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SYNCH ROS • GENERATORS 
INVERTORS • SERVOS 

23TR6 Torque Receiver . ... . . ... . . . $32.50 
23TX6 Torque Transmitter . . . 32.50 
23CX6 Control Transmitter . 32.50 
1 F Motor 115 / 90 V. 60 Cy 24.95 
1 G Generator 115 V. 60 Cy . . . 24.95 
1 HG Generator 115 V. 60 Cy . 39.95 
1 H DG Differential Generator . . . . . . 39.95 
5 G Navy Ord . Size 115 V. 60 Cy .. . . 24.95 
5 HG Navy Ord. Size 115 V. 60 Cy . 39.95 
5 F Navy Ord . Size 115 V. 60 Cy .... 24.95 
Bendix Type M Size 5 115 V. 60 Cy . 24.95 
Bend ix Type A Size 5 115 V. 60 Cy .. 24.95 
23RS6 Resolver Size 23 60 Cy . . . . . 49.95 
Globe PM Motors 35 VDC 10 RPM . . . 9.95 
Globe PM Motor 24 VDC 278 RPM . 12.50 
Globe PM Motor 24 VDC 28 RPM . . . . 12.50 
Ampex, Ashland 105/125 V. 58 / 62 Cy. Hyst. 

syn. 1800 RPM Tape Recorder Motor 
24.95 

Ampex, G.E. 115 V. 60 Cy. Rewind Motor 
dua l shaft . . . . . . . . . . . . . . . . . . . . 14.95 

Ampex, Dale 117 V. 60 Cy. Hyst. Syn, 1800 
RPM, Recorder motor . . . . . . . . . . . 24.95 

Ampex, Redmond 115 V. 60 Cy. 1800 RPM 
rev. Tape Recorder Motor . . . . . . . . 12.50 

Ampex, IMC 115 V. 60 Cy. 1800 RPM Tape 
recorder torque motor . . . . . . . . . . . 19.95 

Ampex, Bodine 117 V. 60 Cy. Hyst. Syn. 
1800 RPM Tape Recorder Motor .. . 24.95 

Ampex, Ashland 117 V. 50 / 60 Cy Hyst. Syn. 
1800·3600 RPM Tape Recorder Motor 

24.95 
Bend ix, Inverter E· l617·1, 24 V. Input, 115 

V. 400 Cy. 3 Ph. V.A. output . . 25.00 
Jack-Hei ntz Inverte r. 24 V. Input Output 

115/230 V. 1 / 3 Ph . 400 Cy. 2250 V.A. 
75.00 

General Electric E·l823 120 /208 V. 400 Cy. 
Generator 60 KVA . . . . 250.00 

West inghouse, Generator 120/208 V. 3 Ph . 
400 Cy. . . . . . . . . . . . . 75.00 

LARGE STOCK OF ROTATING DEVICES 
All Items F.O.B. Oakland 

Send for Free Catalog 
(On Company Letterhead, Please) 

ELECTRO GADGET SUPPLY 
DOOLITTLE & LANGLEY STREETS 

Oakland Airport Oakland, Calif. 
Phone 562-6641 

CIRCLE 972 ON READER SERVICE CARD 

g 
When you have used electronics 

equipment to sell, advertise 

in Electronics Searchlight 

Section for fastest results. 

For information: 

Searchlight Section 

Classified Advertising Division 

Post Office Box 12 

New York 10036 
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SEND FOR OUR NEW 8 PAGE CATALOG LIST­
ING THE LARGEST INVENTORY OF RADAR AND 
MICROWAVE EQUIPMENT IN THE WORLD. 

AUTOTRACK ANTENNA MOUNT 

360 deg ree azimuth, 210 
degree elevation sweep 
with better than l mil. 
accuracy. l\Usslle velocity 
acceleration and slewing 
rates. Amplidyne and 
servo cont rol. Will handle 
up to 20 ft . di sh. Sup· 
plied complete with con­
tro l chassis. In stock­
Immediate delivery. Used 
world over by NASA . 
USAF. MP-61 -B. Type 
SCR·584. Nike Ajax 
mounts also in stock. 

PULSE MODULATORS 
MIT MODEL 9 PULSER 1 MW-HARD TUBE 
Output 25kv 40 amp. Duty cycle. 002. pulse lengths 
.25 to 2 microsec. Also .5 to 5 microsec. and .1 to .5 
mlcrosec. Uses 6C21. Input 115v 60 cycle AC. Mfg. 
GE. Complete with drtver and high voltage power 
supply. Rel : MIT R ad. Lab. Series. Vol. 5. p . 152 . 

2 MEGAWATT PULSER 
Output 30 kv at 70 amp. Duty cycle . 001. Rep rates. 
I microsec 600 pps, l or 2 msco 300 pps. Uses 5948 
hydrogen thyratron. I nput 120/208 VAC 60 cycle. 
Mfr. GE. Complete with high voltage power supply. 

MIT MODEL 3 PULSER 
Output: 144 kw (12 kv at 12 amp.) Duty ratio: .001 
max. Pulse duration: 5, l and 2 mlcrosec. Input: 
115 v 400 to 2000 cps and 24 vdc. $325 ea.. Full 
desc. Vol. 5, MIT Rad . Lab. ser ies. Pi. 140 . 

250 KW HARD TUBE PULSER 
Output 16 kv 16 amp. Duty cycle .002 . Pulses can 
be coded. Uses 5D2i. 715C or 4PRGOA . I nput 115 v 
60 cy. AC $120 0 ea. 

PLAN POSITION INDICATOR CONSOLE 
Complete PPI console operating from 115 volt 60 
cycle AC. 10" CUT r ange 4 to 250 miles . Digita l 
height readout . Complete AN/ UPA-25. 

SCR 5B4 AUTOTRACK RADARS 
Our 584s in like new condltton, ready to go, and i n 
stock for immediate delivery. I dea l ror telemetry re­
search and development. misstle tracking, satellil.e 
tracking. Fully Desc. MIT Rad. L ab. Series . Vol. l, 
pps . 207·210. 228. 284-286. Comp. Inst . Bk avail­
able $25 .00 each. 

r----T"Esr EauwMENr ____ 1 

I

I over 20 yea rs specializing In top bra nd s 
1

1 

only , Writ e fo r our la t est li st ing. 
I \ \ 1 We buy compl et e Invent ori es. I 
I ELECTRONIC SALES I 
I 1413 Howard Street . Ch icago, Il li no is 60626 I 

CIRCLE 968 ON READER SERVICE CARD I ELECTRON TUBES Ii 
KLYSTRONS • ATR & TR e MAGNETRON S 
SUBMINIATURES • C. R.T. • T.W.T . e 5000-

6000 SERIES 
•SEND FOR NEW CATALOG A2 • 

A & A ELECTRONICS CORP. 
1063 PER RY ANN EX 
WHITTIER . CALIF. 

696·7544 

CIRCLE 669 ON READER SERVICE CARD 
SPOT WELDING TWEEZERS 

T W I - 36" L ead $ 11 .65 
A C an d Stored Energy P ower Supplies 
and Welding Heads 

EWALD INSTRUMENTS CORP. 
KENT, CONN. 0 67 57 

CIRCLE 970 ON READER SERVICE CARD ...................................................... 
ELECTRONIC COMPONENTS 

For Production and Research 

Write for new catalog 

. . . . . . . 
A. B. INDUSTRIES 743-5006 : 
31 c3 West Jorlath Ave., Chicago 60645 i 

e CLASSIFIED ADVERTISING 
e BUSINESS OPPORTUNITIES 

• USED OR SURPLUS EQUIPMENT 

MICROWAVE SYSTEMS 
l BAND RF PKG. 
20 KW peak 990 to 1040 MC. P ulse width .7 to 1.2 
micro sec. Rep. rate 180 to 42 0 pps. Input 115 vac. 
Incl. Receive r $1200. 

200-225 me RADAR SYSTEM 
1 Megawatt output, 200 nautical rnlle range for lone 
range detection or medium and h igh altitude jet air­
craft as well as general search. Complete system t n 
stock. Inpu t J 20 / 208 V. 60 cy. T ype T PS-28. M!g. 
Hazeltine. 

C-BAND RADAR 
250 KW output. C-band. P PI Indicator. 5C22 thyra­
tron modulator . Antenna hi gain parabolic section. 
I nput 115 volts 60 cycle AC. complete $2 750 . 00 . 

500 KW L BAND RADAR 
500 kw 1220- 1359 msc. 160 nautical mlle search 
range P.P.I . and A scopes. llITI. thyratron mod 5J26 
magnetron. Complete system . 

100 KW X BAND RADAR 
Complete 100 kw ou tput airborne system with AMTI. 
5C22 thyr. mod . 4J52 magnetron. PP! , 360 des az 
sweep, 60 deg. elev. sweep. gyro 11tabtllzer. hl-&alo 
revr . Complete with all plugs and cables. 

M-33 AUTO-TRACK RADAR SYSTEM 
X band with plotting board. Complete 

AN/ GPG-1 SKY­
SWEEP TRACKER 
3 cm. automatic track­
ing radar system. Com­
plete package with in­
dicator system . Full 
target acquisition and 
automatic tracking. I n­
put 115 volts 60 cycle. 
New. Jn stock ror im­
mediate delivery. Entire 
System 6' long. 3 ' 
wide. 10' high. Ideal 
ror Infrared Tracker. 
Drone Tracker , Missile 
Tracker. R. & D . 
500KW S BAND RADAR 
G.E. 

CIRCLE 966 ON READER SERVICE CARD 

FOR SALE: 

ELECTRIC, GAS, and 
VACUUM FURNACES 

Gas Generators . Nitrogen Generators. Endo­
thermic Generators. Ammonia. Dissocia.tors. Induction 
Heaters. Vacuum Metallizers. Strip Chart Recorders. 
Temperature Cont ro llers. P rogrammers. Mass SI>C<' ­
trometers. Spectrophotomet ers. Hefractometers. Gas 
Purifiers. Electron Tube Ma.nuracturing, Aging, and 
Test ing E quipment. 

INSTRUMENTS & MACHINES INC. 
1200 Grove Street 

201-371-7900 

Irvington, N .J. 

CIRCLE 967 ON READER SERVICE CARD 

World's "BEST BUYS" 
in GOV'T. SURPLUS 

Electronic Equipment 
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TEN YEARS TOO LA TE 
Part TEN in a series on THE STATE OF THE CHOPPER ART 

G4 TRS203 5K 5K 5K 5 K 

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 

I : TRANSFORMERS DON'T SEEM 
TO GET ANY SMALLER 

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.) 

Could be, of course, you haven't time to horse around 
- you need something working the first t ime. Or 
you'll sacrifice rel iability - 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. 

A IR PAX ELECT R 0 NI CS incorporated Cambridge Division, Cambridge, Maryland 
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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 b ecome 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]. ow 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, wh ich 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 from 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 Ru ssian work in electro­
sleep. Forster was sen t because 
both the Air F orce 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 
fo r bomber pilots and astronauts. 
After Forster's report, governmen t 
officials decided not to fo llow 
through wi th 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 trea ting some ills 
but that it did not necessarilv in­
duce sleep. He cu rrently is direct­
ing a clinical experiment aimed at 
getting an idea of how often au to­
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 unders tood, 
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-tra in therapy in coun tries 
besides Russia. For medical elec­
tronics equipment makers, it could 
turn into an important new market. 
The Russian s now produ ce 5,000 
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 Ru s­
sian equipment. The U.S . unit puts 
out pulses 1.8 to 2.0 milliseconds 
long at rates from 27 1/2 to 40 pulses 
a second. Amplitude is 18 to 2-1 
volts and the curren t 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 Fran9aise Thomson Hous­
ton-Hotchkiss Brandt, Fabbrica 
Italiana Apparecchi Radio (FIAR), 
the Royal etherlands Aircraft 
Factories (Fokker) , and Allrnanna 
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 
bes t 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 satell ites 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
es t 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 bes t 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. 

Kanji 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 W eather Bureau. It 
~ has a battery of weather satellites 

and far-ranging military pa trol 
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 
.J the planes alone would be more 

than the agency's en tire 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-

Electronics I September 5, 1966 

network of weather-radar stations 
strung out along the Japanese 
coas t, 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 larges t 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 El ectric 
Co. (Toshiba), the Ryofu Marn 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 las t 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 
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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 tes t 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 sys tem, 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 
struchue 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 
F or electronics companies eyeing 
markets in Southeast Asia, one big 
ques tion 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 vVestern 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
mun-tube radios. The instruments 
included a signal generator, an 
oscilloscope, a low-frequency an­
alyzer, a voltmeter, and a pH meter. 
F ew 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
dus trial and scientific uses . In con­
sumer electronics, the emphasis is 
on radios , presumably to keep the 
population well primed with propa­
ganda. 'Ves tern observers es timate 
that in 1965 there were some 6.3-
rnillion 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 f ... 
be produced domestically. By 1970, 
the Indians plan to be building -r 
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 fir st 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 avy 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 . EC 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 

• test and analysis appliances 

• measurement data processing 

• control, automation and regulation 
equipment 

• applications of automatic control. 

Circle 201 on reader service card 201 
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