














































































































































































































































































































































































































































































































































































































TEN YEARS TOO LATE

Part TEN in a series

on THE STATE OF THE CHOPPER ART

G4

TRS203

2N2386

5K

5K 5K

ON2386 2N2386

QUTPUT

N

The FET amplifier has remarkable low noise performance. Tubes — and transistor junctions — have at
least one thing in common — the noise power increases as the frequency goes down. This means a lot
of jitter near DC, making readings at less than 100 nanovolts about impossible, unless the amplifier
bandwidth is severely restricted. You can read 10 nanovolts with this circuit with wide band response.

THE VERY REMARKABLE G4 MECHANICAL. CHOPPER — BORN 10 YEARS TOO LATE

Boy oh boy. If only we had this thing 10 years ago
when mechanical choppers were real fashionable. It
would have made all those nasty competitors look
sick. (Sigh!)

We don't really expect you to care much about a
mechanical chopper nowadays. Even if the offset is
below 50 nanovolts, even if it buzzes away docilely at
most any frequency up to some 1500 cycles. Even
when it's almost transistor size. (You can get by
without the input transformer — we're just trying to
sell you that too. Profit is our motive.)

TRANSFORMERS
TO GET ANY

DON'T SEEM
SMALLER

Could be, of course, you haven’t time to horse around
— you need something working the first time. Or
you'll sacrifice reliability — 25,000 hours life is
good enough. You might like the bifurcated contacts
isolated completely from contamination. Try one.
This G4 chopper is practically perfect.

We maybe ought to ignore the low cost, it not being
Solid State. The G4 is a lot smaller and lighter than
a solid state chopper. Honest. Just add up the
contrivances you need for solid state drive.

It sure would have been nice 10 years ago.

AIRPAX ELECTRONICS incorporsted Cambridge Division, Cambridge, Maryland

196 Circle 196 on reader service card
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Pulse-train lullaby

A white-jacketed therapist straps
a padded electrode band around a
patient’s head, sets a couple of
dials and flicks a switch on a small
control panel. Soon the patient be-
comes drowsy, most often he falls
asleep.

The scene has become routine
in Russian hospitals, where “elec-
trosleep” therapy has been used
for several years to treat a variety
of illnesses including high blood
pressure, insomnia, ulcers, even
epilepsy [Electronics, May 24,
1963, p. 20]. Now the technique
seems on the verge of catching on
around the world. In the United
States, Great Britain and in Austria
sleep-inducing instruments are ei-
ther on the market or close to it.
And next week, some 300 medical
researchers from around the world
will turn up at Graz, Austria, to
attend the First International Sym-
posium on Electrosleep and Elec-
troanesthesia, which will run from
September 12 to 17,

Questions. One question sure to
keep the doctors awake at Graz is
what exactly happens to a patient
when he’s subjected to the square-
wave pulses of an electrosleep in-
strument. Despite Russian suc-
cesses with the technique, medical
researchers still aren’t sure what
causes the feeling of well-being,
followed by drowsiness and often
sleep when the pulses are applied.

One explanation is that the low-
level electric currents paralyze a
sleep-inhibiting center in the brain.
Another explanation is that the
effect comes froin an electrical po-
tential set up in the casing of the
brain. Dr. Sigmund Forster, who
heads the physical medicine and
rehabilitation service at a Brook-
lyn, N.Y., hospital, maintains that
no one has shown that the pulses
actually pass through the brain.

Forster is one of the pioneer

U.S. experimenters in the tech-
nique. It was he whom the U.S.
government tapped to send to the
Soviet Union two years ago to look
into the Russian work in electro-
sleep. Forster was sent because
both the Air Force and the Na-
tional Aeronautics and Space Ad-
ministration wanted to find out if
a few hours of induced sleep could
replace eight hours of natural sleep
for bomber pilots and astronauts.
After Forster’s report, government
officials decided not to follow
through with a special program al-
though the possibility still has not
been ruled out.

Forster returned from Russia
convinced that the pulse-therapy
technique had produced impres-
sive results in treating some ills
but that it did not necessarily in-
duce sleep. He currently is direct-
ing a clinical experiment aimed at
getting an idea of how often auto-
suggestion plays a role in the cures
or improvements in health cred-
ited to pulse-wave therapy. Forster
also suspects that what appears to
be induced sleep might actually be
a hypnotic state brought on by pe-
riodic pulsing. Because the action
of low-level pulse trains on the
brain is not yet fully understood,
Forster will plead at next week’s
meeting at Graz that researchers
in the field shy away from the term

“electrosleep” and instead use
something like “cranial application
of low-level currents.”

Hardware. The worldwide ex-
change of information on experi-
ments and clinical trials at Graz
should speed the widespread use
of pulse-train therapy in countries
besides Russia. For medical elec-
tronics equipment makers, it could
turn into an important new market.
The Russians now produce 35,000
electrosleep units a year.

In the United States, the Na-
tional Patent Development Corp.
has readied, under a license ar-
rangement, a transistorized version
of the original vacuum-tube Rus-
sian equipment. The U. S. unit puts
out pulses 1.8 to 2.0 milliseconds
long at rates from 27% to 40 pulses
a second. Amplitude is 18 to 24
volts and the current passed is 1.4
milliamperes. National Patent has
under way extensive clinical trials
of its instrument and expects to
have it on the market—for profes-
sional use only—early next year.
The price will be around $300. Na-
tional Patent is keeping the Food
and Drug Administration informed
of its plans. FDA a few years ago
banned a cheap Japanese-made
unit that was sold “across the
counter’ to all comers.

In Great Britain, D.R. Garner
& Co. recently put a sleep-inducing

Transistorized sleep-inducing unit recently put on the market in Great Britain
is used in a London hospital to treat insomnia and anxiety states.
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unit on the market after successful
clinical trials in a London hospital.
Physicians use it to treat insomnia,
anxiety states and other conditions
in which sleeplessness occurs.

The patient wears two bands,
which apply electrodes to the fore-
head and the back of the head just
above the neck. The square-wave
pulses fed to the electrodes are
generated by a transistorized asta-
ble multivibrator. Frequency can
be adjusted from 7 to 140 pulses
per second and pulse width from
1 to 4 milliseconds. Maximum am-
plitude is 27 volts. The Garner unit
sells in Britain for $340.

Space team

Although United States electronics
companies have cornered substan-
tial markets in Western Europe,
essentially they’ve been shut out
of the space hardware business
there.

Determined not to let America
and the Soviet Union wind up with
a monopoly in communications
satellites, European countries have
made it a policy not to use Ameri-
can hardware in their national
space programs and in joint efforts.
They aim to build a purely Euro-
pean space capability and with it
pick up a piece of the lucrative
business in communications satel-
lites that’s in sight. What’s more,
the European countries fear their
cultural images would be tarnished
if the Americans and Russians con-
trolled tv broadcasting by satellite.

Cashing in. Up against a hope-
less situation in hardware, U.S.
companies are tapping the market
as best they can by selling know-
how to Europe. Many companies
have set up advisory arms—a new
phenomena—and through them
worked out consulting agreements
with European companies bidding
for hardware contracts.

Thus, the Hughes Aircraft Co.
has become an almost constant
partner of the British Aircraft Corp.
The TRW Systems Group of TRW,
Inc., works with Britain’s Hawker
Siddeley Dynamics Ltd. and with
France’s Engins Matra. The Ball
Brothers Research Corp. has col-
laborated with Sud-Aviation of
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France. The Philco Corp., a sub-
sidiary of the Ford Motor Co.,
often advises Nord-Aviation, like
Sud a French government-control-
led aerospace firm. Because of tie-
ups like these, Yankee advisors
have a key technical say-so for
most of the satellite projects of the
European Space Research Organi-
zation (ESRO).

Binding. So far, though, there’s
been a costly drawback for Ameri-
can companies looking for profits
in the space know-how business.
A group forms around a U.S. con-
sultant to bid on a satellite and
then usually falls apart if a com-
peting group wins the award. When
the next project goes up for grabs,
the expensive effort to put together
a bidding consortium has to start
practically from scratch.

To get around this drawback,
the General Electric Co. has lined
up what it hopes will be a durable
consortium, the European Satellite
Team. Along with GE’s Technical
Services Co., a subsidiary set up
to handle overseas sales of know-
how, the team includes Elliott-
Automation Ltd. of Britain, Com-
pagnie Francaise Thomson Hous-
ton-Hotchkiss Brandt, Fabbrica
Italiana Apparecchi Radio (FIAR),
the Royal Netherlands Aircraft
Factories (Fokker), and Allmanna
Svenska Elektriska AB (ASEA) of
Sweden.

The team already has launched
an effort to capture a big chunk
of space business. Last month, it
bid along with four other compet-
ing groups for an $18-million con-
tract to build a pair of 800-pound
scientific satellites for ESRO. If
the team gets the job, GE stands
to collect a $1-million fee for con-
sulting and a part of the hardware
money as well since it owns 75%
of FIAR.

Togetherness. The team also has
submitted a proposal to the Inter-
national Telecommunications Sat-
ellite Consortium (Intelsat) for a
development study on a multipur-
pose communications satellite. R.C.
McBride, who heads Technical
Services’ operation in Paris, says
the team plans to stay together for
bids on future ESRO satellites,
hardware for European Launcher
Development Organization projects

and for the first Intelsat satellite.
Other U.S. companies to date
haven’t followed GE’s lead in knit-
ting together durable space-busi-
ness consortiums with European
hardware producers. Many feel the
best way to pick up know-how fees
is to form one-shot groups tailored
for specific projects. But if the
European Satellite Team wins the
ESRO contracts for the two 800-
pound scientific satellites this fall,
the scramble will be on to put to-
gether long-lasting consortiums.

Japan

Characters galore

In addition to the same sort of
problems their Occidental count-
erparts run up against, Japanese
computer makers face a harrowing
situation when it comes to print-
out—it takes nearly 2,500 different
characters to get ordinary Japanese
down on paper.

So far, Japanese computer mak-
ers have sidestepped the printout
problem rather than tackle it head
on. They’ve limited printout to the
so-called katakana syllabary, a set
of 48 phonetic symbols used in
normal Japanese for emphasis and
for words taken over from foreign
languages. Anyone who can read
Japanese can puzzle out the words
from the phonetic symbols, so
katakana works well enough for
computer-prepared inventories, in-
voices, brief explanations on busi-
ness forms and the like. But in long
prose passages, katakana becomes
unintelligible.

Pointing toward the day when
widespread use of computers in
Japan will make easily readable
printouts necessary, Hitachi Ltd.
has developed an electrostatic
printer that can cope with 1,200
different characters and grind out
40-character lines at 225 lines per
minute. The variety of characters
is sufficient to turn out texts in
normal Japanese prose, a combina-
tion of kanji—Chinese characters—
and a phonetic syllabary for in-
flection.

At 150 characters per second,
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Hitachi’s kanji printer doesn’t
come close to the speed of the fast-
est katakana printer, which whirls
out nearly 20,000 characters per
second [Electronics, Dec. 13, 1965,
p- 239]. Still, the Hitachi unit oper-
ates 75 times faster than previous
kanji printers, the best of which
pokes along at two characters per
second. What’s more, unlike its
predecessors the Hitachi printer
can be run directly off a computer.
First production models will be on
the market late this year.

Kaniji store. The 1,200 characters
that the printer can reproduce are
stored on a photographic film belt,
the equivalent of the row of type
wheels in a mechanical line printer.
The film belt runs over a bank of
40 optical fiber tubes, each illumi-
nated by a xenon lamp. Control
circuits in the printer flash the
lamps to match the input from a
computer or a paper tape reader.

As the lamps flash, the optical
fiber tubes project the 40 charac-
ters for each line onto coated paper
that can hold an electrostatic
charge. The paper first passes a
plate that charges it. Then it is dis-
charged line-by-line—except where
characters are flashed onto it—as
it passes by an exposure plate. Con-
tinuing its pass through the printer,
the paper picks up a charged toner
where light has hit it. The toner
is developed to form legible char-
acters by xerographic techniques.

Typhoon chaser

Getting warnings out to the public
well before hurricanes hit is no
longer much of a problem for the
United States Weather Bureau. It
has a battery of weather satellites
and far-ranging military patrol
planes at its disposal to track hur-
ricanes from Amy to Zelda.

For its typhoon warning system,
though, the Japan Meteorological
Agency can’t afford a panoply of
satellites and aircraft, Fuel bills for
the planes alone would be more
than the agency’s entire operating
budget. So the agency has put
a typhoon-chasing weather-radar
ship to sea.

The ship will back up the exist-
ing—but sometimes inadequate—
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network of weather-radar stations
strung out along the Japanese
coast, including one atop Mt. Fuji.
In recent years, the agency has
been caught short several times by
typhoons that have veered out to
sea beyond the range of the net-
work and then changed course to
batter the coast with little warning.

Defiant. The Japanese christened
their 2,000-ton weather ship the
Ryofu Maru, which translates into
“wind-defying ship.” The ship her-
self and the 16-foot-diameter ra-
dome amidships were designed to
withstand winds up to 133 miles an
hour. All the same, the agency
doesn’t plan to send the vessel
right into the eye of a typhoon.
She can stand off and track storms
up to 250 miles away with her
radar, which puts out 300 kilo-
watts of peak power at a frequency
of 5,300 megahertz. The resolution
in range is better than 600 feet, in
azimuth better than 3°.

Circuit design of the Ryofu
Maru’s radar is similar to that of
other high-power radars but the
8.2-foot-diameter dish antenna is
far and away the largest yet built
in Japan with a stabilized platform.
The stabilization system can cope
with roll up to 30° on either side
and pitch of 10° up or down. Along
with the mechanical antenna plat-
form stabilization, there are elec-
tronic circuits that keep the radar
display oriented “North up.”

In addition to the $180,000
weather-radar system, which was
built by Tokyo Shibaura Electric
Co. (Toshiba), the Ryofu Maru has
been outfitted with an extensive kit
of oceanographic gear so she won’t
be idle between typhoon seasons.

Great Britain

Heads up

Prime Minister Harold Wilson’s de-
cision last spring to buy 50 F-111
intercontinental fighter bombers
from the United States provoked
dismay in the British airframe in-
dustry, but electronics manufac-
turers reckoned the overseas plane
buy might turn out to be a good

Ryofu Maru’s radar can track
typhoons up to 250 miles away.

thing for them in the long run.

To clinch the deal, the Pentagon
agreed to buy enough British de-
fense gear to offset the cost of the
planes—some $300 million. For this
business, the usual 50% “buy
American” price differential doesn’t
apply and British suppliers bid on
the same footing as U.S. suppliers.
The British electronics industry has
long maintained it could compete
in the U.S. military market if it
weren’t for “buy American” pro-
tection.

Now it looks as if the British
electronics industry had the situa-
tion sized up right. Last month,
Elliott-Automation Ltd. picked up
a $600,000 initial contract to de-
velop the “head-up” system and
a digital computer for the U.S.
Navy’s Integrated Light Attack Avi-
onics System (Ilaas).

The award came officially from
the Sperry Gyroscope division of
the Sperry Rand Corp., prime con-
tractor for Ilaas. The Navy has ear-
marked $23.9 million to develop
and test four Ilaas prototypes for
the A-7 Corsair-2 carrier aircraft.
Sperry Gyroscope itself was the
other main contender for the
head-up part of the system, but
Elliott got the nod from the Navy.
Said Commander H. Pasley-Tyler,
who directed Elliott’s negotiations
with the Navy, “This shows we can
compete on equal terms, and we're
jolly proud of it.”

In view. The Ilaas head-up dis-
play allows pilots to see both in-
strument information and the out-
side world at the same time. The
instrument information is projected
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from a cathode-ray tube onto a
viewer in the pilot’s line of sight.
All the pilot has to do to stay on
course, for example, is keep a dot
projected onto the viewer in the
center of a circle. One feature of
Elliott’s display is a ceramic cath-
ode-ray tube, with the electrode
structure deposited directly on the
ceramic, much as in printed cir-
cuits. Elliott head-up displays using
the special tube already are stand-
ard equipment in some British mili-
tary attack and transport planes.
Another kingpin element in the
Ilaas hardware Elliott will develop
is a digital computer that weighs
only 90 pounds, including the inter-
face and power supply. The stand-
ard model of this computer, which
translates flight information so that
it can be displayed as a dot on a
viewer, has a memory with a ca-
pacity of 12,000 words. Elliott will
expand the memory for Ilaas.
More to come? For Elliott-Auto-
mation, the $600,000 development
contract may be just the beginning.
If the Navy decides to put Ilaas
into production, Elliott almost cer-
tainly stands to get a production
contract worth several million dol-
lars. And Pasley-Tyler says that
Elliott is negotiating with U.S. of-
ficials for a contract of “quasi-mili-
tary” nature, but won’t let on ex-
actly what Elliott is trying to sell.

Red China

No threat yet

For electronics companies eyeing
markets in Southeast Asia, one big
question is when will the People’s
Republic of China start looking
seriously for customers on the other
side of the Great Wall.

The answer, apparently, is not
soon. Judging by the Chinese Ma-
chinery and Electronics Exhibition
mounted a fortnight ago by 14
Hong Kong companies that handle
Red Chinese goods, the People’s
Republic still has little to offer to
neighboring countries.

To be sure, the emphasis at the
exhibition was on heavy machinery
—textile and printing equipment
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along with a variety of high-pre-
cision machine tools, all rated as
well-made by Western observers.
But the Reds also showed what
electronics gear they have to sell
now in export markets.

Little. It isn’t much—a few meas-
uring instruments and some vac-
uum-tube radios. The instruments
included a signal generator, an
oscilloscope, a low-frequency an-
alyzer, a voltmeter, and a pH meter.
Few were transistorized and none
could handle high frequencies. The
electronic computers over which
the Red Chinese have made much
ado were conspicuously absent.

As for radios, only vacuum-tube
sets were shown. Some had as
many as five medium- and short-
wave bands, but none had fre-
quency modulation. Although it’s
known the Red Chinese produce
transistor sets, apparently they
can’t spare any now for export
markets. With nothing but line-op-
erated sets to sell, they won’t stack
up as serious competitors in con-
sumer markets for a long time.

Along with instruments and ra-
dios, the Hong Kong fair also
brought forth a display of com-
ponents that include variable con-
densers, fixed capacitors, resistors,
ferrite antennas, transformers,
loudspeakers and microphones. But
there was no miniaturization, a
drawback in Asian markets where
the transistor radio is king.

Profile. It’s a reasonably safe bet
that the Hong Kong exhibition mir-
rors the makeup of the Red Chi-
nese electronics industry. The main
effort, then, seems directed toward
manufacture of instruments for in-
dustrial and scientific uses. In con-
sumer electronics, the emphasis is
on radios, presumably to keep the
population well primed with propa-
ganda. Western observers estimate
that in 1965 there were some 6.3-
million radio receivers and com-
munal radio relay loudspeakers in
use in the People’s Republic, but
only 100,000 tv receivers.

The Hong Kong show made it
clear that Red China still is a sleep-
ing giant as far as electronics ex-
ports go. But a long-range threat
lurks. Although the range of items
was limited, prices quoted at the
show were highly competitive.

Around the world

India. Practically all the instru-
mentation for India’s massive long-
range nuclear power program will
be produced domestically. By 1970,
the Indians plan to be building
one nuclear reactor a year and each
will require some $1.3 million worth
of electronic monitoring and con-
trol gear. To handle the job, the
government plans to transform the
electronics production division of
the Indian Atomic Energy Dept.
into a commercial corporation.

South Korea. With the labor mar-
ket in Hong Kong beginning to

tighten up, United States semicon- -

ductor manufacturers are turning
to South Korea. The first U.S. com-
pany to go into semiconductor pro-
duction there will be the Fairchild
Camera & Instrument Corp., which
recently received government ap-
proval to build a plant. Signetics
Corp., a subsidiary of the Corning
Glass Works, also plans a South
Korean semiconductor plant,

Western Europe. Two NATO
countries are buying low light-level
television cameras from the Ad-
miral Corp. in Chicago to install
aboard Navy ships to augment ra-
dar. The tv will take over the job
of tracking low-flying aircraft when
clutter from the sea’s surface ob-
scures the target on radar.

Thailand. The Thai police de-
partment is evaluating bids for a
$5-million “hot line” telephone sys-
tem to link Bangkok with 107 towns
in the northeastern provinces where
Communist activity is rife. The
trunk line will be paralleled by
microwave links to keep the sys-
tem operating should the Com-
munist insurgents cut the cable.
Six countries are competing for the
contract.

Japan. The Nippon Electric Co.
has started taking orders for the
first small Japanese computer with
integrated circuits. NEC calls the
computer the NEAC Series 2200
Model 50, says it bridges the gap
between the low end of the line of
computers it builds under license
from Honeywell Inc. and its small
parametron computer [Electronics,
Sept. 6, 1965, p. 155].
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Over 1300 Exhibitors are expected (400
French and 900 Foreign from more than

10 countries)

Show space will be 430,000 sq ft.

MESUCORA will be the only European
Measurement and Automation Exhibition

in 1967—featuring:

* probes and measuring instruments
e test and analysis appliances
* measurement data processing

¢ control, automation and regulation
equipment

applications of automatic control.
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= Hughes Aircraft Company 122,153
Foote, Cone, Belding, Inc.
IBM Corporation 18, 19
Marstellar, Inc.
= IMC Magnetics Corporation 160
Monad Advertising Design
IRC, Incorporated 146
Gray & Rogers, Inc.
m Ichizuka Optical Company, Ltd. 190
Matsushita, Inc.
Indiana General Corporation 57
Griswold & Eshleman Company
ITT Semiconductor 3rd cover
Neals & Hickok
Jerrold Electronics Corporation 14
Lescarboura Advertising, Inc.
m Leach Corporation 67
Jay Chiat & Associates
Ling-Temco-Vought, Inc. 124
Wyatt, Dunagan & Williams
Litton Industries Inc.,
Winchester Electronics Division 73
West, Weir & Bartel, Inc.
Lockheed California Company 144
McCann Erickson Inc.
m McLean Engineering Laboratories 191

Healy Advertising, Inc.

Machlett Laboratories Inc. Division of
Raytheon Corporation 9
Fuller & Smith & Ross, Inc.

= Mallory Capacitor Company Division of

P. R. Mallory & Co., Inc. 65
Aitkin-Kynett Company, Inc.
= Markel & Sons, L. Frank 189
George Moll Advertising, Inc.
Mathatronics, Inc. 162
Kalb & Schneider, Inc.
= Matsuo Electric Company, Ltd. 169
Fuji Agency
Melpar, Inc. 169
Arthur J. Lamb, Inc.
Mergenthaler Linotype Company 170
Merlin Advertising
Mesucora 201
Sepic
Micro Instrument Company 164

Bonfield Associates, Inc.

= Micro Switch Division of
Honeywell Company 44, 45
Batten, Barton, Durstine & Osborn, Inc.

Minnesota Mining & Mfg. Company,

Chemical Division 42
MacManus, John & Adams, Inc.
= Mitsubishi Electric Corporation 171

Hakuhodo, Inc.

Motorola Communications &
Electronics, Inc. 161
K & A Inc.

Motorola Semiconductor

Products, Inc. 52,74
Lane & Bird Advertising, Inc.

New Hermes Engraving
Machine Corporation 175
Lester Harrison Advertising, Inc.

North Atlantic Industries, Inc. 137
Murray Heyert Associates

Okaya Musen Company Ltd. 189
K. K. Kyoei Kokoku Sha Agency

= Pennsalt Chemicals Corporation 133

Aitkin-Kynett Company

Phelps Dodge Electronic
Products Corp. 152
Smith, Dorian & Burman, Inc.

RHG Electronics Laboratories, Inc. 161
S. M. Sachs & Associates

Radio Corp. of
America 4th cover, 143, 154
Al Paul Lefton Company
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Rayclad Tubes, Inc. 27
Shafer Associates

= Reeves-Hoffman Division,

Dynamics Corp. of America 183
Adams Associates, Inc.
Rohr Corporation 72
Lane & Huff
SBD Systems Incorporated 179
Murray Heyert Advertising
= Semi-Elements 186
Cavanaugh Morris Advertising
u Servo Corporation of America 69
Basford Incorporated
Sierra/Philco 47
Hall Lawrence, Inc.
= Singer Company, Metrics Division 186

Hepler & Gibney Inc.

= Sorensen Operation, Raytheon Company 11
James Advertising, Inc.

u Spectra-Electronics 191
Stadler/Cowman Advertising
Speer Carbon Company, Inc. 35
Hazard Advertising Company, Inc.
Sprague Electric Company, The 5,10, 16
Harry P. Bridge Advertising
Stackpole Carbon Company 70
Meek & Thomas, Inc.
Stromberg-Carison Corporation 167
Rumrill-Hoyt, Inc.
TRW Capacitor Division 39
Fuller & Smith & Ross, Inc.
Tally Corporation 59
Bonfield Associates, Inc.
= Tektronix Incorporated 58
Hugh Dwight Advertising, Inc.
= Telonic Industries, Inc. 121
Jansen Associates
Texas Instruments, Incorporated
Semiconductor/Components
Division 20, 21
Don L. Baxter, Inc.
Thermal American Fused
Quartz, Inc. 155
Kniep Associates
Tohoku Metal Industries Ltd. 181
Kokusai Tsushin-Sha KK
Transitron Electrionic Corporation 33
Larcom Randall Advertising, Inc.
Trygon Electronics 7
Solow/Weston
u Trylon Incorporated 183
George Moll Advertising, Inc.
= Tung-Sol Electric, Inc. 181
E. M. Freystadt Associates, Inc.
Ulano & Company, John 167, 171

Byrde, Richard & Pound, Inc.

Union Carbide Corporation
Linde Division 119
J. M. Mathes Incorporated

United Mineral &

Chemical Corporation 192
Benaul Associates Advertising
Unitrode Corporation 6

Electronic Marketing Assistance

= Vactec Incorporated 175

Coleman & Associates

Varian Associates, Tube Division 55; 157
Hoefer, Dieterich & Brown, Inc.

Wang Laboratories 184
Larcom Randall Advertising, Inc.

Wayne George Corporation 56
Studio D Incorporated

Wayne Kerr Corporation 142

Josephson, Cuffari Company
Weston Instruments, Inc.
Newark Division 60
Arndt, Preston, Chapin, Lamb, Keen, Inc.
= Weston Instruments, Inc.
Transicoil Division 163
Arndt, Preston, Chapin, Lamb, Keen, Inc.

= For more information on complete product
line see advertisement in the latest Elec-
tronics Buyers’' Guide
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Advertising sales staff
Frank E. LeBeau [212] 971-6464

Advertising sales manager

Atlanta, Ga. 30309: Michael H. Miller, 1375
Peachtree St., N.E.,

[404] TR 5-0523

Boston, Mass. 02116: William S. Hodgkinson
McGraw-Hill Building, Copley Square,
[617] CO 2-1160

Chicago, Ill. 60611: Robert M. Denmead,
J. Bradley MacKimm, 645 North Michigan
Avenue,

[312] MO 4-5800

Cleveland, Ohio 44113: William J. Boyle, 55
Public Square, [216] SU 1-7000

Dallas, Texas 75201: Richard P. Poole, 1800
Republic National Bank Tower,

1214] RI 7-9721

Denver, Colo. 80202: Joseph C. Page, David
M. Watson, Tower Bldg., 1700 Broadway,
[303] 255-5484

Detroit, Michigan 48226: J. Bradley
MacKimm, 856 Penobscot Building

[313] 962-1793

Houston, Texas 77002: Kenneth George,
2270 Humble Bldg.,

[713] CA 4-8381

Los Angeles, Calif. 90017: lan C. Hill,
John G. Zisch, 1125 W. 6th St.,

[213] HU 2-5450

Minneapolis, Minn. 55402: J. Bradley
MacKimm, 1104 Northstar Center

[612] 332-7425

New York, N. Y. 10036:

Donald R. Furth [212] 971-3615

James R. Pierce [212] 971-3615

George F. Werner [212] 971-3615

500 Fifth Avenue

Philadelphia, Pa. 19103: William J. Boyle,
Warren H. Gardner, Jeffrey M. Preston,

6 Penn Center Plaza,

[215] LO 8-6161

Pittsburgh, Pa. 15222: Warren H. Gardner,
4 Gateway Center, [412] 391-1314
Portland, Ore. 97204: James T. Hauptli,
Pacific Building, Yamhill Street,

[503] CA 3-5118

St. Louls, Mo. 63105: Robert M. Denmead
The Clayton Tower, 7751 Carondelet Ave.
[314] PA 5-7285

San Francisco, Callf. 94111:

James T. Hauptli, 255 California Street,
[415] DO 2-4600

London W1: John W. Patten, Edwin S.
Murphy Jr., 34 Dover Street,

Hyde Park 1451

Miian: 1, via

Baracchini Phone: 86-90-617

86-90-656

Frankfurt/Maln: Gerd Hinske, Joseph
Wuensch, 85 Westendstrasse

Phone: 77 26 65 and 77 30 59

Geneva: Michael R. Zeynel,

1, rue du Temple

Phone: 31 95 60

Paris VIII: Denis Jacob, 17 Avenue
Matignon ALMA-0452

Tokyo: Nobuyuki Sato, 1, Kotohiracho
Shiba, Minato-Ku [502] 0656

Osaka: Ryosi Kobayashi, 163, Umegee-cho,
Kilta-ku [362] 8771

Wallace C. Carmichael [212] 971-3191
Manager Electronics Buyers' Guide

David M. Tempest [212] 971-3139
Promotion manager

Milton Drake [212] 971-3485

Research and circulation manager

Wallis Clarke [212] 971-2187

Assistant to sales manager

Wallace C. Carmichael [212] 971-3191
Business manager

Stephen R. Weiss [212] 971-2044
Production manager

Thomas M. Egan [212] 971-3140
Production manager Electronics Buyers’ Guide
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