 9808 Meech Ave.,
Cleveland, Ohio

Rockbestos Products Corp., 308 Nicoll St.,
New Haven, Conn.

Roeb{ingls Sons Co., John A., Trenton,

Rusgreen Mfg. (o, 14262 Birwood Ave.,
Detroit, Mich.

Sauereisen Cements Co., Sharpsburg Sta-
tion, Pittsburgh, T'a)

Sterling Varnish Co. Haysville, Pa.

Trotter & Co, 5. T. 594 Johnson Ave.,
Brooklyn, 'N. Y.

Westinghouse Elecetric & Mfg. Co., East
Pittshurgh, Pa.

Zophar MR, ¥ne., 112-26th St., Brook-
Iyn, N, Y. (See page 173.)

WINDINGS—see (oils

Wire

POWER CORDS

Alden I’'roducts Co., 117 Main St., Brock-
ton, Mass.
.\l])ha. Wire Corp., 50 Howard St, New
York, N. Y.
American Automatic Electric Sales Co.,
1033 W. Van Buren St., Chicago, 110

Ame{i[can Electric Cable Co., Holyoke,

Mass.

American Metal i\louidmg Co., 146 Coit
St., Irvington, N. J.

American Steel & \\ne Co., Rockefeller
Bldg., Cleveland, Ohio

Anaconda Wire & Cable Co., 25 DBroad-
way, New York, N. Y. (See page 31.)

Ansonia KElectrical Wire Co.,, Ansonia,
onn.

Audio Development Co., 1033 W. Van
Buren 'St., Chicago, .

Austin Co.,. M. B., 108 8. Desplaines St
Chicago 1.

I3elden Mfg. Co, 4647 W. Van Duren St.,
Chicago, 111

Birnbach Radlo Co., 145 Illudson St., New
York, N.

Boston lnsulnte(l Wire & Cable Co., 65
Bay St., (Dorchester), 1Boston, Mass,
(See page 166.)

Camden Wire Co.,, Camden, N. Y.

Circle Wire & C.ibie Corp., 3500 Maspeth
Ave., Masxpeth, N. Y.

Clarostat Mfg. Co.,, 285 N. Sixth St
Brooklyn, N. Y.

Collyer Insulated Wire Co., 249 N. Main
St., I'awtucket, R. 1.

Columbia Cable & i,leLtric Co., Manly St.,
Long Island City,

Consolidated Wire & Asmuatml Corps.,
Peoria & Harrison Sts., Chicago, Ill.

Copperweld Steel Co., Glassport, Pa.

Corn{shk\\’ire\Co 15 Park Row, New

o .

Crescent Cable Co., Front & Central Ave,,
Pawtucket, i’

Crescent Insulated \\ ire & Cable Co., N
(\)lden Ave. & Taylor St., Trenton,
v, J

Diamond Wire & Cable Co., Lowe Ave.,
Chicago Heights, 111

Electric Auto-Lite Co., Wire Div., Port
Huron, Mich.

Issex \Wire Corp., 37 Manchester St.,, De-
troit, Mich.

Gavitt Mfg. (o., Drookfield, Mass.

General Cable Corp 120 Lexington Ave.,
New York, N. Y,

General Electric Co., Schenectady, N. Y.

General Insulated Wire Works, 105 Gor-
don Ave., Providence, R. 1.

Graybar Electric Co., Lexington Ave. at
43d St.,, New York, Y. (Sole Dis-
tributors for W hltnev Blake Co., New
Haven, Conn )

Guthman Co., Fdwin 1., 400 S. Peoria St.,
Chicago, 11.

Habirshaw Cable & \\'1re Corp., 40 Wall
St., New York,

Hatfield Wire & Cable Co Hillside, N. J.

Hazard Insulated \Wire \\'nrks Div. of
The Okonite Co., \Wilkes- l.nrre, Pa.

Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y,

Kellogg Switchboard & Supp]y Co., 6650
S. Cicero Ave., Chicago, Ill.

I\emﬁeco‘tt Wire & Cable Co., Phillipsdale,

Kerite Insulated Wire & Cable Co., Sey-
mour, Conn.

Knickerbocker Annunciator Co., 116 West
St.. New York, N. Y.

Lenz Electric Mg, Co., 1751 N. Western
Ave., Chicago, Il

\Ildl%r}lld \\ ire Corp., 70 Hunter St., Tiffin,

National Electric Products Corp., Fulton
Bldg... Pittsburgh, Pa.

New England Cable Co., Concord, N. H.

New York Insulated Wire Co 295 Madi-
son Ave.,, New York, ¥.

Okonite Co., Paesalc N. J.

Packard Klectric Div,. General Motors
Corp., Warren, Ohio

Paralnl(tie Wire & Cable Corp., Jonesboro,
nd.

Phelps Dodge Copper Products Corp.,
American Copper Productf-: Div., 40
Wall St., New York, N.

Philadelphia Insulated Wire (‘o, 220 N.
Third St., Philadelphia,

Rockbestos Products Corp., 308 Nicoll St.,
New Haven, Conn.

Roeb\l:ings sons Co., John A., Trenton,

Rome Cable Corp., Rome, N. Y.

Runzel Cord & Wire Co.. 4731 W. Mont-
rose Ave., Chicago, 1.

Simple‘( Wire & Cable Corp., 79 Sidney

Cambridge, Mass.

Stromberg-C.irison Telephone Mfg. Co.,
100 Carlson RRd., Rochester, N. Y,

Trinngle Conduit & Cable Co., New Bruns-
wick, N. J.

United States Rubber Co, 1230 Sixth
Ave., New York,

Upson Walton Co., ]"86 W. 11th S8t.,
Cleveland, Ohio’
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15’“:) The Prime Computer
& = User Plan brings common sense
‘!Q-k'_. / tobuying a computer. It recog-

E-A nizesthe sirnﬁle fact that your
/%" ~~, needs might change someday.
L% the fire e Plan introduces

e first two-year guaran-
teed trade-in policy. It details
the upward and downward
compatibility features only

3 Prime offers. In short, it gives
every assurance you can always put a Prime
system to use.

We consider The Plan a new way to

buy, use and tfl-ﬁgrade computer systems. We

also give you the systems to consider: The
Prime 100, 200 or 300. The chart below is a
preview of what to expect in each.

__Standard Processor Features R
Prime 300 [~» Virtual Memory —automatic paging, mapped
Central address translation to 256K words, restricted
Processor execution mode, and memory protect.

(1 board)
¢ Stack Procedure Instructions
* Micro Verification Routines**
+ Hardware Multiply/Divide and Double Precision
Arith.*
* DMC/DMT Capability*
* Automatic Program i'.ond From Input Devices
Prime200 _ (PTR, TTY, CR, MT, Disk)*
Central __ [ | * Memory Byte Parity
Processor _| | * Processor Byte Parity
(1 board) * Full Addressing Modes —direct, indirect, and

indexed in both sectored and relative modes
* Virtual Instruction Package (VIP)—automatic
Prime 100 trapping of unimpl ted instructions and

Central | substitution of furnctionally equivalent
Processor software subroutines.
(1 board)

* 8-Channel Programmable DMA
* 4 Channel Full Duplex Asynchronous
Serial lirterface
L_LL_* Multi-level Vectored Priority Interrupt System

* Optionally available on Prime 100 and 200
**Optionally available on Prime 200

The chart suggests there’s a little 300 in
every Prime computer. Naturally, we planned
it that way. Our 300 is just the reverse of the
big box with a little computer inside.

Other 300 features will tell you just
how big it is. For instance, there’s high—slieed
MOS mem(:}('i; with 32K words per board. Up
to 256K words per system. There’s floating
{)oint arithmetic and writable control store, too.

n short, there’s everything you'll need in the
computer you can plan with. Work out a multi-
function system or plan a multi-user arrange-
ment. The diagram that follows is just one
way to go.

The Prime 300 supports a multi-user,
virtual memory Disk Operating System
(DOS VM) and a fomground/bac{\'fﬂnund Real
Time Operating System (RTOS VM).

A Prime 300 with virtual memory
easily accommodates over a dozen users.
What’s more, each is guaranteed 64K words of
virtual memory available to program in
FORTRAN, BASIC, Macro Assembler and
Micro Assembler.

The system files and paging space are
all provided by cartridge disk. new
diskettes offer low cost storage for personal
user files.

Electronics/March 21, 1974

A Prime 300 is good. How good can
best be seen_in The Plan. It shows how to up-
grade from the 100 right on to the 300. In the
process, you don't change software. The time
and expense of reprogramming are gone. You
can also use the 300 as a software development
system. The software will run on 100’s or 200’s
without modification. The Plan guarantees this
kind of system compatibility.

The Plan also goes into system integrity
features. Memory Byte Parity and Processor
Eﬁrte Parity are standard in tﬁ,e Prime 300.

icro-verification routines (also standard) and
controller loop-back allow you to isolate faults
to a single board.

32k Word
Memory
Central
Processor
A System Option
— k.| Controller
i “'-?,,’,3 DiskController
[~
oy -_4’ W Diskette Controller
%%{J \ | Axymc. Multiline Controlier
A & L4 / S ) Power Supply
Y i A i NG
4| 1—{ ——-_M‘*, 3 Million Word
7 Ay g Cartridge Disk
- i Duul Diskettes
.o Il SR
Lo,
Prime 300 Multi-User Disk Operating System

The Plan then spells out our total
service options. They run from comprehensive
on-call service contracts to Prime’s unique Air
Spare System. With Air Spare, we'll air
express, for a minimal charge, any backup
boards you may need from our nearest service
center. We'll make repairs on faulty boards
and have them back in no time. Meanwhile,
you'll be operating full-time thanks to Prime.

There’s more to The Plan. The best
way to discover how much is to have your own.
Send for it. The coupon below, like the Prime
300, will make it all possible.

To: Prime Computer, Inc.
23 Strathmore Rd.
Natick, Ma. 01760

(O Send The Plan

0O Send the Planner
(He'l call for an appointment.)

I Name l
I e I

Company
I Address I

City State Zip

L----
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HERMES
LOOP
ANTENNA

THREE SAMPLE SITES
ON THE NORTH AMERICAN
CONTINENT —

DIFFERENT LATITUDES
DIFFERENT CLIMATE

Listeners mainfain
a low protile

oS Even in the solitude of the forest depths, from rooftops,

MARSHFIELD, MASS. arctic tundra, swamps to sweltering tropics, 'neath snow,
sand or ice,

the Hermes Loop antenna keeps an ear to the sky.

The amazing aperiodic antenna does away with vast log
periodic and rhombic arrays - those towering antenna
farms.

Excellent directional characteristics in rosette
configuration, the Hermes loop antenna provides an
omnidirectional broadband receiving array in space
merely 1/100th that of the traditional antenna farm.

— More than 53 government agencies around the world have
= Dbl pressed the loop antenna into service.
NEAR SAN DIEGO, CALIF. A new, even more compact version is available. | 2-32MH:
Only Hermes Electronics makes it. BROADBAND

ASK US Send for our Brochure
Hermes Electronics Limited

Suite 315

2020 F Street NW

Washington, DC 20006 USA

202-296 2978
TWX 710 822 1106
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Technical articles

Optical waveguides look
brighter than ever

Optical telecommunications systems could be practical today
now that low-loss optical waveguides can be produced;
eventual cost-competitiveness with wire and cable is promised

by F.L. Thiel and W.B. Bielawski, Corning Glass Works, Corning, N.Y.

O Optical waveguides are important transmission
media of the future. Their promise of large bandwidths
and freedom from crosstalk and interference has en-
couraged years of research, and this investment is now
on the verge of paying off in wideband cable with low
enough losses and low enough costs to allow cost-effec-
tive data links (Fig. 1) to be built.

Optical frequencies can carry far more information
than the much lower microwave frequencies. Hundreds
of optic fibers, each carrying up to 1,000 telephone con-
versations, may be run in one cable with minimal cross-
talk, complete electrical isolation, and immunity to ex-
ternal electrical noise and interference with significant
frequency response advantages over coaxial cable (Fig.
2). Moreover, the medium should become directly cost-
competitive with coaxial cable and later even with
twisted-wire pairs, since technical advances are decreas-
ing the cost of fibers while the cost of the raw materials
of wire and cable are rising.

Already the main thrust of fiber-optic engineering
has shifted away from investigative research and toward
system development and production. For instance,
Corning Glass Works of Corning, N.Y., has recently
signed agreements with several companies to develop
waveguides for an optical telecommunications system.
A pivotal event in the growth of R&D in optical commu-
nications was the production of several hundred meters
of low-loss (decibels per kilometer) waveguide by Corn-
ing Glass Works in 1970.

Concepts for long-range use of optical waveguides
high in telephone system hierarchies, where bandwidths
in excess of those obtainable with millimeter wave-
guides will be required, have progressed to the point
where optical waveguides should be applicable
throughout the telephone system. The same advantages,
outlined in Table 1, hold promise of applications in the
cable television, computer, military, process control,
and instrumentation fields.

Designing an optical link

An optical link’s performance can be predicted from
the parameters of its component devices—a signal-mod-
ulated light source, coupled to a cable, coupled to a
photodetector. For instance, bandwidth is determined

Electronics/March 21, 1974

by the input light source or its pre-amplifier or driver,
by the dispersion in the optical waveguide, or by the de-
tector or its post-amplifier. Length of a link may be lim-
ited by input source power, input coupling efficiency,
attenuation in the waveguide bundle, detector responsi-
vity, or detector noise.

In the design of a link, the potential performance lim-
itations of all its components must be viewed together,
so the performance achievable by the link can be rap-
idly assessed. It is helpful to plot bandwidth versus link

SOURCE ANO CABLE COUPLING

AMPLIFIER

50 2 [, 3uF
&
I ) 3 | GamN P
| @ 'SOQ:’ AQJUST 3 ~300-m
INPUT OPTICAL
SOURCE
WAVEGUIOE
BUNOLE
2
OETECT ANO OUTPUT COUPLING
' AMPLIFIER |
h I—-l—o o—eo—»
3ufF |
l ouTPUT
SIGNAL
SILICON fo )
—-—-f——1 ~»% AVALANCHE 3509
300-m - PHOTOOIOOE J
OPTICAL
WAVEGUIOE
BUNOLE
I} 0 -—6——»

1. v link. Television signal intensity-modulates the LED. After trans-
mission down the cable, the detector converts this light intensity vari-
ation back into electrical modulation. Addition of the drive and re-
ceiver electronics is all that is necessary to convert a standard
coaxial system into an optical cabling system.
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FIBER-OPTIC WAVEGUIDE

vaE—
200

2. Fibers versus coaxlal cable. Optical waveguide exhibits a flat re-
sponse and temperature stability over a wide temperature range, un-
like coaxial cable. Coaxial links often require compensation of the
roughly square-root dependence of their attenuation on frequency.

length as in Fig. 3, in which three types of curves form
boundaries on the region of acceptable link perform-
ance. (The specific values chosen in plotting these
curves were measured in the laboratory or derived from
manufacturers’ data sheéts.)

The first curve in Fig. 3, labelled source, shows a 35-
megahertz limit on bandwidth, independent of link
length. This is typical of the modulation limit of the
fastest commercial infrared-light-emitting diodes—other
circuitry in the link can generally be made with a larger
bandwidth and therefore does not set a limit to modu-
lation bandwidth.

The second curve, labelled cable, shows the 3-decibel
bandwidth limitation imposed by optical-waveguide
dispersion (see “Attenuation and dispersion,” p. 91) and
was calculated from a pulse broadening of 1.5 nanose-
conds per kilometer, such as might be measured with an
injection laser as source. Since this data would include
both an intermodal (multimode group relay) dispersion
component and a material dispersion component, the
latter was scaled appropriately to account for an as-
sumed LED line width of 400 angstroms. (Multimode
group delay dispersion refers to the varied times of ar-
rival of the different wavelengths emitted at one time by
a light source; with each wavelength or mode is associ-
ated a group of photions, which travels at a different
speed from groups associated with other wavelengths.)
Dependence of link length on pulse broadening was as-
sumed to be linear for lengths up to 0.5 km and to vary
as the square root of length beyond that distance. The
assumptions on which this calculation was based are
representative of certain multimode waveguides with
graded index profiles.

The third type of constraint, shown in Fig. 3 as a pair
of curves labelled 60 dB and 20 dB, includes all the fac-
tors which limit signal-to-noise ratio at the detector. The
signal-to-noise curves assume a relatively conservative
25-dB coupling loss into the hexagonally close-packed
fiber bundle termination. Waveguide bundle attenua-
tion is taken as 10 dB/km and the source is a Lamber-
tian LED with an output power of 10 milliwatts and a
0.46-millimeter diameter. The minimum discernible sig-
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SOURCE

CABLE

OETECTOR

PERFORMANCE
REGION FOR OPTICAL

< LINKWITH 20-dB
SIGNAL-TO-NOISE RATIO

kd '.‘] n S
3. Optical links’ limitations. Performance limits for optical links are
set by device parameters—the source, waveguide, and detector
characteristics. Modulation (source) affects signal transmission
bandwidth. Dispersion (waveguide) limits bundle length due to pulse
broadening. The signal-to-noise ratio of the detector sets the lower
limit on signal strength.

nal or noise equivalent power at the detector in Fig. 3 is
derived from manufacturers’ data for a silicon ava-
lanche photodiode with a gain of 100 and a following
transimpedance amplifier.

The curve derived in this way represents a small-sig-
nal analysis in which detector shot noise, excess multi-
plication noise, the thermal noise of bias resistors, para-
sitic detector series resistance, and amplifier noise terms
have all been included.

Amplifier open-circuit gain is assumed to be very
large throughout the frequency range of interest. Quan-
tum efficiency of the detector is assumed to be 50%
throughout the frequency range of interest. All other
parameters are extracted or calculated from manufac-
turers’ data.

To calculate the 60-dB curve in Fig. 3, it is first neces-
sary to find the power required at the detector. This
power is the value from Fig. 4 (e.g., 1.5 X 10-° watts at
10 MHz), increased by a factor of 1,000 to give a 60-dB
signal-to-noise ratio (e.g., 1.5 X 10-¢ w at 10 MHz). This
power is compared to the available power coupled into
the waveguide bundle at the input (30 X 10-¢ w in this
case). The attenuation that can be accepted in the op-
tical-waveguide bundle itself (e.g., 10 logio 30/1.5 = 13
dB) is converted to link length from the assumed atte-
nuation of 10 dB/km (i.e., 13 dB/km = 1.3 km). It is
this computed length, monotonically decreasing with in-
creasing frequency, that is plotted in Fig. 3.
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The 20-dB curve is obtained in the same manner ex-
cept that the desired signal-to-noise ratio at the detector
is taken as 20 dB.

As the analysis of Fig. 3 shows, the region of accept-

able link performance and its boundaries are defined by
the system components. For short link lengths, the max-
imum LED modulation rate limits performance. As link
length increases, dispersion in the optical waveguide

There are two types of attenuation in optical waveguides:
absorption and scattering. Absorption attenuation is prin-
cipally attributable to impurities present in the waveguide
glass, including transition metal and OH ions. Existing
waveguide processes have reduced impurities to a level
of a few parts per billion.

Scattering attenuation is caused primarily by thermal
and concentration fluctuations, but it may also include in-
homogeneities and artifacts introduced in the waveguide
manufacturing process. Scattering is dependent on the
operating wavelength and generally decreases with in-
creasing wavelength. In a waveguide having a total at-
tenuation of several decibels per kilometer, absorption
and scattering account for comparable fractions of the
total attenuation in the 800-nanometer region. The lowest
attenuation achieved thus far has been 2 dB/km at 1.06-
micrometer wavelength. At this level, most of the attenua-
tion is scattering attenuation.

An important consideration in using optical waveguides
is the choice of operating wavelength. Two regions of low
attenuation compatible with available optical sources are
between 800 and 900 nm (GaA1As diodes) and at 1.06
pgm (neodymium YAG Lasers). Operation at wavelengths
approaching the ultraviolet (below 0.5 um) will result in
significantly higher attenuation due to the intrinsic Ray-
leigh scattering and ultraviolet absorption present in all
glasses. Operating at far infrared wavelengths (above 1.1
um) will result in increased attenuation due to absorption
bands of OH including the fundamental peak at 2.7 pm
and its tail and overtones at shorter wavelengths. Be-
tween 0.7 and 1.1 micrometers, the bulk of any absorp-
tion above 2 dB/km is due to OH absorption. Elimination
of residual fiber water content leaves scattering as the
major loss mechanism.

Waveguide material properties and the spectral width

2
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A. Losses over long transmission distances can be minimized if a
fiber's index of refraction is tapered properly from core to clad-
ding. The loss is proportional to cable length over short distances
to the square root of the length beyond 5 kilometers.
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of the light source are the fundamental determinants of
bandwidth capability of optical waveguides. Bandwidth
is further modified by the waveguide structure and fac-
tors related to the excitation and detection conditions
and modal characteristics of the waveguide.

For silica, material dispersion alone results in pulse |
spreading on the order of picoseconds in 1 km. Pulse
spreading is markedly affected by the spectral width of
the source. For LEDs, depending upon a particular de-
sign's characteristics, spectral width results in pulse
spreading from just below 1 nanosecond to nearly 5 ns
on 1 km of optical waveguide. A spectrally narrower,
solid-state injection laser decreases the pulse spreading
by approximately one order of magnitude.

The most important factor related to the waveguide |
structure is the shape of the index profile. Some muilti-
mode fibers are characterized by a '‘step’’ index profile.
Difference in path length for a straight-through ray and a
critical ray causes pulse spreading proportional to aper-
ture and length of fiber. Depending on waveguide param-
eters, this effect sets the waveguide bandwidth capability
at some level below 108 bits per second over 1 km.

Path length can be equalized by properly shaping the
index profile. Experimental multimode waveguides with
an approximately parabolic index profile have shown
pulse spreading as low as 1 ns in a 1-km length. In some
waveguide fibers, mode-mixing effects account for the |
very beneficial change in shape from a linear depend-
ence on distance of pulse spreading over short distances
to a square-root-of-the-length dependence for distances
greater than about 500 meters. l
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B. Both geometric and material dispersion spread an optical
pulse as it propagates down a fiber. Dispersion is a function of
center operating wavelength and the source optical bandwidth.

91



10° 107 107 10°
FREQUENCY (H2)

4. Good viewing. The minimum signal that can be detected with a
typical avatlanche photodiode and preamplifier combination is about
10 nanowatts at 30 megahertz.

forms the limit on 3-dB bandwidth. At some length, per-
formance is held back by the combined effects of lim-
ited input power, attenuation, and detector sensitivity
and noise.

Note that a 100X increase in source power, or a
100X increase in source coupling efficiency, or a 100X
decrease in detector noise would move the 60-dB curve
to the position now occupied by the 20-dB curve and
move the 20-dB curve correspondingly to the right.
However, a change in waveguide attenuation from 10
dB/km to 2 dB/km would move these curves to the right
by a distance factor of 5. Thus, extremely low values of
attenuation (2 dB/km) have been achieved in optical
waveguides, and such values pay handsome dividends
where longer distances are required, especially if these
can be achieved at reasonable cost.

It is interesting to speculate on what would happen if
a suitable injection-laser source capable of continuous-
wave operation at room temperature were available.
Assuming such a source could couple 10 milliwatts of
power at 900 nanometers into a single multimode fiber
and could be modulated at rates up to 1 GHz, with line
width of 25 angstroms, and if all other assumptions in
Fig. 3 remain unchanged, the performance shown in
Fig. 5 would result. Because the laser line width is much
narrower, dispersion is much less marked than when a
relatively wideband LED is used as a source. The most
striking change is that dispersion, rather than source
modulation, becomes the performance limit throughout
much of the useful operating range.

Source coupling

The maximum amount of power that can be coupled
from a source into an optical waveguide bundle can be
calculated from measurable properties of the source
and bundle. In addition to geometrical parameters, a
knowledge of the radiance of the source as a function of
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